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OPTIONS ANALYSIS SUPPORT REPORT
SPRP
March 18, 1993
1.0 INTRODUCTION AND BACKGROUND

Various waste stream storage, processing and disposal options have been postulated for
the clean out and stabilization of the hquids and sludges present in the Solar Pond Complex
(Ponds 207 A, B South, B Center, B North, C Pond Clanifier), shown 1n Figure 1-1, the
restabilization of the existing stocks of out of specification treated wastes (pondcrete and
saltcrete), and the final disposal of the entire stock of stabilized wastes The objective of the task
summarized 1n this report 1s to analyze the various options with respect to techmical matunty,
regulatory feasibility, pohitical practicality, schedule and cost and to determine the most viable
approach for accomplishing the Solar Pond Remediation Program (SPRP) and proved mnput to
the EG&G and DOE managers and decision makers responsible for the SPRP To enhance their
ability to cope with uncertainty, the managers must use a reasoned, systematic approach to the
decision making process For this task, a systems analysis techmque entitled Probablistic Risk
Analysis (PRA) was selected since 1t provides the decision-maker with a sophisticated tool to
manipulate and analyze available information needed in making such decisions However, it
should be emphasized that there 1s much more to making quality decisions than manipulating
data, no matter how sophisticated the analysis. Quality decision making also includes* (1)
carefully defining or framing the decision to be made, (2) generating creative, achievable
alternatives, (3) developing meaningful, rehable information, and (4) applying logically correct
reasoning 1n the PRA. These objectives were achieved though full interaction of EG&G staff
knowledgeable 1n all of the activities and requirements associated with conducting a major

environmental restoration project at Rocky Flats
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The first of the Solar Ponds was constructed in December 1953 to store and evaporate
low-level radioactive process wastes Additional ponds were constructed at various times
thereafter with the last pond (C Pond) constructed and put into operation 1n 1970 The ponds
were removed from active use 1n 1986, except for Interceptor Trench System (ITS) water, as part
of a comphance agreement between the Department of Energy (DOE), the Environmental
Protection Agency (EPA), and the Colorado Department of Health (CDH) Clean out and
stabilization of the residual hquids and sludges began 1n the same year, and some of the stabilized
wastes were shipped to Nevada Test Site (NTS) for disposal. In 1988 stabihization of pond
contents was halted as process problems became apparent. The hquids and sludges became
classified as mixed wastes 1n 1990 and disposal at NTS was concurrently halted since 1t was not
licensed for mxed waste disposal. Since that time, the stabilized wastes in many of the containers
have continued to exhibit signs of matrix failure, such as free hquids, and many of the containers
are detenorating In the early 1980’s, the ITS was installed downgradient of the Solar Ponds and
the ntercepted groundwater was pumped back nto the ponds for storage and treatment. A
project was 1nitiated 1n late 1990 to remove and stabilize the remaming hiquids and sohds 1n the
ponds and to restabilize the stores of previously treated wastes In October 1992 this project was
slowed due to cost overrun. Concurrently, a major effort was imtiated by DOE and EG&G
Rocky Flats, Inc., to identify treatment, storage and disposal options that might result 1n
sigmficant cost savings or an accelerated schedule for the clean out and closure of the ponds. As
part of that effort, this task was mitiated to apply probabilistic nsk analysis techniques to compare
the proposed options and determine which 1s the most realistic 1n terms of cost and schedule and
has the highest probabihity of meeting the SPRP objectives

° Mimimize impact on final Operable Unit (OU) 4 remediation schedule as

stipulated 1 the Inter-Agency Agreement (IAG),

S —




Elminate the Solar Ponds as a source of soil and groundwater contamnation as
soon as possible,
Store and dispose of waste 1n accordance with all applicable regulations and waste

disposal site acceptance cntena,

as well as conforming to regulatory or program constraints including

Diversion of water recovered from the ITS from the ponds,
Suspension of any further expenditures for the design, construction or operation of
waste storage or processing facilities or for waste disposal until FY94, or until

requested funds are made available.

This report evaluates the project Baseline and ten processing and storage options

Baseline - Use existing contract with Haliburton/NUS (HNUS) to complete
process trains and process C Pond and clanfier contents by October 1994, A/B
Pond contents by October 1995, and begin reprocessing the stored pondcrete and
saltcrete after the NTS repository 1s available

Option 1 - Same as the Baseline except disposal would be at a commercial low
level mixed waste faciity Remix processing could proceed sooner.

Option 2A - Reconstruct two of the ponds to meet Resource Conservation and
Recovery Act (RCRA) standards, transfer pond contents 1nto the two
reconstructed ponds (segregating the C Pond and clanfier contents from the other
wastes), store until a disposal site 1s available, then process to the waste acceptance
critenia of that site.

Option 2B - Construct two modular tanks inside the Protected Area (PA) near the
ponds, transfer pond contents into the tanks (segregating pond contents as 1n

Option 2A), store until a disposal site 1s available, then process to the waste




acceptance cnitena of that site

' Option 2C - Construct two modular tanks outside the PA, transfer, store, and treat
as 1n Option 2B

° Option 2D - Reline two B Pond cells (waiver of RCRA requirement for a clay
hner), transfer pond contents 1nto the two reconstructed ponds (segregating the C
Pond and clanfier contents from the other wastes), install cover over the cells,
store until disposal site 1s available, then process to the waste acceptance cnitena
of that site

® Option 2E - Use existing D-231 tanks to store pond contents until a disposal site 1s

available.

° Option 3 - Use evaporator and spray dryer in Building 374 to process pond
contents and store resultant dry sohds as a waste pile until a disposal site 1s
available

° Option 4 - Construct a RCRA landfill using B North, B Center and ¥; of A Pond,
remove pond contents, treat and place 1n cell and construct a RCRA cap (RCRA
closure) Remixed pondcrete and saltcrete to be disposed in the RCRA deposited
in the RCRA landfill.

° Option 4A - Stabiization and disposal of C Pond and A/B Pond wastes on-site 1n a
RCRA landfill. Remixed pondcrete and saltcrete to be disposed in an off-site
repository

° Option 4A - Treatment and off-site disposal of C Pond contents and the stored
pondcrete/saltcrete and in-situ treatment and disposal of A/B Pond contents

This report also evaluates three disposal options off-site disposal at NTS, off-site disposal |

at the Envirocare commercial disposal facility in Utah, and on-site disposal. NTS 1s the proposed



disposal site for the Baseline Options 2A-2E, 3, 4A, and 4B, Option 1 1s based upon disposal at
Enwvirocare and Options 4, 4A and 4B are evaluated 1n conjunction with construction of a RCRA
landfill.

A more detailed description of each option including the key assumptions, the major
environmental impacts/benefits and the added cost elements 1s presented 1n Section 3

The following sections of this report summanze the findings and conclusions (Section 2),
descnbe the technical approach (Section 3) and discuss the development and evaluation of the
project schedule for each option (Section 4) These sections are followed by Section 5 which
describes the cost eshmate and evaluation for each option. The concluding section then provides
the results of the probabilistic risk analysis of each option being completed within the schedule

and for the estimated budget.

11 Regulatory Setting

Presented 1n this section 1s a discussion of regulatory matters related to the Solar Ponds.
Information 1s presented on not only existing laws, regulations, and agreements but also certain
proposed or draft regulations that have not yet been promulgated. While an attempt has been
made to discuss and evaluate all pertinent regulations, detailed regulatory requirements are
subject to interpretation and negotiation.

The text includes references to the Code of Federal Regulations (CFR) and the Federal
Register (FR) where appropriate  Federal regulatory citations are provided where Colorado
regulations are equivalent to federal regulations or where a Colorado agency has enforcement

authonty for federal programs




111 Overview of Solar Pond Regulatory Status
The Solar Ponds are considered 1n ths report to be a single RCRA interim status unit

undergoing stte characterizations and, potentially, remediation activities 1n response to both
RCRA “closure" and Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) requirements A RCRA Part A Permut application in November 1980 established
interim status for the Solar Ponds The first regulatory document that addressed closure and
remediation of the Solar Ponds was the Comphance Agreement (CA) signed on July 31, 1986, by
the EPA, CDH and DOE. The Solar Ponds were also the subject of a 1989 Agreement 1n
Principle (AIP) signed by the Governor of the State of Colorado and by the Secretary of the
DOE. The AIP required that all sludge be removed from the Solar Ponds, as well as shipping all
pondcrete off-site, by October 1991 It has not been possible for Rocky Flats Plant (RFP) to
comply with the schedule for sludge removal and pondcrete shipment identified in the AIP.

In January 1991, the CA and the documents required by it, were superseded by the IAG
signed by the EPA, CDH, and DOE. The IAG creates a unique blending of RCRA and
CERCLA requirements for interim status closure umts outside the buildings, the IAG required
that the site charactenzation work be broken up mto two phases. Phase I charactenizes soils and
sources of contamination and determines the nisk associated with the source of contamination at
cach intenm status closure unit external to bulldings. Following these Phase I characterization
actvities, an Interim Measures/Interim Remedial Actions (IM/IRA) decision document 1s to be
prepared 1n accordance with Paragraphs 15 and 150 of the IAG The IM/IRA decision provides
the mformation necessary to recommend an alternative consistent with the CDH closure
regulations and address cleanup of all hazardous substance source areas with risk levels greater
than 10 measured at the source Phase II site characterization and remediation actvities address

ground water contamnation at these interim status closure units outside of buildings




Closure activities at the Solar Ponds have been ongoing since approximately August 1985
when activities related to sludge removal and treatment began on a nearly full-ime basis
Consistent with the desire to close the Solar Ponds, and consistent with the terms of the 1986
CA, a RCRA mterim status closure plan for the Solar Ponds was submitted to EPA and CDH n
August 1986 A shghtly revised RCRA interim status closure plan for the Solar Ponds was
submitted to the agencies 1n November 1986 An interim status closure plan, revised to address
wntten and verbal comments receved from CDH on the earher closure plans, was submutted to
the agencies n July 1, 1988. Thus final closure plan contained revisions 1n response to wntten and
verbal comments from CDH and EPA regarding the March 1987 closure plan. None of the
closure plans were approved by the agencies.

The first remedial action for the Solar Ponds was a 1992 IM/IRA. This IM/IRA
addresses the design and construction of storage tanks and evaporators to store and treat

contammated groundwater collected 1n the Solar Pond area and 1s currently ongoing.

112 RCRA Intenm Status Closure Regulations
RCRA regulations are much more specific and stringent than the CERCLA regulations

and will, therefore, govern closure actmities at the Solar Ponds The general requirements for
closure of an intenm status umt are identified in the RCRA ntenm status regulations (40 CFR
265.110 to 265.120). More specifically for interim status surface impoundments, the closure
requirements are identified 1n 40 CFR 265.228. In general, the existing interim status closure
regulations require that a umit must be closed in a manner that

. mummizes the need for further maintenance (40 CFR 265.111(a)),

. controls, mimmzes or, ehminates, to the extent necessary to protect human health

and the environment, post-closure escape of hazardous waste, hazardous waste



constituents, leachate, contaminated runoff, or hazardous waste decomposition
products to the ground or surface waters or to the atmosphere (40 CFR
265 111(b)), and

. allows completion of closure activities within 180 days after recerving the final
olume of hazardous wastes at the hazardous waste management umt or facility or
within 180 days after approval of the closure plan if that s later (40 CFR
265 113(b))

Extensions to the 180-day closure period are allowed if 1t 1s demonstrated that the
closure actvities will, of necessity, take longer than 180 days (40 CFR 265 113(b)(1)(1)), and all
steps are taken to prevent threats to human health and the environment from the unclosed but
not operating hazardous waste management unit, including comphiance with all apphcable interim
status regulations (40 CFR 265 113(b)(2))

More specifically for closure of intenm status surface impoundments, the regulations
require that the closure either meet the requirements for a "clean closure” or the requirements for
closure as a disposal unit (also known as a non-clean or "dirty closure”) Clean closure 1s achieved
through removal and decontamination of all waste residues, contammnated containment system
components, contaminated subsoils, and structures and equupment contaminated with waste and
leachate The matenals removed or decontaminated must be properly handled and disposed of,
including potentially disposing of the materials as a hazardous waste (40 CFR 2665 228(a)(1))
Standards used to identify removal of all waste and contaminated matenals are typically identified
on a case-by-case basis. However, the following classes of soils are adequately "clean” to allow
"clean closure”

] solls remaining 1n place that have no contaminants derived from the closing unit

associated with them,




soils remaming 1n place that contan background levels of contaminants (typically
identified in Colorado as the mean background concentration plus or minus two
standard deviations),

soils remamning 1n place that are demonstrated through a nisk assessment to pose a
nsk of less than 1 1n 1,000,000, or,

solls remaimng 1n place that are demonstrated to meet some other soil standard

protective of human health and the environment.

Closure as a disposal umt essentially requires that the surface impoundment area be closed

in a sumlar manner as a landfill. Closure as a disposal umt requires that any free hiquids present

n the surface impoundments either be removed or sohdified (40 CFR 265 228(a)(2)(1)),

remaming wastes be stabilized to a beaning capacity sufficient to support final cover for the umt

(40 CFR 256 228(a)(2)(n1), and, the surface impoundment be provided with a final cover (40 CFR

265.228(a)(2)(m) In order to meet the requirements identified n 40 CFR 265 228(a)(2)(), the

final cover must.

provide long-term minimization of the migration of hquids through the closed
impoundment,

function with mimmum maintenance,

promote drainage and mintmize erosion or abrasion of the cover,

accommodate settling and subsidence so that the cover’s integnty 1s maintained,
and

have a permeabihty less than or equal to the permeability of any bottom Liner

system or natural subsoils present.

The activities required to meet the above objectives are to be described 1n a written

closure plan (40 CFR 265 112(a)) that 1s amended whenever changes are identified that affect the

10




closure plan (40 CFR 265.112(c)) Additionally, if the umt 1s to be closed as a disposal unit, a

post-closure care and momtoring plan 1s also required (40 CFR 265 110(b))

113 CERCLA Requirements

CERCLA requirements are much more performance driven and, therefore, have fewer
specific technical requirements associated with them when compared to the RCRA regulations.
CERCLA clean-up standards applicable to federal facilities are set forth in Section 121 of
CERCLA. For sites on the National Prionties List (NPL), the requirements are relatively clear.
All legally Apphicable or Relevant and Appropriate Requirements (ARARS) of federal
environmental laws, and those requirements contained 1n state or local environmental laws that
are more stringent than federal ARARs, must be apphed to remedial actions at federal sites The
ultimate determination of clean-up standards 15 discretionary and typically involves selection of the
most stringent clean-up standard based upon an evaluation of both ARARSs and a nsk assessment
that 1s completed for the site Since most of the activities 1dentified under the CERCLA
requirements have an equivalent counterpart identified in the RCRA regulations to which specific
requirements are attached, further discussion of CERCLA requirements will not be presented in
this document. One sigmificant difference between CERCLA requirements and RCRA
regulations 1s that under CERCLA, EPA has the authonty to regulate the clean-up of
radionucides RCRA does not grant this authorty to the EPA nor has Colorado adopted any
rule which gives the CDH the authonty to regulate radionuchdes under the state RCRA

regulations.

114 NEPA Integration with RCRA/CERCLA
The National Environmental Policy Act (NEPA) requuires that federal facilities consider the

RFDOM/FINAL 11




impact of their actions on human heaith and the environment. NEPA requirements are intended
to ensure that reasonable alternative courses of action are identified and that the environmental
consequences of proposed actions are investigated. NEPA requires that an Environmental
Assessment (EA) be prepared for all activities that significantly impact the environment and that
an environmental Impact Statement (EIS) be published for all major Federal projects At Rocky
Flats Plant (RFP), the Solar Ponds are currently covered by the 1980 RFP EIS DOE has
published 1ts intent to prepare a EIS on the overall operations at RFP 1n the March 13, 1991,
Federal Register The EIS will identify and assess potential impacts and present a full evaluation
of the cumulative environmental impacts of all current operations and future actions, including
proposed near-term environmental restoration activities at RFP

In addition, an evaluation 1s made of the potential environmental impacts of individual
projects or action at DOE facilities 1n accordance with DOE order. For minor actions the
completion of an environmental checklist (EC) 1s usually sufficient to establish that the action 18
covered by a categoncal exclusion (CX) and no further NEPA documentation 1s required. For
actions that have a greater potential for environmental impact, either an EA or an EIS will be
completed. The decision to prepare an EIS rather than an EA 1s generally based upon the extent
of the impacts and the degree of public interest.

NEPA requirements for the ER program are met by conducting an EA for OUs that may
require a remedial action and integration of these EAs with the new facility EIS, which has been
mtiated by DOE. As stipulated 1n the IAG, NEPA documentation 1s prepared on portions of the
remediation program that are ready for decision making 1n order to prevent any impact on the
schedule for completion of Remedial Investigation/Feasibility Studies (RI/FS) and RCRA Facility
Investigation/Corrective Measure Studies (RFI/CMSs) The environmental impact of the entire

program will be included 1n the new RFP EIS. Further ER program EAs will be tiered from this
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2.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This report presents the results of an analysis of the approach, schedule, cost, regulatory
factors and political acceptability of a vanety of options for treatment and disposal of the Solar
Pond contents and stockpile The options analyses were based upon a PRA approach. First,
discussions were held with EG&G staff and some of their subcontractors to develop 11 options
that were evaluated 1n detail These 11 were subdivided as follows three options mvolved
treatment and shipment off-site, four involve pumping the wastes to better contamnment vessels
and storing until an off-site repository 1s available to accept all of the treated Solar Pond wastes
(C Pond, A/B Pond and stockpiles), one option places all wastes n a RCRA landfill on-site, and
two options use both an on-site RCRA landfill and off-site disposal. The three options relating to
establishment of an on-site RCRA landfill were developed to provide bounding associations for
cost. Other variations of treatment and disposal techniques are possible as part of the plan for
an on-site RCRA landfill, but their costs are judged to fall within the bounds of Options 4, 4A
and 5 The sigmficant details of each option are presented 1n Table 2-1. For off-site disposal,
two options were considered NTS and commercial disposal faciity Next, engineering studies
were undertaken to assess the technical feasibility of the options Those that were shown not to
be technically viable were ehmmated. This included Option 2E where the existing D231 tanks
already have five feet of sludge in the bottom which cannot be reclaimed and Option 3 where
evaporating/spray drying the A/B Pond contents using B374 faciities was not feasible because of
the hazards created as well as clogging problems. The remaming processing, storage and disposal
alternatives were then combined 1nto a senes of options for more detailed analysis and project
schedules drafted.

The next assessment was of the extent and timeliness by which the options met the three

major objectives of the Solar Pond Remediations Program (SPRP)
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. Minmmize impact on final OU4 remediation schedule as stipulated in the IAG,

] Eliminate the Solar Ponds as a source of either soil or groundwater contamination

as soon as possible,

] Store and dispose of waste 1n accordance with all applicable regulations and waste

disposal site acceptance cniterna.

The results of the analyses of the options schedules, as summanzed 1n Table 2-2, show the
dates for key milestones for the nine remaiming options which were used to further reduce the
number of viable options For example, analysis of the schedule for Option 2C, pump/store
current pond contents 1n two new above ground tanks outside the PA, showed 1t would require 2
years and 5 months longer than the Basehne and 18 months longer than the next longest option
to completely ehminate the ponds as a source Therefore, 1t was decided by EG&G that no
further work need be done on that option.

The information needed to assess each option was gathered through extensive interaction
and interviews with EG&G experts 1n various activities such as processing, storage, RCRA
permuts, NEPA, Systems Operational (SO) Testing, readiness assessment (RA) and disposal.
Each actvity was subdivided 1nto its various components and the ICF KE and EG&G team then
assigned the most hkely time duration and a probability of meeting that time duration. Thus, the
probabihities of completing the activities are based upon the knowledge and expenence of
individuals who have been mvolved 1n these activities at Rocky Flats. The proababilities were
substantiated by review by personnel with expernience with the same activities at other DOE
facihties Thus, the probabilities are subjective but are based upon historical expenience. The
data was used with additional information to generate schedule, costs and probability for the key
activities and the complete option. In addition, the potential impacts upon OU4 remediation

were assessed.




Once the schedule, costs and probabilities for each option were derved, checked and

. judged reahstic, then the schedule for each option was evaluated to identify the cnitical elements

or approaches that could result in significant changes 1n either cost or schedule. The elements

and approaches determined to be most cnitical to the SPRP are:

Date of off-site disposal site availability;

RCRA permutting options (Part B or IM/IRA),

NEPA process - level of environmental analysis required,
Systems Operational Testing,

Readiness Assessment,

Funds availability,

and to a lesser degree,

Delisting,
Impact of F039 waste classification,

Possible changes 1n waste acceptance critena.
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TABLE 2-1
SUMMARY OF SOLAR POND REMEDIATION PROJECT
OPTIONS

Baseline - Use existing contract with Haliburton/NUS (HNUS) to complete process trains

and process C Pond and clanfier contents by October 1994, A/B Pond contents by October
1995 and begin reprocessing the stored pondcrete and saltcrete after the NTS repository 15
available

Option 1 - Same as the Baseline except disposal would be at a commercial low level mxed
waste facility Remix processing could proceed sooner.

Option 2A - Reconstruct two of the ponds to meet Resource Conservation and Recovery
Act (RCRA) standards, transfer pond contents mto the two reconstructed ponds
(segregating the C Pond and clanfier contents from the other wastes), store until a
disposal site 1s available, then process to the waste acceptance cntena of that site.

Option 2B - Construct two modular tanks inside the Protected Area (PA) near the ponds,
transfer pond contents 1nto the tanks (segregating pond contents as 1n Option 2A), store
until a disposal site 1s available, then process to the waste acceptance critena of that site.

Option 2C - Construct two modular tanks outside the PA, transfer, store, and treat as in
Option 2B.

Option 2D - Reline two B Pond cells (waiver of RCRA requirement for a clay hner),
transfer pond contents 1nto the two reconstructed ponds (segregating the C Pond and
clanifier contents from the other wastes), install cover over the cells, store until disposal
site 1s available, then process to the waste acceptance cntena of that site.

Option 2E - Transfer Solar Pond contents to the D213 tanks and store until an off-site
repository 1s available

Option 3 - Use evaporator and spray dryer in Building 374 to process pond contents and
store resultant dry solids as a waste pile until a disposal site 1s available.

Option 4 - Construct a RCRA disposal cell using B North, B Center and ¥ of A Pond,
remove pond contents, treat and place in cell and construct a RCRA cap (permanent on-

site disposal).

Option 4A - Stabilization and disposal of C Pond and A/B Pond wastes on-site 1s a RCRA
disposal call Remixed pondcrete and saltcrete to be disposed in an off-site repository.

Option 4B - Treatment and off-site disposal of C Pond contents and the stored
pondcrete/saltcrete and n-situ disposal of A/B Pond contents.
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The approaches that have the most potential impact on the schedules of the various
options are the NEPA and the RCRA permutting process. The mmpact of changes in the cntical
assumptions for these two areas on each remaining option 1s presented i Table 2-3 The major
impact 1s on Options 2A or 2D where the successful use of the IM/IRA permitting approach
under RCRA also supports the reduction of the NEPA requirement from an EA to a CX thereby
reducing the time required to ehminate the ponds as a source by a year.

The Life Cycle Costs (LCC) for each of the major elements of each option and for the
complete options were estimated based upon the most likely schedule. A summary of the LCC’s
1s provided 1n Table 2-4 The cost for the options based upon the most hkely schedule ranges
from $376 million (M) for Option 4A to about $540M for Options 2A and 2D In addition, an
assessment of the probability of public/political/regulatory acceptance/approval of the options was
conducted and an overall probability of success established for each option. A PRA model,
Venture Evaluation and Review Techmque (VERT), was then used to determine the probable
ranges i schedules and costs for those options with the highest probabihty for success.

Finally, all of this information was used to conduct a comparison of the three major
elements for each option: cost, schedule and probability for success. This comparison 1s
presented in Table 2-5
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2.1

1)

2)

3)

4

Conclusions

Evaluation of all of the potential options for the SPRP indicates the following

The least nsk option 1s Option 2A. Relocating the C Pond and A/B Pond contents to
fully comphant RCRA storage cells eiminates the Solar Ponds as a source almost as
expediently as the Baseline (quicker if the IM/IRA approach 1s used for RCRA
permutting) Further, the nsk of added reprocessing caused by long term storage or
changes in WAC 1s mmnimized since treatment 1s not started until the disposal site 1s
available and all agreements, constraints, and permuts are 1n place It also has less
regulatory nisk than any of the options except the Baseline. Finally, this option supports
the continued consideration of an on-site RCRA landfill with mimmal mmpact to the
processing traimn.

The least cost option (4A) 1s not necessanly the best choice since all of the options that
include on-site disposal are given a low probability for success due to the antipathy of the
public and politicians toward leaving any contamination mn any condition at Rocky Flats.
In fact, this 1s why EIS 1s expected to be required for any on-site disposal option.

The second best option (Option 1), 1s to proceed with the Baseline and ship to Envirocare
if the 1ssues related to the Envirocare license and the changes in WAC can be resolved
quickly (before October 1993) This option will virtually ehminate the nsk of reprocessing
since matenal will be shipped as soon as it 1s stabihzed. However, any significant
differences in the WAC as compared those to NTS would cause unacceptable delays and
cost growth for process redesign, procedures re-work, etc. Also, there would be a $100M,
cost impact if 1t 1s determined that DOE had to pay a lugher disposal fee (an additional
$120/cubic feet) because of the interstate compact relationships This would make Option
1 the most expensive

For the Baseline case and Options 1 through 2D, 1t was noted that actions or activities
associated with obtaining additional storage could probably be classified under the IM/IRA
process 1n accordance with the IAG It was determined that classification under the
IM/IRA process could reduce by a year the scheduled time durations for activities
requiring a RCRA Part B permit modification. In addition, NEPA/RCRA/CERCLA
mtegration could ehminate the need for an EA, an EC and subsequent CX would suffice.
In ths case, the scheduled time duration could be decreased by 12-14 months For these
options, 1t was also determined that Safety Analysis (SA)/NEPA ntegration could have an
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5)

6)

7

8)

9

mmpact on NEPA requirements In this case, the Safety Analysis Documents (SADs)
would be mtiated prior to the NEPA process and could provide the justification needed
to classify the action under a CX.

The major nisk for the Baseline case, and for all of the options that utihze the processing
trams 1n the same sequence as the Baseline case, 1s the feasibility of accomphishing the SO
Testing and approvals followed by the process train operations which must be done n a
series within the 7 - 7 ¥2 months available time slot across warm weather If processing
cannot be completed then, there will be between 6 months and a year delay in the
schedule for completing either the C Pond processing or the A/B Pond processing. In
fact, there could be delays 1n both, shpping the project schedules by 1 to 2 years total.
Thus delay would add costs of about $11M to $23M for each occurrence

Shippage 1n the opeming date for the off-site disposal facility could add about $23M per
year 1n costs due to extended pad operations (storage) for any option that ships everything
off-site Conversely, earher opening dates for NTS (or other disposal options) would
generate equivalent savings

The cost estimate for the OU4 Remediation 1s no better than Rough Order of Magnitude
(ROM) since the remedial investigation (RI) process 1s not yet complete and the
feasibility study has yet to be started. The costs are based on assumptions of no
excavation of soils under the ponds. This assumption has a low probability for being valid.
Project schedules provided to ICF KE were reviewed and found to be mconsistent with
respect to the appropnate sequence and scheduled time durations for sumilar RCRA and
NEPA activities. In some cases (Baseline schedule), NEPA and RCRA were lumped
together. In others there were regulatory flaws such as the defimtive design preceding the
compietions of the NEPA documentation. This indicates that there 1s a need for the
EG&G, NEPA, and RCRA personnel to provide briefings to the ER program staff about
the NEPA and RCRA permit process.

Delisting 1s a cnitical activity with regards to options which mnvolve shipping of treated
waste to NTS for disposal. The probability of the delisting petition being approved by the
regulators by 1995 1s about 10 percent. It was determuned 1n Section 4 1 that disposal to
Envirocare may be a viable option by October 1995 Consequently, delisting becomes a
less cnitical actvity after 1995 if Envirocare 1s available. In addition, the probability of the
dehsting petition being approved by 1998 1s only about 50 percent. Delisting becomes
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10)

2.2

even less cntical after 1997 when the probability that any or all three repositones would
be hicensed to accept waste 1s better than 80 percent.

Options analysis comparable to this effort should be apphed at the early stages of

all environmental restoration (ER) projects at RFP

Recommendations
The most effective approach for the successful completion of the SPRP should consider

the following.

1)

2)

3)

4)

5)

3.0

It 1s recommended that EG&G and DOE initiate a project to construct two RCRA
comphant storage cells at RFP and transfer the contents of C Pond Clanfier and A/B
Pond mto these cells This is the front end of Option 2A. This will provide maximum
feasibility within the SPRP to continue with Option 2A or to shift any of the on-site
disposal options should the probability for success for those options increase It would
also meet the objective of closing the ponds as a source and reduce the nisk of additional
reprocessing.

Top pnionty also should be given to resolution of the hicensing, waste acceptance cntena
and compact questions associated with the Envirocare facility If Envirocare 1s able to
accept SPRP treated waste by late 1995 and if there are no interstate compact charges,
then the basic objectives are met and the Life Cycle Cost (LCC) 1s at least $50M less than
Baseline If NTS 1s preferred, the same emphasis should be given to making 1t available as
soon as possible.

The SO testing and subsequent approval process must be streamhined or decoupled from
the operations schedule (done the previous summer) to assure success in meeting the
processing schedule.

High level meetings shouid be held with the Governor of Colorado, the affected
Congressional delegation, the Secretary of Energy, DOE Adminstrator, and EPA, at a
mmmum, to gauge the probability of approval of an on-site repository.

Adopting the IM/IRA permitting approach immediately for this project and all other ER
projects in order to expedite schedule and reduce costs.

TECHNICAL APPROACH

The approach for this option analysis 1s based upon the 1dentification of all of the cntical



assumptions, activities, and events that are required to remove, treat, store, and dispose of the
contents of the Solar Ponds as well as to remix the existing stockpiled sohidified wastes for the
Baseline case as well as the ten options These activities and events were assembled mnto a
project schedule for each case. Analysis of each activity and event was conducted to ascertain the
probability of each activity or event being completed either within the time duration estmated or
by the planned schedule date Once the probability of achieving a given schedule was
determined, the costs for achieving that schedule were estimated and the probability of exceeding
or underrunning the most likely costs were determmed. In addition, the probabihity was addressed
of being allowed or authorized to proceed with each option within the present political, public

and regulatory environment.

31 Discussion of Options Being Evaluated

A project Baseline and 10 processing and storage options were evaluated to determine the
optimum approach for managing Solar Pond remediation activities. The activities associated with
project Baseline and options are described 1n this section. With the exception of Options 1, (ship
to a commercial facility), 4, 4A, and S (which require either an on-site RCRA landfill or a
combination of both on-site and off-site disposal), the disposal option used 1s the NTS repository.
In developing the option for an on-site RCRA landfill, an extensive senes of alternatives were
evaluated to the treatment and desposal techniques available and apphcable to the four waste
streams C Pond, A/B Pond, pondcrete, and saltcrete. The treatment techmques ranged from full
cementation to mn-situ drymng for the pond contents and from hiquid volume and reduction to
small-size aggregate to recementation for the pondcrete and saltcrete. The disposal schedule
considerations included either having all of the waste streams placed in the new on-site RCRA

landfill or vanous waste streams such as C Pond on the pondcrete or saltcrete or both being
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stabihzed and sent to off-site disposal.

As the analysis progressed, 1t became apparent that for many of the alternatives within the
on-site RCRA landfill option the difference 1n costs were less than the accuracy hmts of the
estimates so were statistically insigmficant. For example, the alternative for cementation and
placement onto the on-site RCRA landfill of all of the waste streams had a basic cost of about
$225M = 15% (+ $33 75M). When compared to another alternatives such as reducing the
pondcrete to a small size aggregate instead of reprocessing, the savings 1n the cementation
clement 1s basically off-set by the added costs due to the need (labor intensive) to strip-off and
separate the wood and plastic and the transfer of the crushed pondcrete and saltcrete from the
pads to the ponds. Thus, the possible cost differences for that alternative were much less than
the estimate range (+ $33 75M) Therefore 1t was agreed that it was not beneficial at this time to
conduct detailed analyses on all possible alternatives. Instead, three options were developed that
are believed to bound the possible costs of establishing a new RCRA landfill in conjunction with
treating and sending either none or as many as three of the waste streams off-site. These options
are included mn this option analysis as Options 4, 4A and 5

The schedule for the key elements of all of the options are presented sequentially 1n

Figure 311 at the end of this section.

311 Project Bascline
Currently, there are about 600,000 gallons of hquids and sludges 1n C Pond and clanfier

and about 400,000 gallons of sludge in the three B Pond cells - South, Central and North. A
Pond 1s empty Additionally, about 8,000 billets [about 216,000 cubic feet] of pondcrete and 2,600
billets {about 70,200 cubic feet] of saltcrete are 1n storage awaiting reprocessing  An additional 15

billets of saltcrete are added to the stockpile every 3 weeks because of continual evaporation of
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selected RFP waste streams The project Baseline consists of the following major elements-

° Treatment and sohdification of C Pond and clanfier sludge and hquid.

] Treatment and solidification of A/B Pond sludge and hquid.

L Reprocessing of existing billets of saltcrete and pondcrete

° Storage of the resultant waste forms pending availability of a disposal site

After the ponds are emptied, pond closure would be accomphshed as part of the OU4

Remediation. The summary Baseline project schedule 1s shown 1n Figure 3.1.1.a. The detailed

Baseline schedule, showing all activities, 1s included as Figure A-1 1n Appendix A.

3111

3112

Key Assumptions

The project Baseline schedule and costs are based upon the following assumptions-

° Treated waste forms will satisfy waste acceptance cntena for NTS

° A categoncal exclusion will suffice for the NEPA requirements associated with
providing additional storage space

° CDH will approve requests for RCRA Part B permit modifications for the Remx
process and additional storage.

° Funding will be available in FY 94 and be continuous through the duration of
activities.

° The C Pond and clanfier contents will not be classified as F039 wastes. A/B Pond

contents may be classified as F039 wastes, but this will not impact the schedule.

Comparison to Program Objectives
] Minimizes impact in OU4 remediation schedule

° Elminates the Solar Pond as a source by October 1995
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3114

Stores wastes 1 accordance with (IAW) applicable regulations
Contains moderate nisk that treated waste may not be disposable when repository
becomes available due to either regulatory changes to Land Disposal Restrictions

(LDR) or failure of treated waste while in storage.

Major Environmental Impacts/Benefits
Schedule shps could impact OU4 Remediation.

Removes source of soil/groundwater contamination

Cost

The most hkely LCC, including contingency and escalation for the Baseline option with

OU4 remediation, 1s approximately $500M. The cost of treatment and disposal of the Solar Pond

contents and the stockpiled pondcrete/saltcrete, including the operation, maintenance, and

mspection of the stored treated wastes, 1s approxiumately 80 percent of the LCC. The balance s

associated with Water Management and OU4 remediation. A detailed discussion of the Baseline

cost estimate 1s provided 1n Section 511

312

Option 1 Project Basehne Modified for Disposal at Commercial Facility

Option 1 consists of the following major elements.

Treatment and sohdification of C Pond and clanfier sludge and hquid.

Treatment and sohdification of A/B Pond sludge and hquid.

Reprocessing of existing billets of saltcrete and pondcrete

Storage of the resultant waste forms from the C Pond process pending availability
of the Envirocare disposal site in October 1995. Processed wastes from the A/B
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Pond and Remix would be shipped directly to the disposal site.
. After the ponds are emptied, pond closure would be accomphished as part of the OU4

Remediation The Option 1 summary project schedule 1s shown m Figure 3.1.1.b.

3121 Key Assumptions

The Option 1 schedule and costs are based upon the following assumptions

] Treated waste forms will satisfy waste acceptance cntena for the Envirocare
faciity. No major changes will be required 1n the pondcrete/saltcrete stabihzation
process.

] An EA will suffice for the NEPA requirements associated with disposal at the
Envirocare facility

° CDH will approve requests for RCRA Part B permut modifications for the remix

® o

L] Funding will be available in FY94 and be continuous through the duration of
activities

° The C Pond and clanfier contents will not be classified as F039 wastes A/B Pond

contents may be classified as F039 wastes, but this wall not impact the schedule.

3122 Comparison to Program Objectives
[} Minmmizes impact in QU4 remediation schedule.
] Elminates the Solar Pond as a source by October 1995.
° Stores wastes [AW applicable regulations
. Shight nisk that treated waste may not be disposable when repository becomes

available due to either regulatory changes to LDR.
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| 3123 Major Environmental Impacts/Benefits

. ° Schedule ships couid impact OU4 Remediation.
o Removes source of soil/groundwater contamination.

‘ 3124 Cost

The most hkely LCC including contingency and escalation for Option 1 including OU4
remediation 1s approximately $444M. The cost of treatment and disposal of the Solar Pond
contents and the stockpiled pondcrete/saltcrete, including the operation, maintenance, and
inspection of the currently stored wastes, 1s approximately 82 percent of the LCC The balance 1s
associated with Water Management and OU4 remediation. A detailed discussion of the Option 1

cost estimate 1s provided 1n Section 51 2.

. 31241 Cost Additives (Over Baseline)
° Cost for disposal at Envirocare 1s about 33 percent higher than at NTS
] Low probability that DOE would have to pay mterstate compact costs of

$120/cubic foot (currently not 1n estimate).

31242 Cost Savings (Compared to Baseline)
) Over two years of pad operations costs elimmated.
° Cost of additional pad and tents might be ehminated depending on timing.

313 Option 2A. Pump/Store Current Pond Contents in Relined (Meeting RCRA

Standards) Ponds Until Repository Available
The contents of B North and B Center are being consohdated into B South which has the
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newest/best limer Precipitation residuals collected in A Pond, B North, and B Center will
continue to be pumped to B South. Once emptied, the area under and around B North and B
Center will be sampled for subsoil contamination. It 1s assumed that the subsoils will be
sufficiently clean to not require removal of the ponds and liners. The two cells will then be
rehned to RCRA standards Once the relining 1s finished and a leak test completed satisfactorily,
the contents of C Pond and Clanfier would be transferred to B North and the contents of B
South transferred to B Center The contents would remain 1n these ponds, covered by hquid, until
a repository becomes available At that time, the contents would be withdrawn and treated as
necessary for shipment and acceptance by the repository The B North contents would be
processed first using the C Pond process train (see Baseline case), then the B Center contents
would be processed using the A/B Pond processing train. The existing billets would be remixed.
Closure of the empty ponds, pads, and process areas would occur as a part of the OU4
remediation. The summary project schedule for Option 2A 1s presented in Figure 3.1.1.c. Figure
A-3 m Appendix A, 1s the detailed project schedule

3131 Key Assumptions

The schedule and associated cost estimated for Option 2A are based on the following

] Title IT design cannot start before October 1994 due to budgetary constraints.
However, work on preparatory activities such as permit modification, NEPA
documentation, and procurement could proceed immediately.

] RCRA Part B permit modification will be received before August 1994
(reasonable estimate of time required to prepare modification and obtain approval
1s 18 months )

° An EC and a CX will suffice for the NEPA requirements.
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3132

3133

3134

The contents of C Pond and clanfier and A/B Ponds must remain segregated due
to RCRA rules and to facilitate stabilization since the contents of each pond
requires a different process option.

Repository not available before December 1997

The classification of A/B pond contents as F039 wastes will impact neither the

schedule nor cost of this option.

Companson to Program Objectives

Achieves ehmination of the Solar Pond as a source 11 months later than the
Basehne (5 months sooner if IM/IRA approach used for permitting)

No mpact on the start date of OU4 remediation but delays completion of Phase I

(soils) by 15 months.

Meets all current storage and closure regulations and requirements.

Major Environmental Impacts/Benefits
Removes potential of hquids/sludges seeping into soils/groundwater
Elminates the nisk of being required to reprocess stabilized wastes due to waste

acceptance cnitena changes.

Cost

The LCC ncluding contingency and escalation for the most likely schedule for Option 2A

1s approximately $540M. The cost of treatment and disposal of the Solar Pond contents and

stockpiled pondcrete/saltcrete 1s almost 90 percent of the LCC since there 15 no change in the

other major cost activities: Water Management and OU4 remediation. Further discussion of the
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LCC s presented 1n Section 513
@
31341 Cost Additives Over Baseline

] Cost of design/construction of lined ponds

° Transfer costs.

L Costs of demobihzing/remobilizing leased portions and maintaining government

owned portions of the process trams.

] Cost of maintaiming HNUS contract.

] Closure costs for removal of additional liners.

° Cost of RCRA Part B permut modification process.

° Added mnspection and maintenance costs of relined ponds.

° Escalation of pushed out work.

31342 Cost Savings (Compared to Baseline)
\ ° No additional storage space costs.

° Reduced cost of mspection and maintenance of stored stabihized wastes.

314 Option 2B Pump/Store Current Pond Contents in Two New Above Ground

Modular Tanks Until Repository Available
Two modular tanks will be installed inside the PA, both to the east of B Pond. One tank

will be 152 feet in diameter and the other one will be 117 feet in diameter. Both will be 10 feet
high and double hined [a 100 mul. high density polyethylene (HDPE) primary hiner and 80 mul.
HDPE secondary hner] Both will be open (floating cover 1s an undesirable option) The

contents of C Pond and clanfier will be pumped to one of the new tanks and the contents of A/B
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Ponds will be pumped to the other new tank. The contents will remain 1n these tanks until a
repository becomes available At that time, the contents would be withdrawn and treated as
necessary for shipment and acceptance by the repository The treatment sequence would be
identical to the Baseline case (1) the contents from the tank contaiming the C Pond
hquids/sludges would be processed first, (2) the tank containing A/B Pond contents then pumped
to the A/B process train for processing, and (3) the stored billets then remixed. Closure of the
tanks, pads, and process 1s identical to the process that would occur as part of the OU4
remediation. The summary schedule for Option 2B 1s shown 1n Figure 3 1 1 d. Figure A4, n

Appendx A, 1s the detailed project schedule

3141 Key Assumptions
The schedule and cost estimate for Option 2B used mn this analysis 1s based upon the
following
° This option would require an EA, which requires at least 18 months for
preparation/approval.
° Title II design cannot start until NEPA process 1s completed.
° A warver to allow Title I design parallel with the NEPA process will be granted.
° RCRA Part B permut modification can be started concurrently with the NEPA
process but cannot be completed until after the Title IT design 1s completed.
] The contents of C Pond and clanfier and A/B Ponds must remain segregated due
to RCRA rules and treatability considerations.
. Repository not available before December 1997
® C Pond and A/B process trains will be mostly demobilized/remobihized, with

preventive maintenance on purchased equipment.
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3142

3143

The tanks will not be heated, so the sludge 1s liable to freeze in the winter

No prowvisions are made for removing the sludge other than pumping over the sides
of the tank. The sludge may solidify and be difficult to remove, which 1s similar to
the current situation.

The tanks will not be covered.

Pond B South will serve as a contingency if a tank leaks.

Bermed containment area not required.

No mmpact on cost or schedule if A/B pond contents are classified as F039 wastes

Comparison to Program Objectives

No impact on OU4 remediation start date but delays end date of Phase I by 15
months to accommodate tank removal and possible treatment/excavation of spills
under the tank.

Eleven month delay in elimination of Solar Ponds as a source as compared to
Baseline Delay 1s reduced to 5 months if IM/IRA process 1s used and if EC/CX 1s
acceptable under NEPA.

Storage and disposal of treated wastes meet all regulatory requirements

Major Environmental Impacts/Benefits

Ehminates nsk of being required to reprocess stabiized wastes due to changes n
waste acceptance critena.

Leaves iquids/sludges 1n existing ponds until October 1996 (continuing potential

for seepage)
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3144

The LCC including contingency and escalation for the most hikely schedule for Option 2B

Cost

1s approximately $537M. The cost of treatment and disposal of the Solar Pond contents and

stockpiled pondcrete and saltcrete 1s almost 90 percent of the LCC since there 1s no change in

the other major cost activitiess Water Management and OU4 remediation. Further discussion of

the LCC 1s presented 1n Section 5 1 4.

31441

31442

315

Cost Additives (Over Basehne)

Cost of design/procurement/construction of tanks

Transfer costs

Costs of mamntaming and demobilization/remobilization of process trains See
Option 1

Closure costs for removal of tanks.

Cost of EA and permut modifications

Cost of relocating C Pond front end equipment.

Cost of inspection/maintenance of tanks

Cost Savings (Compared to Baseline)
No additional storage costs.

Reduced cost of inspection/maintenance of stored stabilized wastes.

Option 2C Pump/Store Current Pond Contents in Two New Above Ground
Modular Tanks Qutside The PA

Three modular tanks would be nstalled outside the PA but within the main plant site.
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Two tanks would be used to store the pond contents and the third would be for contingencies
Two tanks would be 152 feet in diameter and one would be 117 feet in diameter All three would
be 10 feet high and double hned (a 100 mil. HDPE primary lner and 80 mil. HDPE secondary
hner ) All three tanks would be open (floating cover 1s an undesirable option.) The contents of
C Pond and clanfier will be pumped to one of the new 152 feet tanks and the contents of A/B
Ponds will be pumped to the new 117 feet tank. The contents will remain 1n these tanks until a
repository becomes available At that time, the contents would be withdrawn and treated, as
necessary, for shipment and acceptance by the repository. The contents from the tank containing
the C Pond hquids/sludges would be processed first and the tank contaimng A/B Pond contents
then pumped to the A/B process tramn for processing (see Baseline case.) Closure of the tanks,
pads, and process areas would occur as part of the OU4 remediation. The summary project

schedule for Option 2C 1s shown 1n Figure 3.1.1.e.

3151 Key Assumptions

The schedule for Option 2C used 1n this analysis 1s based upon the following

° This option would require an amendment to the RFP EIS, which would require at
least 36 months for preparation/approval.

. Title II design cannot start until NEPA process 1s completed.

o RCRA Part B permut modification can be started concurrently with the NEPA
process but cannot be completed until after the Title II design 1s completed.

] The contents of C Pond and clanfier and A/B Ponds must remain segregated due
to RCRA rules and treatability considerations.

° Repository not available before December 1997

° C Pond and A/B process trains will be mostly demobilized/remobilized, with

RFDOMFINAL 39




preventive maimntenance on purchased equipment.

° The tanks will not be heated, so the sludge could freeze 1n the winter

] No provisions are made for removing the sludge other than pumping over the sides
of the tank. The sludge may solidify and be difficuit to remove Thus 1s similar to
the Baseline situation or to Option 2A or 2B

° The tanks will not be covered.

° All of the Solar Ponds would be RCRA closed as soon as the umts are transferred
to the new tanks

L Bermed containment area 1s not required since the tanks are double hned.

3152 Comparnson to Program Objectives
° Delays OU4 remediation start date by 1 to 4 months.
° Thurty-two month delay 1n ehmination of Solar Ponds (finally empty 1n Apnil 1998)
as a source compared to Baselne. Removal from ponds actually not completed
until after the projected opening date of NTS repository (December 1997)

° Storage and disposal of treated wastes meet all regulatory requirements

3153 Major Environmental Impacts/Benefits
° Elminates nisk of being required to reprocess stabilizes wastes due to changes in
waste acceptance critera.
o Leaves hquids/sludges 1n existing ponds until April 1998 (continuing potential for

seepage)
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3154 Cost

The estimated LCC cost for Option 2C 1s $538.5M. However, this option 1s deemed non-
practical due to time constraints associated with preparation of an EIS and the hkelihood that the
EIS would not be approved. The LCC cost for this option would include the costs associated
with Option 2B plus costs for preparing an EIS (approximately $1M) and costs for maintenance

and pad operations pending approval of the EIS.

31541 Cost Additives (Over Baseline)
° Cost of design/procurement/construction of tanks.
. Transfer costs.
° Costs of mamntaining government equipment and demobihization/remobilization of
leased equipment mndicated 1n the process trains.
[ Costs of extending HNUS contract.
° Closure costs for removal of tanks.
° Cost of EA and permut mods

[ Cost of relocating both process trains to outside the PA.

31542 Cost Savings (Compared to Baseline)

® No additional storage, maintenance, or instruction costs for stabilizes waste form.

316 Option 2D Pump/Store Current Pond Contents in Modified Relined Ponds (No
Liner Required

This Option 1s :dentical to Option 2A described 1n Section 3.1.3 above except both cells

will only require nstallation of an additional liner and leak detection system. The clay hner
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requirement specified by RCRA 1s anticipated to be waived by the EPA and CDH. Once the
rehning 1s finished and a leak test completed (passed) the contents of C Pond and the clanfier
would be transferred to B North and the contents of B South transferred to B Center Floating
covers with runoff collection/diversion systems would be installed 1n each cell. At that time, the
contents would be withdrawn and treated, as necessary, for shipment and acceptance by the
repository The B North contents would be processed first using the C Pond process train (see
Baseline case), then the B Center contents would be processed using the A/B processing train.
After the ponds were empty, closure would occur as part of the OU4 remediation. The summary

project schedule for Option 2D 1s presented in Figure 3.1.1.L The detailed schedule 1s shown mn

Figure A-5 in Appendix A.

3161 Key Assumptions-

The schedule and associated cost estimated for Option 2D are based on the following

] Title IT design cannot start before October 1994 due to budgetary constraints
However, work on preparatory actvities such as permit modification, NEPA
documentation and procurement could proceed immediately

° RCRA Part B permit modification will be recerved before August 1994
(reasonable estimate of time required to prepare modification and get approval is
18 months).

] An environmental checkhist and a categorical exclusion will suffice for the NEPA
requirements.

° The contents of C Pond and clanfier and A/B Ponds must remain segregated due
to RCRA rules

° Repository not available by December 1997
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3162

3163

3164

The classification of the A/B Pond contents as F039 wastes will not impact the
mmplementation schedule for this option.
Floating covers can be designed and installed that will not be affected by either

high winds or snow loads

Companson to Program Objectives

Achieves elimination of the Solar Pond as a source 11 months later than the
Baseline (5 months sooner than the Baseline schedule if IM/IRA approach 1s used
for permitting)

No impact on the start date of OU4 remediation but delays completion of Phase I
(soils) by 15 months to accommodate removal/closure of emptied B Pond celis

Meets all current storage and closure regulations and requirements

Major Environmental Impacts/Benefits
Removes potential of hquids/sludges seeping into soils/groundwater
Ehminates the nsk of being required to reprocess stabilized wastes due to waste

acceptance cnteria changes.

Cost

The LCC including contingency and escalation for the most hkely schedule for
Option 2D 1s approxumately $540M. The cost of treatment and disposal of the
Solar Pond contents and stockpiled pondcrete and saltcrete 1s almost 90 percent of
the LCC since there 1s no change 1n the other major cost activiies: Water

Management and OU4 remediation. Further discussion of the LCC 1s presented
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m Section 5 1.5

31641 Cost Additives (Over Baseline)
] Cost of design/construction of ined ponds
° Transfer costs
] Costs of maintaining government owned equipment and
demobihzation/remobilization of leased equipment from the process trains.
° Costs of extension of HNUS contract.
° Closure costs for removal of covers and additional hners.
L Cost of RCRA Part B permut modification process.

° Inspection and maintenance costs of ponds

31642 Cost Savings (Compared to Baseline)
° No costs required for additional storage space or for mamntenancefinspection of

newly produced stabilized wastes

317 Option 2E Use D231 Tanks for Storage
This option considers the use of the D231 Tanks for storage of sludge, pending a final

decision on treatment and disposal. The sludge would be slurry pumped to the tanks. EG&G has
evaluated this option and determined 1t to be unfeasible for technical reasons (1) the tanks
currently provide surge capacity for storage of plant hiquid waste when the evaporator 1s out of
operation. This capability would be lost if the tanks were used for sludge storage, (2) sludge
removal from the tanks would be difficult, (3) chemical reactions could overstress and accelerate

corrosion of the tanks. No further analysis was performed for this option.

RFDOTFINAL 44

e e ——r———————————l




318 Option 3 Building 374
This option uses Building 374 evaporator’s spray dryer system to process the sludge from

C Pond. Sludge from A/B Pond would be processed using the A/B Baseline process because the
high level of suspended solds 1n this sludge make 1t 1n compatible with the spray dryer The
current mventory of pondcrete and saltcrete would be processed through the Baseline Remix
process

Pond sludge would be trucked to Building 374 because a pipehine of the required length
would probably clog. The dned salt that would be produced by the spray dryer would be an
oxidizer as defined in 49 CFR 173 151 As a result, a new storage faciity would have to be
constructed that satisfied UBC Group H accident requirements. It would take approximately 5
years to permut and construct this faciity Processing time through the spray dryer would be
approximately 25 months due to low throughput of the equipment. The total time required,
therefore, to ehkmnate C Pond as a source of contamination would be approximately 7 years for
this option. (See the summary project schedule, Figure 3 1.1.g) The total estimated LCC cost for
this option 1s $543M. The overall LCC 1s high since the dnied salts still require final processing
for disposal. Included n final processing costs would be up front costs for charactenzation,

treatability, process design and construction. No further analysis was done on this option.

319 Option 4 In-Situ Disposal
Option 4, in-situ disposal, consists of rehmng B Ponds North and Center and

approximately half of A Pond. Pond sludge will be processed and disposed of in the rehned
ponds The existing inventory of saltcrete and pondcrete wall also be disposed of n the rehned
ponds. A RCRA cap will be installed over the waste. The summary project schedule 1s presented
in Figure 3.1.1.h. The detailed project schedule 1s Figure A-6, Appendix A.
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3191

Key Assumptions

The Option 4 schedule and costs are based upon the following assumptions-

3192

3193

3194

An EIS and a separate RCRA Part B permut will be required.
Pond sludge will require treatment and stabilization prior to disposal.
Existing inventonies of pondcrete and saltcrete will require reprocessing prior to

disposal. The Baseline Remix process will be acceptable.

Companson to Program Objectives

Eliminates risk of reprocessing waste due to changes in NTS/Waste Acceptance
Cntena (WAC)

Ehminates the ponds as a source of contamination approximately 4 years later than
the project baseline case.

Impacts OU4 remediation strategy but not the remediation schedule.

Major Environmental Impacts/Benefits
Establishes a precedent for on-site final disposal of waste at RFP
Will impact the remediation strategy for OU4

Removes the source for soil and groundwater contamination.

Costs

The LCC, ncluding contingency and escalation, for the most likely schedule for Option 4

1s approximately $516M. The cost of treatment and disposal of the Solar Pond contents and

stockpiled pondcrete and saltcrete 1s almost 80 percent of the LCC since there 1s no change 1n

the other major cost activiies: Water Management and OU4 remediation. Further discussion of
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the LCC 1s presented mn Section 517

31941

3110

Cost Additives (Over Baseline)

Costs of design and construction of relined ponds.

Cost of RCRA Part B process.

Cost of preparning an EIS.

Transfer costs

Cost of maintaiming government owned portions and of demobilization/mobilization
of leased portions of the process traimn.

Costs of extending HNUS contract.

Cost Savings (Compared to Baseline)

Transport and disposal costs to NTS

No costs for additional storage.

Costs for shipping contamers.

Costs of providing a separate processing train for A/B Ponds (C processing train
will be used for both ponds as volume reduction and 1s not a pressing ssue 1n this

scenario)

tion 4A. In-situ Disposal of C Pond and Pond Sludges. Off-Site Dis

of Remix.

Option 4A consists of stabihization and 1n-situ disposal of C Pond and A/B Pond Sludge.

The sludges will be demitnfied, dned, and capped 1n place. Remmx material will be processed per

the Baseline scenario and shupped to NTS The summary project schedule 1s shown 1n Figure
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3.1.Li. The detailed schedules are shown 1n Figure A-7, Appendix A.

31101

31102

31103

31104

Key Assumptions
An EIS and a separate RCRA Part B permut will be required for a disposal facility
Soils under ponds B North or B Center are sufficiently clean to preclude need for
removal as part of OU4 remediation.
Funding will be available in FY94 and continues through the duration of activities.
Classification of pond contents as F039 wastes will not impact schedule or cost of

this option.

Companison of Program Objectives
No mmpact on OU4 Phase I Remediation schedule.
Elminates C Pond as a source 21 months later than Baselne. Eliminates A/B

Ponds as a source 6 months later than Baseline.

Major Environmental Impacts/Benefits
Estabhshes a precedent for on-site final disposal for waste at RFP
Will impact the remediation strategy for OU4.

Removes the source for soil and groundwater contamination.

Cost

The LCC, including contingency and escalation for the most hkely schedule, for Option

4A 1s approximately $376M. The cost of treatment and disposal of the Solar Pond contents and

stockpiled pondcrete and saltcrete 1s almost 70 percent of the LCC since there 1s no change mn
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the other major cost activiies. Water Management and OU4 remediation. Further discussion of

the LCC 1s presented m Section 51 8.

311041
°

311042

3111

Cost Additives (Over Baseline)

Costs of design and construction of rehined ponds.
Cost of RCRA Part B process.

Cost of prepanng an EIS.

Costs of pond sludge transfer

Cost to dry sludge

Costs to renegotiate HNUS contract.

Cost Savings (Compared to Baseline)
Reduction and/or ehimination of C Pond Clanfier and A/B Pond sludge processing
requirements

Reduction 1n transportation and disposal costs.

tion 5. Treatment/Off-Site Disposal of C Pond and Stockpiled

pondcrete/saltcrete, In-situ Disposal of A/B Pond Contents

For this Option, implementation of the C Pond Reprocessing plan would be imtiated 1n

FY94 with the stabilized waste going to storage until an off-site repository 1s available.

Concurrently, work would begin on the EIS for establishment of an on-site repository for the

remaiming contents of A/B Pond. At the same time either B Center or B North will be relined as

discussed 1 Option 2A and the remaining contents of A/B Ponds transferred mnto that cell.

The contents would remain 1n the rehined cell, uncovered, until the NEPA and permitting
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processes were completed and would then be dried and demitnfied 1n place 1n the cell which

. would be closed with a RCRA cap Finally, once an off-site repository becomes available, the
stockpiled pondcrete/saltcrete would be remixed and shipped to the repository  Closure of the
storage pads, processing areas and other ponds would occur as a part of OU4 remediation. The
summary project schedule 1s shown 1n Figure 3.1.1,j and Figure A-8, Appendix A, 1s the detailed
schedule

31111 Key Assumptions

o Treated C Pond and Remix wastes forms will satisfy the WAC for NTS

] An EIS will be required as well as a separate RCRA Part B permut for a disposal
facility

] CDH will approve requests for RCRA Part B permut modifications for the Remix

® o

] Funding will be available in FY94 and be continuous through the duration of
activities

] Soils under either Pond B North or B Center are sufficiently clean to preclude
need for removal as part of OU4 remediation.

° The classification of B North/Pond contents as F039 wastes will not impact

schedule or cost of this option.

31112 Companson to Program Objectives

° No mpact in OU4 Phase I remediation scheduled start date but delays end date by
a year
L Elimmnates the C Pond as a source by October 1995 and ehminates A/B Pond as a
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31113

31114

source by August 1996 (9 months later than baseline schedule)

Stores wastes 1n accordance with applicable regulations.

Moderate sk that treated waste may not be disposable when repository becomes
available due to either regulatory changes to land disposal restnictions (LDR) or

failure of treated waste while 1n storage

Major Environmental Impacts/Benefits
Removes source of soil/groundwater contamination.
Reduces nisks associated with treatment/transport of A/B Pond wastes.

Requires permanent dedication of one cell as a mixed waste repository

Cost

The LCC, ncluding contingency and escalation for the most likely schedule for Option 5,

1s approximately $457M. The cost of treatment and disposal of the Solar Pond contents and

stockpile saltcrete and pondcrete 1s almost 80 percent of the LCC since there 1s no change 1n the

other major cost activiies: Water Management and OU4 remediation. Further discussion of the

LCC 1s presented 1n Section 519
311141 Cost Additives (Over Baseline)
o Cost of EIS
° Cost of design/construction/inspection/maintenance of relined B Pond Cell. Cost

of RCRA closure of B Pond cell used as disposal facihity
Transfer costs (A/B Pond contents to relined cell)

Costs of RCRA Part B Process
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311142
]

Cost Savings (Compared to Basehine)

Cost savings from elimination of need for stabihization of A/B Pond contents
Reduced costs for additional storage space

Costs of remediation one B-Pond cell are saved.

Costs of shupping/disposal of A/B pond contents.
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32 Discussion of Basic Concepts of PRA as Applied to Decision Making

A manager 1s often faced with extremely complex decisions when important information 1s
unavailable or 1s associated with uncertainty and when the outcome of the decision may not be
known for years The manager’s role as a decision-maker 18 to 1dentify, evaluate, and compare
alternative courses of action. Since risk is involved 1n any actvity, successful managers must be
able to identify possible nisks associated with alternatives and then assess the hikelihood that one
or more of these nisks will occur To enhance their ability to cope with uncertainty, the managers
must use a reasoned, systematic approach to the decision making process. For this task, a systems
analysis techmque entitled Probablistic Risk Analysis (PRA) was selected since 1t provides the
decision-maker with a sophisticated tool to manipulate and analyze available information needed
in making such decisions However, 1t should be emphasized that there 1s much more to making
quality decisions than mampulating data, no matter how sophisticated the analysis. Quahty
decision making also includes (1) carefully defining or framing the decision to be made, (2)
generating creative, achievable alternatives, (3) developing meamingful, rehable information, and
(4) applymg logically correct reasoning 1n the PRA. These objectives were achieved though full
mteraction of EG&G staff knowledgeable 1n all oh the actvities and requirements associated with
conducting a major environmental restoration project at Rocky Flats

The first step 1n any PRA 1s to build a model This model should include consideration of
all the possible activities required 1n achieving various goals and milestones. Consideration should
be given to the cost, ime, and performance vanables associated with each of these activities. The
uncertainties 1n these variables 1s taken into account by assignment of probabihities. Each actvity
1s hinked to other activities by use of logic chans.

After the model 1s constructed, experiments are conducted using random numbers and

Monte Carlo techniques to test out the consequences of various aspects of the model. During
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this process the analyst gains insights concerning key aspects that are needed 1n refiming the
understanding of the task being modeled. After the model has been tested and refined, the
consequences predicted by the model are analyzed and used by the decision maker 1n determining
the appropniate trade offs between time, cost, and performance The analyss 1s used as a basis
for selecting a particular course of action.

For this Options Analysis task, the PRA software, Venture Evaluation Review Techmique
(VERT), was selected. VERT was orniginally developed for the US Army Logistics Command
but has been extensively used by other Federal agencies. Recently, for example, VERT was used
for a PRA of the cost and schedule for the Hanford Waste Vitnfication Plant. Results of the
PRA conducted during this task are presented in Section 6.0 Output from the model 1s included

mn Appendix D

33  Discussion of Basic Concepts of Activities and Logic Chains

DOE projects normally are planned, funded, and implemented under the guidelines of
DOE 47001 This document requires that project funding be obtained through approval of a
progression of design and cost/schedule estimates. The progression starts with the defimition of
the problem and the subsequent development of a feasibility study. This study derives a
budgetary estimate for the development of a feasible approach to solving the problem. Based on
the feasibility study, funding 1s obtained to develop a functional design cntenia which DOE
normally approves. The cntena 1s then used as the basis for the development of a conceptual
design report. This report contains the detailed cost estimate which becomes the basis for
congressional funding of capital projects or 1n this case as input to the development of the
operations budget for the entire project. The estimate 1s required to delineate all costs design,

construction, licensing, project management, operations as well as the contingency and escalation
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estimates based on the projected project schedule

Complimentary to the design/funding process set forth in DOE Order 4700 1 are the
supporting and controlling activities such as NEPA review, permuts/licensing approvals,
procurement, plant operations, safety analysis, and readiness assessments. The extent of
mnvolvement of these activities must be defined in terms of both cost and schedule 1n order to
develop realistic baseline schedules and cost estimates for the entire project. Some activities, such
as NEPA review, are cnitical path activities 1n that the project cannot proceed to defimtive design
until the NEPA review 1s complete. The NEPA process 1s dependent upon approval by
authonties above/outside of DOE and RFO or EG&G Other activities such as procurement are
essential and could cause schedule delays but are generally within the management authonty and
control of EG&G or DOE-RFO

Only after funding approval can a definitive design proceed. Even then the detailed
design engineenng and licensing (permuts), construction and operation efforts are restricted to
work within the allowable contingencies of the approved cost and schedules. Any deviation above
these values requires new funding approval. DOE 4700 1 requires close monitoning of the project
to assure that these cost and schedule guidelines are met.

Using the basic DOE 4700.1 approach, the options analysis team reviewed the SPRP and
developed a list of activities to be considered and integrated into the logic chain for each option
in order to develop an estimate of the probability of success of completing each option within the
currently estimated most hikely schedule and associated costs. The Lst of activities incorporated or

considered as part of the logic chain for each option are presented in Table 3-1 and the logic
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Table 3-1
MASTER ACTIVITIES EVALUATED

ACTIVITY SUB AND
ISSUES
Purpose, objectives, applicable regulations, ;
general critena ‘
Selection of Appropnate Feasibility studies, treatability studies, ‘
Technology/Process CDR/DCR, technical criteria
NEPA Approval EC/CX, EA or EIS or amendments to EA’s or
EIS’s
RCRA Approvals Either Part B permut modifications or IM/IRA
modifications, changes in cnitena (e.g., F039
ruling)
Design/Engineening Title I, Title II and value engineering (VE)
Procurement Preparation of packages, solicitation of bids,
award of bids, negotiation of contract.
Safety Analysis PSAD done before construction starts, FSAD
done before processing starts
Readiness Assessment Procedures documents, training program, cold
start/hot start results, FSAD, disposal site
apphication status
Construction Mobilization, erection, training of erection and
i operating Crews
SO Testing Cold start, hot start, FSAD, DOE
review/approval
Treatment Weather delays, breakdowns, work stoppages,
product failure
Storage Space, configuration, curing duration 1
Shipment Rail, truck or combination l
Disposal Site available (hcensed) application/approved,
shipping schedule established. Choice of NTS,
commercial site or mn-situ disposal
Delisting Petition preparation, negotiations,
approval/disapproval, to delist processed water
Budget Funds available/FY vs Need
Demobihization Disassemble, cleanout, RAD scans,
relocation/removal




chans developed for each option 1s included in Appendix B. Input data sheets were dernived for
each activity which addressed all of the factors that could affect the probability of that actvity
being completed 1n either a specific time duration or between specified start/end dates. These
mnput data sheets are included in Appendx C

In developing the logic diagrams, major emphasis was placed on identifying the sequential
and simultaneous activities which must be completed and how they relate to each other Two
examples of this logic are. (1) prior to the completion of the process design actmvty all of the
simultaneous NEPA activities must be completed, and (2) completion of the process design and
procurement of equipment activities 1s required for erection to be completed.

To develop the probabilities that each of the activities listed on the logic diagrams can be
performed or accomphshed within the approved cost and schedule, many inherent vanables
umque to that activity were examined with EG&G, HNUS and ICF KE personnel. As an
example of the information sought, the following were some of the questions which required
examination for the activity of "Design/Engineening”

o Is there an approved design cnitena?

o If so, did the cnitena define all of the functional requirements?

] Was a conceptual design produced which defined the current project cost and

schedules?

L Is funding available to complete the design?

° Has there been adequate vahidation of the estimates?

o Have all NEPA requirements been satisfied?

® Is the contractor capable of performing the design within the scheduled time and

cost?

[ What has been set up between the contractor and EG&G to assure that the
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critena 1s being satisfied?

o What form of documentation and document control 1s mantained?

L Are there formal Engineering and Project change control systems n place?

® Are there dedicated personnel tracking and making sure regulatory requirements

are being satisfied prior to the scheduled need dates?

Using the mput from these examinations, probabilities of success were established for each
activity shown 1n the logic diagrams

Each activity was investigated with the person currently responsible for the completion of
that activity The currently scheduled start and completion dates, the scope of the activity, as well
as possible problems that could affect successful completion were evaluated. Based on these
discussions, the subtree logic was created for the individual activiies In some instances 1t was
found that events outside the subject actvity were essential to the successful completion of that
actvity For example, because of current storage capacity hmitations either some of the C Pond
treated waste will have to be shipped to a permanent disposal site or additional pad storage will
be required before the A/B process waste can be treated. The probability of shipment of the C
Pond treated wastes 1s very low for the Baseline system, therefore, the additional storage becomes
the pacing mput to the logic and, hence, controls successful mmtiation and completion of the
actvity of "treatment” for A/B Pond process.

These logic diagrams and the associated data about each actvity (1L.e, the start and fimsh
dates, mnimum, most hkely and maximum duration, the budgeted cost, the probabilities of
successfully meeting these cost and schedules, etc.) are input to the VERT nisk analysis program
discussed m Section 3.2 which calculates the overall probabilities of each of the numerous

sequence of events being completed successfully.




331 Baseline

The Baseline Process includes the C Pond waste treatment system, the A/B Pond waste
treatment system and the Remix system as well as all permitting, storage, shipping, site closure
and site restoration. The Baseline Solar Pond project 1s defined as starting with the identification
of the waste streams such as C Pond Waste and ending with OU4 site closure and remediation.
However, the options analysis conducted as part of this task only addressed activities associated
with the treatment, storage, and disposal of the pond contents and stockpiled solidified wastes and
the impact of these options on the OU4 remediation schedule. The project Basehne has been
represented by the logic diagrams for C Pond Processing, A/B Pond Processing, and Remex. Ths
Baseline logic 1s tied together to provide an overall probability of success This probability will be
compared to the probability of success of each of the remaining options.

The Basehne Process starts 1n October 1993 (start of FY94) It begins with the
completion of the C Pond process erection which was interrupted due to lack of DOE funding.
Some of the normal process logic such as "selecting the appropnate technology” and "process
design” have already been completed and are not shown on the diagram. The shown activities
correlate to the Baseline project schedule except where there are specific activities such as
obtaming any required DOE waivers during erection. These items are shown to reflect that last
minute problems occur which require prompt attention or schedule shppage will occur.

After treatment, the C Pond wastes are shown to have three possible dispositions.

1 Some of the half crates could be rejected by Quality Assurance (QA) Those

crates will go to storage until the remix process 1s ready to accept and remix them.

2 A disposal site may be ready which could accept delivery of the treated waste. In

this case the waste will be shipped, immediately after cunng, to the disposal site.

3 No site 1s available at this time, and the treated waste must be sent to on-site
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storage until a site 1s available which will accept this treated waste While 1n
storage there 1s a possibihity that the waste acceptance cntena may change creating
a need for the stored, treated waste to be reprocessed.

Also shown at the end of the C Pond logic 1s "demobilization.” At this point, some of the
C Pond equipment becomes available for use n the A/B Pond process stream, hence, the A/B
Pond equipment erection cannot be completed until the C Pond treatment 1s complete and this
equipment 1s available.

The A/B Pond logic includes one additional step, "process design.” Otherwise this logic 1s
the same as that of C Pond logic. The only additions are: (1) that the completion of the erection
of the A/B Pond system 1s dependent on C Pond equipment being available, and (2) that when
the A/B Pond equipment 1s demobilized, some of that equipment 1s required to complete the
Remix process stream.

The Remix logic starts with the completion of the "treatabihity studies” and has a simlar
erection interface with A/B Pond demobilization. It does, however, have numerous waste forms
(pondcrete, saltcrete, reject C Pond pondcrete, reject A/B Pond pondcrete as well as rejected
remix process treated waste) The shipping and storage options are the same as the C Pond and
A/B Pond treated waste except for the logic that there may be a change n waste acceptance
cntena (WAC) that would require reprocessing before the disposal site would accept this waste
form. If this condition occurs, 1t 1s possible that the new WAC may or may not be compatible with
the Bascline Remix process and packaging system. In thus case the logic terminates since the

possible changes 1n WAC are unknown, and there 1s no logical basis to establish a probability

332 Option 1
The logic diagram for Option 1 1s essentially the same as the Baseline logic diagram
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throughout the treatment actvity for each of the processes: C Pond, A/B Pond and Remix.
However, since there is a high probability that the commercial disposal faciity (Envirocare) will
be available by October 1995, the disposition of the treated waste from each process 1s reduced to
two

1 Some of the treated wastes 1s rejected by QA and must be stored pending start of

the Remix process hine
2. Disposal at the commercial facility immediately after curing
All other elements and actvities shown 1n the Basehne logic diagram, such as

demobilization, process design, treatability studies, etc are still vaiid for Option 1

333 Option 2A
The logic diagram starts with a Notice to Proceed (NTP) 1n October 1993 to begin the

NEPA approval, RCRA permitting, design, hner construction, and transfer of C Pond and A/B
Pond waste mnto the two newly lined cells of B Pond. After this activity the waste will be stored
until the disposal site 1s availlable Then the waste will be treated by the Baseline process trains
which will be erected and operated with the same logic as before The major change will be that
subsequent to treatment the shipping or storage options are reduced to either that of staging and
shipping the treated waste directly to the disposal site or to storage of rejected waste billets for

later reprocessing.

334 Option 2B

This option 1s the same as Option 2A except instead of relining the two solar ponds, lined
modular tanks are to be erected near the existing solar ponds and the wastes stored 1n these tanks
until a disposal site 1s available
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The logic 1s 1dentical to Option 2A except the permutting/licensing actvities reflect the
logic and time required for an EA as well as a RCRA Part B modification to permut new tanks.
This delays the start date of the defimitive design 1n companson to Option 2A since the NEPA

process must be completed before funds can be obhgated for design.

335 Option 2C
This option 1s the same as Option 2B except three lined modular tanks are to be erected

outside the PA where the waste will be stored until a disposal site 15 available

The logic 1s identical to Option 2B  However, an internal review by EG&G staff
determined that this option should be discarded since 1t would be 1n violation of the current plant-
wide EIS Amending the EIS would require an additional 3-5 years. This schedule delay 1s
considered unacceptable for two reasons. First, it would not ehminate the Solar Ponds as a
source until the Spring of 1998 (almost 3 years later than the Baseline schedule) and second, the

NTS 1s projected to open before the tanks could be bwit and the waste transferred.

336 Option 2D
This option 1s the same as Option 2A except the CDH has indicated a willingness to waive

the requirement for clay hiners under the new Hypalon hners for the two storage cells to be
constructed in B Pond. The logic 1s identical to Option 2D. The potential cost and schedule
reduction made possible by eimination of the clay liner, however, 1s considered offset by the

added requirements for floating covers installed over the cells.

337 Option 4
Option 4 consists of stabilization of waste nto relined ponds. The ponds to be relined are
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North, Center, and approximately half of A Pond. C Pond and A/B Pond wastes will be
transferred to the relined ponds pending completion of an EIS and a RCRA permut which will be
required prior to beginning of waste processing. The process will be the same as the Baseline
processing system except half crates will not be used. Instead, a process of layering the stabihzed
sludge (including the remixed pondcrete/saltcrete) mn the ponds will be used. The C Pond
processing tramn will be relocated and used for both C and A/B Pond treatment. Shipping and
disposal to NTS will not be required.

The logic chain 1s based on the Option 2A logic chain with the addition of the logic chans

for EIS preparation and approval and RCRA Part B permut.

338 Option 4A
In this option, Pond C and A/B Pond are dewatered, denitnified and disposed on-site 1n a

RCRA cell in the same manner as Option 4 The Remix process proceeds according to the
Basehne with the remixed pondcrete and saltcrete being shipped to NTS. As with Option 4, and
EIS and a RCRA permut for the on-site disposal probably will be required.

The logic chain starts with the Option 2A schedule to reline the ponds, incorporate the
EIS and RCRA Part B logic chain and ends with logic chains for the drying and demitnfying
process and disposal and closure of the faciity The Remix logic chain 1s independent of the C

and A/B Pond logic chamn. It 1s uncertain whether work can begin in October 1994 or will be

delayed due to funding constraints
339 Option S

This option calls for the processing of C Pond waste 1n accordance with the Baseline

schedule In addition, an EIS will be mitiated for the proposed use of an on-site RCRA landfill
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of the A/B Pond contents Concurrently, one of the B Pond cells will be relined and used for
intenim storage of the A/B Pond contents During the EIS process (estimated to have a most
likely duration of S years), the NTS repository opens, the treated C Pond wastes are shipped and
the stockpiled pondcrete and saltcrete are remmxed and shipped to the NTS for disposal. After
EIS approval, the B Pond cell contents are denitrified and dned n place, covered and capped as
a closed RCRA landfill

The logic chamn couples the Basehne C Pond Processing logic chain with the first part of
the logic chan for Option 4 (pond relining through the EIS process) The Basehine Remix logic
chan 1s also incorporated but starts at an earher date since there 1s no need to process the A/B
Pond contents that were transferred to the rehned B Pond cell. The chain also includes the

demtnfying/drying process and the cell closure
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FIGURE 3 1 1 SUMMARY PROJECT SCHEDULE
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40 DEVELOPMENT AND EVALUATION OF SCHEDULE

The mitial emphasis of the Baseline and Options Analysis was to review the project
schedules, as prepared by EG&G, for completeness (all activities or events impacting the schedule
were included) and realism. Realism was assessed by companng the time duration estimates for
each actvity provided by EG&G staff to the schedule and adjusting the schedules to reflect the
most likely time durations The following sections discuss the key assumptions and associated
schedule impact for the Baseline and each option. This 1s followed by a companson of the
Baseline and option schedules to the objectives of the SPRP

Interviews and discussions were held with EG&G and HNUS personnel. The purpose of
these discussions was to establish the critical activities associated with the project Basehne
schedule These cnitical activities were evaluated against a set of factors that could potentially
affect the plant’s ability to complete an activity For example, the cntical activity "Waste
Processing” was evaluated against a number of potentially impacting factors that included weather
delays, equipment failures, labor disputes, spills, and accidents. This evaluation resulted in the
defimtion of those that have a high hkelihood of causing schedule shps. Also, cntical sequential
activities such as SO Testing and Waste Processing which must be completed together within a 7-

month operating season were evaluated together to determine the probabihty of success

41 Evaluation of Key Activities and Associated Assumptions

Project schedules for the nine options discussed 1n Section 3 were provided to ICF KE by
EG&G The schedules were reviewed and key activities were 1dentified. The key activities
identified include regulatory analysis, readiness assessment, system operational testing, waste
processing, storage, disposal, and dehisting These key activities and associated assumptions are

discussed 1n Sections 4 11 through 4 1 8 for the Baseline and each of the remaining seven options
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Interviews and discussions were held with EG&G and HNUS personnel to make a
reasonable estimates of the time durations and costs associated with key activities 1dentified for
each of the options. These key activities were evaluated based on factors that could potentially
affect the probability of completing the activity In addition to an evaluation, some regulatory

activities have been mitiated and the status of these activities are also discussed.

411 Baseline Option

The Basehne schedule 1s predicated on a full resumption of the HNUS contract in
October 1993, C Pond processing starting 1n July 1994 and fimshing 1n October 1994, A/B Pond
processing starting mn July 1995 and fimshing 1n October 1995, the Remix process starting

operation 1n October 1999, and NTS being available by December 1997

4111 Regulatory Analysis

Regulatory issues and/or activities associated with the Baseline option were identified and
evaluated. The regulatory dnivers are discussed below with regards to the treatment processes and
storage 1ssues associated with the Baseline option.

National Environmental Policy Act (NEPA) - An EA and Finding of No Sigmficant
Impacts (FONSI) has been prepared for the processing of the C Pond and A/B Pond sludge.
Additional NEPA documentation and approvals would be required for additional storage space
(Le, pad and tent for A/B Pond sludge). This additional documentation should be
prepared/approved 1n parallel with the RCRA approval process (1e., modification of the RCRA
Part B permit for additional storage and modification of interim status for the treatment process)
or the IM/IRA process discussed 1n the following section. It 1s highly probable (90 percent) that

preparation of an EC and a CX would be sufficient assuming that the action 1s classified as an
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IM/IRA 1n accordance with the IAG. Preparation of the EC and the CX would take
approximately 1 month, which would include RFO approval (no DOE-HQ mvolvement 1s
required)

An EA/FONSI could be required if the action 1s not classified under the IM/IRA process.
In this case, the NEPA process would take approximately 15 years (includes review and approval
time)

Resource Conservation and Recovery Act (RCRA) - A modification to intenim status for
the C Pond and A/B Pond treatment processes has not yet been approved by CDH. Assuming
that these treatment processes can still be covered via modification under interim status, CDH 1s
expected to give final approval in about 1 month. A modification to the RCRA Part B Permt for
the Remix treatment process has also been submitted to CDH. Approval from CDH 1s expected
to take about 1 year A modification to the RCRA Part B permut for storage has been obtained
for C Pond pondcrete storage. Currently, there 1s not sufficient storage space for the A/B
pondcrete and additional storage space would require permitting. Additional storage space could
be permitted under the RCRA Part B permut or the IM/IRA process 1n accordance with the IAG
(streamhiming the decision document) Permitting via a modification to the RCRA Part B permut
would require approximately 1.5 years (includes review/approval time) while permitting under the
IM/IRA process would require about 6 months (includes review/approval time)

EG&G 1s currently working on a delisting petition for the pondcrete/saltcrete waste. The
status of this activity and probabilty of the delisting petition being approved by the determination
date (February 1995) are discussed Section 4.11 7, "Delisting.”

DOE Order 6430.1A, Safety Analysis Documents - For this option 1t 1s assumed that two
Safety Analysis Documents (SADs) would be necessary, one for the treatment processes and one

for additional A/B pondcrete storage. The SAD process would take 8 months (includes DOE
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approval), assuming there are sufficient resources to prepare two SADs simultaneously It would
be advantageous if the SAD for additional storage could be imtiated thus fiscal year. It mght be
easier to obtain a NEPA CX for additional storage if the SAD demonstrated that there would be
no sigmficant impacts

The NEPA, RCRA, and the SAD processes are not expected to be hmiting activities with

regards to the Baseline option. It 1s recommended that the three activities be pursued 1n parallel.

4112 Readiness Assessment

The RA for project Baseline activities will consist of readiness reviews conducted by
EG&G and approved by DOE. DOE will not conduct a readiness assessment but will review and
approve the results of the EG&G Readiness Assessment.

Cold testing will begin prior to the completion of the readiness review A separate RA will
be conducted prior to hot test of C Pond processes, A/B Pond processes, and Remix processes.
The readiness review time duration for each of the RA’s 1s as follows

C Pond RA - February 1994 through June 15, 1994,

A/B Pond RA - January 1995 through June 20, 1995,

Remx RA - January 1999 through Apnl 1999.

EG&G personnel are confident that the mechanics of performing the RA (development
of cntena, development of assessment methodology and documents, selection of the review team,
etc.) will not impact the assessment schedule Additionally, demonstration of equipment readiness
and personnel readiness should not be hmiting elements for completing the assessment. EG&G
has expressed concern that two elements of the assessment could impact the schedule

(1) venfication of complance to codes, and (2) approval of safety analysis documentation.
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4113

System Operational Testing

For the purpose of the analysis provided 1n this report, SO Testing for the project baseline

includes the following activities

Cold test,
DOE approval for hot test,
Hot test,

DOE hot test evaluation and approval.

The most hkely SO Test ime duration will be 3.5 months for C Pond processing, A/B Pond

processing and Remix operations. Ths duration 1s based upon the following assumptions

Defense Nuclear Facilities Safety Board (DNFSB) and DOE Office of Nuclear
Safety Office approval will not be required to imtiate hot testing or waste
processing.

SO Testing activities requining introduction of hquid to the processing tramns will
be conducted when the potential for freezes 1s mmmized.

Secunty measures will be 1n place that will ehmunate the need for EG&G to
provide escorts for HNUS operating personnel (L clearances granted to HNUS
personnel)

SO Testing must be done in the same operating season as waste processing.

The SO Testing must start and end no later than the following dates to meet the Baseline

schedule.

C Pond SO Test - Apnil 1994 through July 10, 1994,

A/B Pond SO Test - Apnl 1, 1995 through July 15, 1995,

Remix SO Test - January 2, 1999 through July 10, 1999.
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EG&G 1s confident that the schedule durations for the physical aspects of SO Testing

(cold test and hot test) are adequate However, they are less confident that the schedule

durations for DOE approval for hot test and DOE hot test evaluation and approval are adequate.

The DOE approval process to allow mmtiation of hot test activities 1s allocated 3 weeks for

completion for each major actvity (C Pond processing, A/B Pond processing, and Remix

operations) In this 3-week period, the DOE must review and approve the results of the

readiness assessment. In addition, the DOE must review the data generated from cold test

actvities All DOE comments and ssues resulting from these reviews must also be resolved and

corrective actions (if required) implemented prior to start of hot test activities. The probability

for DOE approval and EG&G ability to commence hot test activities on schedule 1s low even if

the DOE approval authonty 1s RFO If entities in addition to RFO (re., DNFSB/DOE-NSO)

are involved mn the approval process, schedule shps that would severely impact start of hot tests

can be expected.

41.14

Waste Processing

The waste processing activities associated with C Pond and A/B Pond cleanup must be

conducted during warm weather months 1n order to mumimize the effects of freezang on the

process equipment. Remix operations can be conducted n cold weather. The project Basehne

schedule for waste processing 1s based upon the following assumptions:

Waste Processing operations will be conducted by HNUS personnel. Packaging
and storage operations will be conducted by EG&G personnel.

Waste processing activities will occur when the potential for freezing 15 mimmized.
Adequate storage capacity exists to support the operation of the treatment

Pprocesses.




. Matenals and manpower will not constrain the waste processing schedules.

. HNUS and EG&G will have adequate resources.

The waste processing must start and end not later than the following dates if the Baseline
schedule 1s to be met:

C Pond Processing - July 1994 through October 1994,

A/B Pond Processing - July 1995 through October 1995,

Remix - Apnl 1999 through November 2000.

For C Pond, 67 processing days are required to accomplish waste treatment. It 1s
anticipated by HNUS that during waste treatment operations, as many as 34 working days could
be lost due to weather delays (pnmanly wind related), mechanical failures, productivity problems,
and muscellaneous delays such as spills, accidents, secunty issues and QA problems The
combination of required working days and anticipated delays results 1n a required processing
duration of 101 working days. The processing time allocated on the Basehine schedule 1s 114 days
based on 6-day work week. For A/B Ponds, 87 processing days are requured to accomplish waste
treatment. HNUS s anticipating that as many as 29 working days will be lost during the
processing pertod. The combination of required processing days and anticipated delays results 1n
a required processing duration of 116 working days. The Baseline schedule duration for A/B
Pond processing 1s the same as for C Pond (114 days) The extra 2 processing days would be
accomphshed by working 7 day work weeks on a selected basis. The probability of achieving the
schedule for C Pond and A/B Pond processing 1s high.

For Remix, 125 processing days are required to process the saltcrete and pondcrete
mventory The scheduled duration 1s approximately 198 days. HNUS expects mimimal weather
related delays because operations will be conducted indoors. Delays associated with equipment

breakdowns, productivity 1ssues, spills, etc., can easily be accommodated by the slack in the
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processing schedule The probability for achieving the Baseline Remix schedule 1s high.

4115 Storage

Storage 1ssues and/or activities associated with the Basehine option were 1dentified and
evaluated. Issues and/or activities are discussed 1n this section with regards to the three process
clements of the basehne option.

C Pond Processing - Currently, there is sufficient RCRA permutted storage space available
for the C Pond pondcrete.

A/B Pond Processing - As discussed previously, there 1s insufficient permutted storage
space for the A/B pondcrete unless shipping of processed wastes off-site commences by October
1994 There are two permitting approaches for obtaining additional storage space (pad and tent).
The approach used to develop the Baseline schedule 18 permitting additional storage space under
a modification to the RCRA Part B permut. This would require approximately 1 5 years (this
includes review and approval) The other approach uses the IM/IRA process and would require
about 6 months, assuming there are adequate resources. Permitting under the RCRA Part B
permut would require that the permitting process begin no later than January 1994, assuming A/B
sludge processing would be imitiated 1n June 1995.

Remix Processing - It 1s assumed that additional storage space will not be needed for the

storage of reprocessed pondcrete/saltcrete.

4116 Disposal
The off-site disposal option used for the Baseline 1s NTS The probability that thss site
will be licensed to recerve the pondcrete/saltcrete waste by October 1995 1s 20 percent, the

probability that the NTS will be licensed to received the pondcrete and saltcrete waste by late
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1997 increases to 80 percent. Based on this evaluation, wastes processed 1n the Baseline option
could require on-site storage for at least 3 to 4 years pending shipment to NTS However, a
delisting approval for the pondcrete/saltcrete could decrease the storage time sigmificantly This 1s

discussed 1 the following section.

4117 Delisting

The dehsting of pondcrete and saltcrete 1s a critical activity with regards to disposal at NTS.
NTS 1s currently accepting low-level radioactive waste, and RFP has an agreement 1n place to ship
low-level radioactive waste Delisting the pondcrete and saltcrete will render the waste low-level
radioactive waste as opposed to low-level mixed waste Preparation of the dehsting petition for
the pondcrete/saltcrete was imitiated 1n January 1993, and an EPA determination could be made
as early as February 1995 (2-year process) If the debsting petition 1s approved, the treated waste
starting with C Pond could be shipped to NTS as early as March 1995

The probability of the delisting petition being approved by the regulators by 1995 1s about

10 percent while the probability increases to 50 percent for 1998. The latter should be evaluated
closely to determune if 1t 1s feasible to pursue the delisting process after 1997 since there 1s a high

probability that NTS will be available by then.

412 Option 1

Option 1 1s the same as the Baseline except that the treated wastes are shipped to the
Enwvirocare facility in Utah for disposal. The Option 1 schedule 1s predicated on a full resumption
of the HNUS contract in October 1993, C Pond processing starting i July 1994 and finishing 1n
October 1994, A/B Pond processing starting 1n July 1995 and fimshing in October 1995, the

Remix process starting operation in October 1999, and the Envirocare facility being available
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around October 1995

4121 Regulatory Analysis

Regulatory 1ssues and/or activities associated with Option 1 were 1dentified and evaluated.
The regulatory drivers with regards to the treatment processes and storage issues are almost
identical to the baseline option.

National Environmental Policy Act (NEPA) - An EA and FONSI have been prepared for
the processing of the C Pond and A\B Pond sludge Additional NEPA documentation and
approvais might still be required for additional storage space (e, pad and tent for A/B Pond
sludge) This additional documentation should be prepared/approved 1n parallel with the RCRA
approval process (1.e., modification of the RCRA Part B permut for additional storage and
modification of intenm status for the treatment process) or the IM/IRA process discussed 1n the
following section. It 1s ughly probable (90 percent) that preparation of an EC and a CX would be
sufficient assumng that the action 1s classified as an IM/IRA in accordance with the IAG
Preparation of the EC and the CX would take approximately 1 month, which would include
obtammng RFO approval (no DOE-HQ mvolvement 1s required)

An EA/FONSI could be required if the action 1s not classified under the IM/IRA process.
In this case, the NEPA process would take approximately 1.5 years (includes review and approval
time)

Resource Conservation and Recovery Act (RCRA) - A modification to intenm status for
the C Pond and A/B Pond treatment processes has not yet been approved by CDH. Assuming
that these treatment processes can still be covered via modification under intenm status, CDH 1s
expected to give final approval in about 1 month. A modification to the RCRA Part B permut for
the remix treatment process has also been submitted to CDH. Approval from CDH 1s expected
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to take about 1 year A modification to the RCRA Part B permut for storage has been obtained
for C Pond pondcrete storage If the Envirocare facihity did not open until October 1995 or later,
there would not be sufficient storage space for the A/B pondcrete and additional storage space
would require permutting  Additional storage space could be permitted under the RCRA Part B
permit or the IM/IRA process 1n accordance with the IAG (streamlining the decision document).
Permutting via a modification to the RCRA Part B permit would require approximately 1.5 years
(includes review/approval ime) while permitting under the IM/IRA process would require about 6
months (includes review/approval time)

DOE Order 6430.1A, Safety Analysis Documents - For this option it 1s assumed that two
SADs would be necessary Their purposes and preparation would be 1dentical to the Basehne
Option.

The NEPA, RCRA, and the SAD processes are not expected to be hmiting activities with

regards to this option. It 1s recommended that the three activities be pursued 1n paraliel.

4122 Readiness Assessment

The RA for Option 1 activities will consist of readiness reviews conducted by EG&G and
approved by DOE. DOE will not conduct a readiness assessment but will review and approve the
results of the EG&G Readiness Assessment.

Cold testing will begin prior to the completion of the readiness review A separate RA will
be conducted prior to hot test of C Pond processes, A/B Pond processes, and Remix processes
The readiness review time duration for each of the RA’s 1s as follows.

C Pond RA - February 1994 through June 15, 1994,

A/B Pond RA - January 1995 through June 20, 1995,

Remix RA - January 1999 through Apnl 1999
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EG&G personnel are confident that the mechanics of performing the readiness
assessment (development of cntena, development of assessment methodology and documents,
selection of the review team, etc ) will not impact the assessment schedule Additionally,
demonstration of equipment readiness and personnel readiness should not be hmiting elements
for completing the assessment. EG&G has expressed concern that two elements of the
assessment could impact the schedule. (1) venfication of comphance to codes, and (2) approval
of safety analysis documentation. In addition, the procedures and documentation relating to the
waste acceptance critena for the Envirocare facihty would need to be completed and approved as

a part of the RA for Option 1 All indications are that this should not be a hmiting element.

4123 System Operational Testing
The SO testing for Option 1 1s exactly the same as for the Baseline The same concerns

about DOE approvals and the participation of the DNFSB exust.

4124 Waste Processing
The activities and concerns regarding waste processing are the same for Option 1 as were
discussed above for the Baseline project. If the SO tests are approved in time, and there 1s a lugh

probability that the waste processing will be done on schedule.

4125 Storage

The storage 1ssues for Option 1 are essentially identical to those of the Baseline. If
Envirocare were to be available for disposal as early as August 1995, the need for an additional
pad and tents would not exist. However, given the remaining admmstrative and regulatory

procedures that must be completed before Envirocare can accept SPRP wastes, the plans for
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contingent pad and tents should be kept 1n this option.

4126 Disposal

With regards to Envirocare, there are several 1ssues that need to be resolved before the SPRP
treated wastes could be shipped there The first 1s modification of Envirocare’s operating hicense
from the State of Utah and Nuclear Regulatory Commttee (NRC) to allow disposal of low-level
mmxed plutonium contaminated wastes This modification process 1s underway In fact. the
probability that the Envirocare facility will be licensed to received the pondcrete/saltcrete waste by
October 1995 1s 80 percent.

Two other 1ssues are 1n reference to Envirocare’s waste acceptance criteria and waste
management practices/controls. Currently, the pondcrete/saltcrete size and shape that would be
produced by the C Pond, A/B Pond, and Remix process trains 1s not in a form that 1s acceptable
to Envirocare’s waste acceptance critenia. Therefore, 1ssues concerning reconfiguration of the
waste form need to be resolved or an exemption 1ssued to EG&G by Envirocare pending
negotiations with the State of Utah. Finally, an EA would be required covering, as a mmmum,
the environmental impacts associated with shipping the treated wastes to the Envirocare facility
and may have to consider the environmental impacts of disposal in the facility. There 1s sufficient
time to complete this EA process if 1t 1s started soon. Given such concerns, the current
probability of shipping SPRP treated waste to Envirocare by October 1995 1s about 50 percent.
However, based on conversations with EG&G personnel, this probability could increase
sigmificantly (80-90 percent) if the activity were made high prionity and adequate resources were
allocated.

The probabihty that this site will be hcensed to receive the SPRP treated wastes by late
1997 increases to 90 percent Based on this evaluation, wastes processed in the Option 1 could
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require on-site storage for as short as 18 months to as long as 3 to 4 years. However, the most
probable scenario 1s that the treated C Pond wastes would need to be stored on-site for 18

months and the A/B Pond treated wastes for less than a year.

4127 Dehsting

Based on the discussion in the "Disposal” section above, 1t 1s possible that EG&G could
have the option of shipping waste to Envirocare by October 1995 With thus in mund, the
debisting process becomes less critical after 1995 as the Envirocare option becomes more
probable

The probability of the delisting petition being approved by the regulators by 1995 1s about
10 percent while the probability increases to 50 percent for 1998. The latter should be evaluated
closely to determune if 1t 1s feasible to pursue the delisting process after 1995 given that the

Envirocare option appears more viable after 1995.

413 Option 2A

The schedule for Option 2A consists of temporary storage of A/B Pond and C Pond slurry n
two relined ponds (B North and Center) followed by processing of the pond contents pending
licensing and approval of an off-site disposal. For this option, full resumption of the HNUS
contract 18 scheduled m August 1997, C Pond processing starting in July 1998 and ending by
November 1998, A/B processing starting 1n July 1999 and ending by November 1999; and the
Remix processing starting in June 2001 and ending by January 2002.

SO testing, readiness assessment, and waste processing activities for Option 2A have the same
schedule time durations as the project Baseline activities. The projected start and end dates for

these actvities can be obtaned from the schedule for this option given in Figure A-3 in Appendix
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A. The probability for success for these key activities 1s 1dentical to those described in Section

41 1 for the Baseline option.

4131 Regulatory Analysis
Regulatory activities and/or 1ssues associated with Option 2A were identified and evaluated.

The regulatory dnivers are discussed 1n this section with regards to the treatment processes and
storage 1ssues associated this option.

National Environmental Policy Act (NEPA) - NEPA documentation and approval would
be required for reconstruction/relining of the ponds. The documentation should be prepared n
parallel with the RCRA permutting process or the IM/IRA process 1n accordance with the IAG
(streamhning the decision documents) for this option as discussed 1n the following section. It 18
likely that an EC and a CX would be sufficient (90 percent if RCRA/CERCLA approvals were
granted), assuming the action 1s classified as an IM/IRA 1n accordance with the IAG (streamhning
the decision document). Preparation of the EC and the CX would take approximately 1 month,
which would include obtaiming RFO approval.

An EA/FONSI could be required if the action is not classified under the IM/IRA process.
In this case, the NEPA process would take approximately 1.5 years (includes review and approval
time) The EA could be prepared durnng Title 1 design if a vanance 18 obtained from DOE.
According to DOE NEPA requirements, NEPA documentation should be prepared prior to Title
1 engineening design although vanances can be granted.

Resource Conservation and Recovery Act (RCRA) - Reliming of B North and Center
ponds for temporary storage would require permitting of the ponds under a RCRA Part B permut
modification or using the IM/IRA process 1n accordance with the IAG (streamhining the decision

document) as the permitting vehicle. Permitting via a modification to the RCRA Part B permt
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would require approximately 1.5 years (includes review/approval time) while permitting under the
IM/IRA process would require about 6 months (include review/approval ime), assuming there are
adequate resources.

A RCRA Part B permit modification for the Baseline Remix process 1s currently being
reviewed by CDH. Final approval for this process is expected to take about 1 year. However,
the Remx process associated with Option 2A may require a re-evaluation with regards to RCRA
Part B permit requirements. The current RCRA Part B permut 1s effective through the Fall of
1996, EG&G will have to re-apply for a new permit prior to this permut deadiine. The Remix
processing associated with this option 1s not scheduled to start until June 2001. Therefore, the
process would need to be re-evaluated for potential permut modification requirements upon
completion of the Remix design phase. It 1s assumed that the C Pond and A/B Pond processing
would not be affected since they are covered under a modification to RCRA Interim Status for
the Solar Ponds.

EG&G 18 currently working on a delisting petition for the pondcrete/saltcrete waste. The
status of this activity and probability of the dehsting petition being approved by the determination
date (February 1995) are discussed Section 4 11 "Dehsting”

DOE Order 6430.1A, Safety Analysis Documents - For this option 1t 1s assumed that two
SADs would be necessary; one for the treatment processes and one for rehmng the ponds The
SAD process would take about 8 months, assuming there are sufficient resources to prepare two
SADs simultaneously It would be advantageous if the SAD for the relmng of the ponds could
be imtiated this fiscal year. If the Final SAD demonstrated that there would be no sigmificant
impacts, 1t might be easier to obtain a NEPA CX (Le., an EA mght not be required) The
NEPA, RCRA, and SAD processes are not expected to hmit activities with regards to this option.

It 1s recommended that these three activmities be pursued n parallel.
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4132 Storage

In this option, the relined ponds would be used for temporary storage until a repository
was open to recerve the treated waste As discussed in the regulatory analysis section, permitting
of the ponds under the IM/IRA process would require about 6 months as opposed to 1.5 years via
a modification to the RCRA Part B permit. Permitting under the latter would require that the
permitting process begin no later that October 1993, assuming that pumping of pond slurry from
B Pond South and C Pond to the relined B North and Center ponds, respectively, would be

mitiated m April 1996.

4133 Disposal

Two off-site disposal options were 1dentified and evaluated for the disposal of
pondcrete/saltcrete. These disposal sites are discussed i Section 4 1.1., "Disposal” Based on this
discussion, Envirocare could become a more viable disposal option by October 1995. By October
1995, relining/reconstruction of ponds would be underway If the Envirocare option 1s pursued, it
1s possible that the relined ponds may never be used if waste 18 shipped to Envirocare
Consequently, this option may not be feasible in the event shipping of pondcrete/saltcrete to
Envirocare 1s pursued. On the other hand, if shipping of waste to Envirocare 1s not pursued, the
ponds would be used for temporary storage of pond slurry for at least 1.5 to 2 years. This 1s

based on the dehisting discussion below

4134 System Operational Testing
The SO testing for Option 2A 1s exactly the same as for the Baseline. The same concerns
about DOE approvals and the participation of the DNFSB exist.




4135 Waste Processing
The activities and concerns regarding waste processing are the same for Option 2A as
were discussed above for the Basehne project. If the SO tests are approved 1n time, then there is

a high probability that the waste processing will be done on schedule.

4136 Delisting

The debisting of pondcrete/saltcrete 1s a cntical activity with regards to disposal at NTS
As discussed 1n Section 4.1.1., "Delisting”, the probability of delisting being approved by 1995 and
1998 are 10 percent and 50 percent, respectively. Based on this evaluation, 1t appears that
pursuing delisting would have no impact on the schedule since there 1s a high probability that

disposal off-site to NTS will occur by December 1997

414 Option 2B

The schedule for Option 2B consists of temporary storage of A/B Pond and C Pond slurry
n two modular tanks followed by processing of the tank contents pending licensing and
availability of an off-disposal site. For this option, full resumption of the HNUS contract would be
scheduled for August 1997, C Pond processing starting 1n July 1998 and ending by November
1998, A/B processing starting in July 1999 and ending by November 1999; and Remux processing
starting 1n May 2001 and ending by January 2002.

SO testing, readiness assessment, and waste processing activities for Option 2B have the
same schedule time durations as the project basehne activities. The projected start and end dates
for these activities can be obtamned from the schedule for this option given 1n Figure A4 of
Appendx A. The probability for success and the major 1tems of concern are 1dentical to those

described 1n Section 411 for the Baseline option.
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4141 Regulatory Analysis
Regulatory activities and/or 1ssues associated with Option 2B were wdentified and

evaluated. The regulatory drivers are discussed 1n this section with regards to the treatment
processes and storage 1ssues assoclated with this option.

National Environmental Policy Act (NEPA) - NEPA documentation and approval would
be required for construction and operation of tanks and transfer hnes. The documentation should
be prepared i parallel with the RCRA permitting process or the IM/IRA process in accordance
with the IAG (streamhining the decision document) for this option as discussed 1n the following
section. It 1s hughly probable (about 70 percent of RCRA/CERCLA approvals were granted) that
an EC and a CX would be sufficient, assuming that the action s classified as an IM/IRA under
RCRA/CERCLA 1n accordance with the IAG Preparation of the EC and the CX would take
approximately 1 month, which would include obtaining RFO approval.

An EA/FONSI could be required if the action 1s not classified under the IM/IRA process.
In this case, the NEPA process would take approximately 1.5 years (includes review and approval
time) The EA could be prepared during Title 1 design if a vanance 1s obtained from DOE.
According to DOE NEPA requirements, NEPA documentation should be prepared pnor to Title
I engineening design, although vanances can be granted.

Resource Conservation and Recovery Act (RCRA) - The modular tanks would requure
permutting via a RCRA Part B permit modification or under the IM/IRA process 1n accordance
with the IAG (streamhining the decision document) Permitting via a modification to the RCRA
Part B permit would require approximately 1.5 years (includes review/approval time) while
permutting under the IM/IRA process would require about 6 months (includes review/approval
time), assuming there are adequate resources.

The RCRA Part B modification for the Baseline Remix process discussed i Section 4.1.1
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1s currently being reviewed by CDH. However, this option ike Option 2B, may also require a re-
evaluation with regards to RCRA Part B permut requirements for the Remix processing (see
Section 412 "RCRA" discussion) The Remix processing associated with this option 1s not
scheduled to start until May 2001 Therefore, the process would have to be re-evaluated for
potential permit modifications upon complietion of the Remix design phase. It 15 assumed that the
C Pond and A/B Pond processing would not be affected since they are covered under a
modification to RCRA Interim Status for the solar ponds.

DOE Order 6430.1A, Safety Analysis Documents - For this option 1t 1s assumed that two
SADs would be necessary, one for the treatment processes and one for the modular tanks The
SAD process would take 8 months, assuming that EG&G had sufficient resources to prepare two
SADs simultaneously It would be advantageous if the SAD for the modular tanks could be
mitiated immediately If the Final SAD demonstrated that there would be no significant impacts,

if might be easier to obtain a NEPA CX (1e, an EA mght not be required)

4142 Storage
The discussion for Option 2A also applies to Option 2B, Option 2B consists of modular
tanks as opposed to relined ponds.

4143 Disposal
The discussion for Option 2A, also apphes to Option 2B, Option 2B consists of modular

tanks as opposed to relined ponds.

4144 System Operational Testing, Sec 4 1.4.3




. 4145 Waste Processing, See 4143

4146 Delisting
The discussion for Option 2A also applies to Option 2B, Option 2B consists of modular

tanks as opposed to relined ponds.

4.1.5. Option 2D
Option 2D consists of the same schedule and activities as Option 2A with the exception of
rehining of the ponds 1n accordance with RCRA liner requirements. For this option, 1t 1s assumed
that a waiver of the RCRA hner requirements for a clay layer would be negotiated with CDH.
Key activities and associated assumptions associated with Option 2D are the same as those

discussed for Option 2A m Section 412.

416 Option 4
Option 4 consist of stabilization of waste mnto relined ponds. The ponds to be relined

would be B North, Center, and approximately half of A Pond. The C Pond Basehne processing
train would be used to process pond sludges. As each waste stream 1s processed, 1t would be

placed nto the relned ponds The ponds would then undergo full RCRA closure.

4161 Regulatory Analysis
Regulatory activities and/or 1ssues associated with Option 4 were 1dentified and evaluated.

The regulatory drivers are discussed 1n this section with regards to the treatment and n-situ
stabihzation processes.

National Environmental Policy Act (NEPA) - An EIS would be required for in-situ

RFDOM/FINAL 88



stabihization of the waste Even if the site meets siting criteria and impacts are not expected to be
sigmficant, public/political pressure would most hikely require an EIS. The NEPA process could
take up to 5 years. In addition, if the process 1s completed, there would be no guarantee that the
facihity would be built, public/pohitical opposition could be too great.

Resource Conservation and Recovery Act (RCRA) - It 1s estumated that 1t could take at
least 5 years (this includes review/approval time) to permit in-situ stabilization as a RCRA
hazardous waste landfill. The NEPA and RCRA processes should be conducted in parallel.

DOE Order 6430.1A, Safety Analysis Documents - For this option, 1t 1s assumed that two
SADs would be necessary, one for the treatment processes and one for the 1n-situ stabihzation or
disposal. The SAD process would take about 10 months each and could be done sequentially to
give the time necessary for the NEPA and RCRA processes. The SADs would be prepared 1n
parallel with the NEPA and RCRA processes.

416.2 Readiness Assessment and System Operational Testing

In order to assure safe operation of equipment and systems, EG&G will perform SO tests and
conduct RAs EG&G 1s thoroughly familiar with the performance of these activities, and has
demonstrated the ability to successfully start up and operate systems sigmificantly more complex
than those planned for spray drying C Pond. Consequently, the probability for successful
operation of SO tests and RAs, within schedule constraints, 1s lhugh for areas under EG&G’s
control. However, a potential exists for schedule ships due to delay in recerving DOE approval to
continue testing (Le., hot test approval) or to imtiate waste processing (Le., hot test evaluation
and approval). In order to reduce the potential for delays, EG&G should reach agreement with
the DOE on the following 1tems prior to imtiation of SO and RA actmties:

] Acceptance cntena for SO tests,
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] DOE approval authonity for SO test results,
° Level of DOE direct mnvolvement n SO tests (active on-site versus documented
review),

o Level of RA (EG&G RA versus DOE RR),

° DNFSB mvoivement 1n approval to operate,

[ Acceptance cnternia for RA,

' DOE approval authonty for RA results.

By working aggressively with the DOE to identify and resolve the types of issues defined
above, the probability for successful completion of SO testing and the RA within schedule

constraints can be sigmificantly increased.

4163 Disposal

This section 1s not applicable for this option.

4164 Storage
Additional permitted storage space 1s not needed, consequently, this section 1s not

applicable to this option.

416.5 Delisting

As discussed 1 Section 4 1 1, "Debsting”, the probability of delisting being approved by
1995 and 1998 are 10 percent and 50 percent, respectively Dehsting might improve the
probability for on-site disposal since 1t would eliminate the need for a RCRA hazardous waste
permit and Remx could begin sooner Therefore, the dehsting process should be pursued with

respect to this option.



417 Option 4A

Option 4A consists of stabihization of C Pond and A/B Pond waste 1n place Sludges from
C Pond and A/B Pond will be demitnified, dnied, and capped 1n place. C Pond sludge drying
would be scheduled to start in Apnil 1999 A/B Pond sludge drying would be scheduled to start by
August 1999 Remmx matenal will be reprocessed according to the Baseline process and shipped
to NTS. For this option, full resumption of the HNUS contract 1s scheduled for Apnl 1997 and

Remmx processing starts in Apnil 1999 and ends by December 1999

4171 Regulatory Analysis

Regulatory activities and/or 1ssues associated with Option 4A were 1dentified and
evaluated. The regulatory drivers are discussed n this section with regards to the Remix
treatment process and n-situ stabihzation for this option.

National Environmental Policy Act (NEPA) - An EIS would be required for in-situ
stabihzation of the waste. Even if the site meets siing cntenia and impacts are not expected to be
significant, public/political pressure would most assuredly require an EIS. The NEPA process
could take up to 5 years. In addition, even if the process 1s completed, there would be no
guarantee that the NEPA Record of Decision (ROD) would allow the facility to be built,
public/pohitical opposition couid be too great.

Resource Conservation and Recovery Act (RCRA) - CDH is currently reviewing the
RCRA Part B permit modification for the baseline remix process. However, this option like
Option 2A, 2B, and 3 may require a re-evaluation with regards to RCRA Part B permut
requirements for the Remmx processing (see Section 4 1.2, "RCRA" discussion) The Remix
processing with this option 1s not scheduled to start until April 1999 Therefore, the process

would have to be re-evaluated for potential permit modification requirements upon completion of
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the Remx design phase.
In addition, a full RCRA disposal permit would be required for this option. It 1s
estimated that 1t could take at least 5 years (this ncludes review/approval time) to permit in-situ
stabihization as a RCRA hazardous waste landfill. The NEPA and RCRA processes should be ‘
conducted m parallel.
DOE Order 6430.1A, Safety Analysis Documents - For this option, it 1s assumed that two
SADs would be necessary, one for the Remix process and one for the mn-situ stabihization or
disposal. The SAD process would take about 10 months for each. Since it will take about S years
to complete the NEPA and RCRA processes, there 1s no need to prepare the two SADs

simultaneously The SADs would be prepared 1n parallel with the NEPA and RCRA processes.

417.2 Readiness Assessment and System Operational Testing
In order to assure safe operation of equipment and systems, EG&G will perform SO tests and

conduct RAs. EG&G 1s thoroughly familiar with the performance of these activities, and has
demonstrated the ability to successfully start up and operate systems sigmificantly more complex
than those planned for spray drymg C Pond. Consequently, the probabihity for successful
operation of SO tests and RAs, within schedule constraints, 1s high for areas under EG&G’s
control. However, a potential exists for schedule slips due to delay 1n receiving DOE approval to
continue testing (Le., hot test approval) or to imtiate waste processing (1.e., hot test evaluation
and approval). In order to reduce the potential for delays, EG&G should reach agreement with
the DOE on the following items prior to imtiation of SO and RA activities:

] Acceptance cnitena for SO tests,

L DOE approval authority for SO test results,

° Level of DOE direct involvement 1n SO tests (active on-site versus documented
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review),
° Level of RA (EG&G RA versus DOE RR),
L DNFSB mnvolvement 1n approval to operate,
° Acceptance cntena for RA,
] DOE approval authornty for RA results.
By working aggressively with the DOE to identify and resolve the types of 1ssues defined
above, the probability for successful completion of SO testing and the RA within schedule

constraints can be sigmficantly increased.

4173 Storage and Disposal

For this option, 1t 1s assumed that the reprocessed pondcrete/saltcrete will be shipped to
NTS for disposal. Remix processing 1s not scheduled to be started until Apnil 1999 Ths date 1s
well after the targeted NTS open date to receive mixed waste (December 1997) As a result,
reprocessed pondcrete/saltcrete would not require long-term storage on-site. Consequently,

additional permutted storage space would not be needed.

4174 Debsting

As discussed 1n Section 4 1 1, "Delisting”, the probability of delisting being approved by
1995 and 1998 are 10 percent and 50 percent, respectively Dehsting might improve the
probability for on-site disposal since 1t would elminate the need for a RCRA hazardous waste
permut and Remx could begin sooner Therefore, the delisting process should be pursued with
respect to this option. However, there 1s a low probability that dehsting will have no impact on
the Remix processing since 1t appears that disposal off-site to NTS s likely to occur before the

dehsting decision 1s made.




4.1.8 Option 5

Option S consists of processing C Pond and Remix matenal per the Baseline process and
disposal m NTS A/B Pond waste will be shifted to an on-site RCRA landfill cell as per Option
2A. Once deposited 1n the cell, the wastes would be dewatered, dned, demtnfied and capped
place. A/B Pond sludge drying would be scheduled to start by the summer of 1998.  For this
option, full resumption of the HNUS contract 1s scheduled for October 1993 and Remmx
processing starting 1n August 1998 and ending by August 1999. NTS would be open by December
1997

418.1 Regulatory Analysis

Regulatory activities and/or 1ssues associated with Option S were 1dentified and evaluated.
The regulatory drivers are discussed 1n this section with regards to the Remux treatment process
and in-situ stabihzation for this option.

National Environmental Policy Act (NEPA) - An EIS would be required for n-situ
stabihzation of the waste. Even if the site meets siting critena and impacts are not expected to be
sigmficant, public/political pressure would most assuredly require an EIS The NEPA process
could take up to S years. In addition, even if the process is completed, there would be no
guarantee that the NEPA ROD would allow the facility to be built, public/political opposition
could be too great.

Resource Conservation and Recovery Act (RCRA) - CDH 1s currently reviewing the
RCRA Part B permut modification for the Baseline Remix process. However, this option like
Option 2A and 2B may require a re-evaluation with regards to RCRA Part B permit requirements
for the Remux processing (see Section 4 1.2, "RCRA" discussion) The Remix processing with this

option 1s not scheduled to start until August 1998. Therefore, the process would have to be re-
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evaluated for potential permit modification requrements upon completion of the Remix design
phase.

In addition a full RCRA disposal permut would be required for this option. It 1s estimated
that 1t could take at least 5 years (this includes review/approval time) to permit in-situ stabilization
as a RCRA hazardous waste landfill. The NEPA and RCRA processes should be conducted n
parallel.

DOE Order 6430.1A, Safety Analysis Documents - For this option, 1t 1s assumed that two
SADs would be necessary, one for the Remix process and one for the 1n-situ stabihization or
disposal. The SAD process would take about 10 months for each. Since 1t will take about 5 years
to complete the NEPA and RCRA processes, there 1s no need to prepare the two SADs

simultaneously The SADs would be prepared in parallel with the NEPA and RCRA processes.

4182 Readiness Assessment and System Operational Testing

In order to assure safe operation of equipment and systems, EG&G will perform SO tests
and conduct readiness assessments RAD EG&G 1s thoroughly famihiar with the performance of
these activities and has demonstrated the ability to successfully start up and operate systems
sigmificantly more complex than those planned for this option. Consequently, the probability for
successful operation of SO tests and RAS, within schedule constrants, 1s high for areas under
EG&G’s control. However, a potential exists for schedule shps due to delay in receiving DOE
approval to continue testing (Le., hot test approval) or to imtiate waste processing (1.e., hot test
evaluation and approval). In order to reduce the potential for delays, EG&G should reach
agreement with the DOE on the following items prior to imtiation of SO and RA actvities:

° Acceptance cnitena for SO tests,

° DOE approval authority for SO test results,

RFDUM/FINAL 95




. Level of DOE direct involvement 1n SO tests (active on-site versus documented
review),

. Level of RA (EG&G RA versus DOE RR),

] DNFSB and DOE-ONS involvement 1n approval to operate,

° Acceptance critena for RR,

L DOE approval authonty for RA results,

By working aggressively with the DOE to 1dentify and resolve the types of issues defined
above, the probability for successful completion of SO testing and RAS within schedule

constraints can be significantly increased.

4183 Storage and Disposal

For this option, 1t 1s assumed that the processed wastes from C Pond and the reprocessed
pondcrete/saltcrete will be shipped to NTS for disposal. Since there 1s already sufficient storage
space for the processed C Pond wastes and the Remix process will not start until after the target
date for opeming NTS (December 1997), no additional storage space 1s required.

4184 Delisting

As discussed 1n Section 4 1 1, "Delisting”, the probability of delisting being approved by
1995 and 1998 are 10 percent and 50 percent, respectively Delisting mught improve the
probability for on-site disposal since 1t would ehminate the need for a RCRA hazardous waste
permut. Therefore, the dehisting process should be pursued with respect to this option. However,
dehsting will have no impact on the C Pond or Remix processing since 1t appears that disposal
off-site to NTS 1s likely to occur before the dehsting decision 18 made.




42 Comparison of Most Likely Schedule for Each Option

Two of the three principal objectives of the SPRP related to the schedule of actvities are:

mmmize 1mpact on final OU4 closure and eiminate the Solar Ponds as a continuing source of

contamination as soon as possible. Therefore, it was agreed that a companson of the schedule for

completion of certain critical milestones for each option was a logical prerequisite to conducting

the PRA. This companson of the most likely schedule for each option would indicate which

schedules would more expeditiously meet the objectives and should be subject to a PRA.

Conversely, the companison would indicate those options resulted in serious delays in meeting the

objectives and would be recommended that DOE give no further consideration to them at this

time. The top level milestones deemed most critical to the success of the SPRP were selected

after a review of both the objectives and the activities incorporated nto the logic chains for the

options as discussed in Section 3.0 They include

Notice to proceed with SPRP option,
Ponds eliminated as a source of contamination,
Sludge treatment complete,
- C Pond
- A/B Pond
Remx complete,
Repository available,
Dasposal mnto repository complete,
Start Phase I construction (soil remediation) - OU4,
Complete Phase I construction,

Start Phase II construction (groundwater) - OU4.

The milestones reflect a mixture of fiscal, procedural, operational, and regulatory-based
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events The milestone dates for the above actvities derived from the most likely timeline for
each option are presented in Table 4-1 Additionally, the schedule for each option were
evaluated to determine the impacts of different key elements such as closure of disposal site, EA
mnstead of CX and IM/IRA mstead of RCRA Part B modifications. Table 4-2 compares the

impact on schedule caused by changing key elements for all pnme options.




TVNLI/oL0a-Td

“THVIOUIANT 10 SLN 51 Kiousodax a3s-jo Jogioum npayos uo edwr oN  9iep Klopsodas ans uQfz
L6/Z1 % SLN 03 91ep Sumado/atep Koysodas aye-up

0072 00/Z 0072 0072 00/2 0072 00/2 002
00/Z 00/7 0072 00/ 0072 00/2 66/T 66/2
L6/ L6/Z L6 74 74 L6z L6fT L6/2
00/Z (1114 209 41,4 /1% 4 0/ 86/S 0072
r86/01 "86/01 86/01 74t L6/T1 L6/T1 L6IT1 S6/01 L6R1
66/L 66/01 20/9 01 0 01 86/Z1 66/Z1
00/Z 66/11 00/11 66/11 66/11 66/11 S6/11 S6/T1
Pe/11 66/S 66/11 86/11 86/11 86/11 ¥6/11 Pe/11
96/8 96/01 96/01 9%/8 86/v 96/01 96/8 S6/11 S6/T1
y6/11 96/L 96/L 96/S 86/1 96/L 96/S p6/11 Y6/11
£6/01 €6/21 £6/01 £6/01 £6/01 £6/01 €6/01 £6/01 £6/01
S (SIN) v¥ 12 (SIN) az (SIN) 02 (sLN) &2 (SLN) ve (wwo)) 1 suieseg
NOLLdO
THIAHIHOV ANOIST 1IN aLva
HALIS 'TVSOdSId SLN

SNOLLJO HLIM ddLVIOOSSV SHNOLSHTIN

T TIEVL

SANOLSHTIN AdN «

¥No
- Wy II 3%8Ud HRIS o

$1O- WY | aseyd pud

Mo
-y I 9seyd eIs .

apdwo)
KLiopsodoy uy Eesodsiq

s|qeyeay Lonsodoy
sy
puod 9/v
puod O

dwop
jusunjeal], ofpnis .

puod
puod O

NVINOY
© 58 POJEUNUNH Spuog

Pax00ld 0} VHON

SHNOLSHTIN



001 TVNLY/9L0AY

pPewieQ €
pewjeq D2
Kuo
s6/ol 0%oa vHI/WNL va X0 o = |
Kuo
ce/ol %903 g ued va v3a o3
Auo
82t %03 eI/ - x0 SIN -
Kuo
p1.774% %03 g ved - v3 SiN a/2
EE— e - L —————
Kuo
S6/01 0%03 YHI/NI v3 X0 o3
Kuo
s6/01 0903 a ved v3 va o3
Kuo
18/21 0903 vHIW - X0 SIN
Nuo
621 %03 g ued - v3 SIN azhe
s L |T?i>_: = L
uo
S6/01 § ©%03 VHI/WI v3 X0 o3
Ruo
S6/01 , 0%03 g Wed v3 va 03
T N T !ILIIIHHIH“IB
Kuo
lerel o003 VI - X0 SIN 3
Auo
el %03 g ued - va SIN oujjeseg
i FGVIIVAY XINad en o an o} | dnnssv | dwnssv | dsia'Hs | 3owdols NOUdO NOLLIO |
AHOLISOd3Y Q3aLaNdNOO 30HNOS 8Y ‘v YHOU | dNNSSY dNNSSY | TvSOdsId W
, ININLVY3HL QaLVNINNZ § VdaN Vd3N 7
SONOd ; |
SHNOLSHTIN Add QHLVIODOSSV SNOLLJWNSSV TVOLLINMD
SHNOLSHTIN AHTd NO
SNOLLJWNSSV TVOLLIYMO 40 JOVJNI NI SHONVHD

Ty ATavL




101 TVNIIOL0dTH
(aseol) | N | Awo ‘ o3
se/o} 26/60 L7 /L1 96/80 /Ll oveo3 g¥ed va s3 nusNI
(SIN z8/21) | Auo SIN
86/04 662k I 96/80 ve/lt f| ©ve3 g Hed - s3 mnus-Ni S
e e L _ S T e IJE
| Ao vaI o3
$6/0} 96/L0 66/t} 66/50 96/+0 86/10 V %03 /awed s3 X0 NuUSNI
| Auo o3
se/ot 96/20 ee/ti 66/90 96/04 e6/0 H§ o©ve3 g wed si3 v3 nusN
Auo VU SIN
ov03 faved si3 X0 nusNi
Ruo SIN
o%03 g ¥d si3 va nus-N v
= - = _ L = \k
Auo VHINI
o%03 8 wed s3 X0 NUSNI |
Ao |
ovo3 8 Wed si3 va NUSNI v _
vH wvaod | Wsia'Hs) | @ewvuols) NOLLO |  NolldO W
VdaN vdaN | Tvsodsia @
!
SINOLSTIN ADI 0ILVIOOSSY SNOLLJNNSSY TVOLUYO
SINOLSTTIN ADI NO

SNOILJANSSY TYOLLIHO 40 LOVdINI NI SIONVHO

Z¥ 38Vl



4.3 Evaluation of Options based upon Overall Project Schedule Requirements

Exammation of Table 4-1 indicates that none of the options would result in the
eimination of the pond contents as a source of continuing contamnation 1n the same time frame
(+ 1 month) as the Basehne option. Option 2A for example, would result mn a delay of at least
11 months 1n the ehmination of the ponds as a source. However, if the IM/IRA permitting
approach was used for regulatory approval, then the Option 2A schedule for ehmination of the
ponds as a source could be shortened by as much as 15 months, 4 months earher than the
Basehne schedule. Simlarly, Options 2A, 2B and 4 would delay the compietion of Phase I
remediation of OU4 by about a year which would almost certamnly have sigmificant regulatory
interest since the completion date for Phase I 1s not yet incorporated mnto the IAG In fact, this 1-
year delay might effectively be considered a sippage of the start date unless 1t 1s demonstrated to
the regulators that significant remedial activity will commence on the start date and will be
mamntained at a reasonably constant and continuous level throughout the construction peniod. (In
other words, 1t would not be sufficient to establish a construction area support facility and then
suspend operations for a year or so until some of the pond contents were transferred to long-term
storage)

The schedule for Option 1, disposal at the Envirocare facility has the identical date as the
Baseline for ehmination of the ponds as a source. However, 1t would reduce the Remix schedule
by a year and would also mummuze the nisk of additional treated waste failures during storage on-
site

Option 5 would ehminate C Pond as a source 1n the same time as the Baseline and would
eltminate A/B Pond as a source about 9 months later than the Baseline. However, the A/B Pond
wastes could not be treated and disposed until February 2000, almost 4 ¥; years after the Baseline

case. Additionally, Option 5 would delay the completion of Phase I remediation by about 4
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months.

4.4Estimating Probabilities for Each Option

Probabilities were estimated for both the key elements and activities that comprise each
logic chain as well as for the complete options Two probabiliies were estimated: (1) the
probability that the key elements or activities would be accomplished within the most hkely time
duration (which were also translated into the probability that the option 1n its entirety could be
completed within the most hikely project schedule) and, (2) the probability that the option would
be allowed to proceed (1e., acceptable/approval by the public, pohtical and regulations)
The first set of probabihities, those associated with the key elements and activities, were denved
from mterviews with one or more EG&G (and sometimes subcontractor) staff who were most
knowledgeable about that key elements or actvity. In as many cases as possible, several EG&G
or subcontractor staff were interviewed 1n order to develop a better level of confidence m the
final probabihities. For example, for the RCRA permutting activity, input was garnered from K.
London, P Agular and R. Ogg and used to define the most likely time duration for a RCRA
Part B permit, RCRA Part B permut modification or a permit using the IM/IRA process.
Similarly, establishing the probability of completing the treatment process 1n the expected
schedule was done by discussion with S. Keith of EG&G and with T Bittner of HNUS
Once these probabilities were established, they were assembled in sequence following the logic
cham for each option. Since the logic chain shows the dependency of each element of actvity
upon the proceeding activities or elements, it was then possible to review the chain and dentify
the hmuting probability that the planned schedule could be achieved. For those activities or
elements that can not proceed until more than one previous element or activity 1s combined, such

as transfer pond contents A/B as shown 1n Figure 4.4 1 below, the probability that transferrning can
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start 1s the lowest of the probabihities of all controlling (previous) elements or actvities (in this
case the 85 percent probability that the RA will be completed on time) since the activities are

essentiaily ndependent.

FIGURE 4.4.1

Note that the probabilities for some activities change with time. For example, the probability that
the NEPA process will be completed 1s 90 percent by March 20, 1994, but goes to 100 percent by
Apnil 1, 1995, which 1s when 1t must be completed since it controls the start date of Title II
Design.

The probability that the option will achieve the most likely schedule, then, 1s the

integration of the probabilities of completion of all of the key activities that make up the logic
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chain for that option. For example, Figure 4 4 2 shows the key actvity logic chain for Option 4,
on-site disposal. The probability of achieving the most hikely schedule 1s the sum of multiplying
the key element probabilities together. In this case, the key elements and probabilities are the
EIS, (9) the on-site disposal operations (which includes the processing of all the SPRP wastes)
(8) and final closure (10) The probability that the most hkely schedule for Option 4 will be
achieved 1s then 0.9 x 0.8 x 10 = 072 or 72 percent.

The probabihities developed for each option as discussed above serve as input to the PRA
model, VERT. However, given the time constrants for this task and the delays n recerving much
of the schedule information, many of the mitial VERT runs were made using a simphfying
assumption that the probability of achieving the most likely schedule (ume duration) for each
element and actvity was 10 However, to create a probabihity distribution for the schedule, the
maximum and mmmum time durations for each element or activity were also input. Thus, the
program calculated a normal probability distribution for each element or activities using those
three time durations: most likely, maximum, and mmmum and integrated these distributions
across the entire logic chain.

The other probability needed for this analysis 1s the probability that a given option will be
allowed to proceed (succeed). Those probabilities were also established through extensive
discussions with EG&G and, 1n some cases, DOE staff. For example, the probability that NTS
would be allowed to accept low level mixed waste (LLMW) 1s crucial to the Baseline and Options
2A-2D, 4A, and 5. The probabihty that NTS would be licensed for LLMW was estimated by R.
Harns of DOE to be 100 percent, but he also estimated that there was only a 30-percent
probability 1t would occur by October 1995 and 70 percent that 1t would occur by December 1997
Similarly, given the history of antagonism to RFP by the public, EPA, and state officials, the
probability that the EIS ROD for any of the on-site disposal Options (4, 4A, and 5) would
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. support that option was estimated to be no higher than 30 percent by almost everyone
questioned.
The probabulity of success and the main 1ssues related to that probability are summanzed

n Table 4-3.
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TABLE 4-3 ESTIMATES OF PROBABILITY OF SUCCESS

PROBABILITY | ISSUES RELATED TO PROBABILITY
: FOR SUCCESS | FOR SUCCESS
Baseline/NTS 75% Availability of NTS degradation of waste
forms
ﬂ Baseline/(1) 65% Licensing of Envirocare for Pu change in
EC WAC, new procedures
2A 85% NTS opening on time, cost EA sufficient
2B 60% Removal of sludge from tanks
2C 30% Violates plant EIS
2D 20% Permitting of non-RCRA storage pond
3 30% Site/construct new building HHH i
hazardous (oxidized) waste form
4 30% Public and political resistance to on-site
disposal
r 4A 30% Public and political resistance to on-site
disposal.
5 30% Public and political resistance to on-site
disposal.




50 DEVELOPMENT AND EVALUATION OF COST
Cost estimates for each option, based on achieving the most likely schedule, were
prepared by Project Time and Cost, Inc This section summarnizes the major assumptions that

drive the costs for each option and provides an analysis if those costs

51  Cost Evaluations

Tables 5-1 through 5-8 provide LCC costs for each pond sludge processing option
analyzed. Table 5-9 summanzes the costs for all options.

Section 5.1.1 below discusses the costs associated with the Baseline/NTS option.
Succeeding sections discuss costs associated with other options and 1dentify cost changes as

compared to Baseline.

511 Baseline/NTS
The Baseline/NTS cost estimate (Table 5-1) 1s based on the following activities occurnng
m the time frame of FY94 through FY02
° Process sludge $193,823,000
Design, construction and operation of process to treat C Pond sludge and A/B
Pond sludge, and the existing inventory of pondcrete and saltcrete
[ Water Management $40,519,000
Treatment of ITS waste with the Building 910 evaporators
° Remediation of OU4 soil $87,288,000
° Pad Operations $76,879,000
Handling, storage, maintenance, shipment and disposal of waste forms.
° Technical Support $3,805,000

RFDUMFINAL 109



. o Project Support $18,977,000
Adding contingency and escalation shown 1n Table 5-1, the total LCC costs for

Baseline/NTS 1s $582,345,000

512 Option 1 Baseline/Envirocare
The Baseline/Envrocare cost estimate 1n Table 5-2, 1s similar to the Baseline/ NTS

estimate with the following major exception

] Sludge processing and pad operations end 2 years earlier due to disposal site
availlabiity Pad operations costs change from $76,879,000 (for Basehne/NTS) to
$58,048,000 (for Baseline/Envirocare)

The resuitant sub-element of LCC are

. ° Process sludges $185,409,000
[ ] Water management $40,519,000
® Remediation of OU4 $87,288,000
. Pad operation $58,048,000
o Techmnical support $3,805,000
° Project Support $18,977,000

Adding contingency and escalation, costs shown 1n Table 5-2, the total LCC for

Basehne/Envirocare 1s $537,022,000

513 Option 2A (RCRA Lined Ponds for Temporary Storage)
The Option 2A cost estimates (see Table 5-3) vanes from the Baseline estimate in the

following major items
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Pond sludge processing costs are lower ($188,529,000 vs $193,823,000) due to
equipment lease costs
Pad operations costs are higher ($79,564,000 vs $76,879,000) because 1t includes

the costs to reline the ponds and escalate from pushing out work scope.

The resultant sub-element of LCC costs are:

° Process sludge $188,529,000
° Water Management $40,510,000
Y Remediation of OU4 soil $87,288,000
° Pad operations $76,564,000
° Technical support $4,622,000
° Project support $23,542,000
. Adding contingency and escalation, the total LCC cost for Option 2A 1s $613,133,000.

514

Option 2B (Tanks near Ponds for Temporary Storage)

The Option 2B estumate (Figure 5-4) vanies from the Baseline estimate 1n the following

major items.

Pond sludge processing costs are lower ($188,520,000 vs $193,823,000) due to
equipment lease costs
Pad operations costs are more ($76,987,000 vs. $76,879,000) because the savings 1n

pad storage (2 less years) 1s offset by the cost of the modular tanks

The following sub-elements of LCC are
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Process sludge $188,520,000

Water Management $40,519,000
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5.1.5

5.1.6

Remediation of OU4 soil $87,288,000

Pad operations and tank construction $76,987,000
Technical support $4,622,000
Project support $23,542,000

Adding contingency and escalation, the total LCC cost for Option 2B 1s $610,260,000

Option 2D (non-RCRA Ponds for Temporary Storage)

Cost elements for this option are 1dentical to those estimated for Option 2A except the

construction cost 1s $600,000 less by omutting the clay hiner (see Table 5-5)

Option 4 (On-site Disposal)

The Option 4 cost estimate (Table 5-6) vanes from the Baseline estimate as follows:

Pond sludge processing costs are lower ($137,881,000 vs $193,823,000) due to the
elimination of design, procurement, and construction of A/B Pond processing
equipment (C Pond equipment will be used), and ehimination of the costs for half
crates and bladders.

Pad operations costs are lower (361,542,000 vs $76,987,000) due to ehmunation of

costs associated with transport and disposal.

The resultant sub-clement of LCC costs are

Process sludge $137,881,000
Water Management $40,519,000
Remediation of OU4 soil $87,288,000
Pad operations $61,542,000
Technical support $4,350,000
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o Project support $23,042,000

Adding contingency and escalation, the total LCC cost for Option 4 1s $515,576,000

5.1.7 Option 4A (Partial On-Site Disposal
The Option 4A cost estimates vary from the Baseline costs 1 the following major 1tems
® Pond sludge processing costs are lower ($101,830,000 vs $193,823,000) due to
ehmination of A/B Pond sludge processing requirements.
° Pad operations costs are lower ($59,769,000 vs. $76,879,000) due to partial
ehmnation of transport and disposal costs.

The resultant sub-element of LCC costs are

o Process sludge $101,830,000
° Water Management $40,519,000
L Remediation of OU4 soil $87,288,000
° Pad operations $59,769,000
L Technical support $3,805,000
° Project support $18,977,000

Adding contingency (15 percent) and escalation, the total LCC cost for Option 4A 15

$455,806,000. See Table 5-7 for the cost distribution by year.

5.1.9 Option 5 (Partial On-Site Disposal)
The Optuion S costs esimate (Table 5-8) varies from the Baseline estimate as follows
] Pond sludge processing costs are lower ($156,130,000 vs $193,823,000) due to
echmination of A/B Pond sludge processing requirements.

° Pad operations costs are lower ($76,230,000 vs $76,879,000) due to partial
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chmination of transport and disposal costs.

The resultant sub-element of LCC costs are.

) Process sludge $156,130,000
° Water Management $40,519,000
° Remediation of OU4 soil $87,288.000
° Pad operations $76,230,000
® Technical support $3,805,000
° Project support $18,977,000

Adding contingency (15 percent) and escalation, the total LCC cost for Option 5 1s
$537,330,000

52  DEVELOPMENT OF MINIMUM AND MAXIMUM COSTS

The LCCs were used mn two ways to develop the cost range (mimmum and maximum)
expected for each option. First, the LCCs were used as input to the PRA model, VERT, which
computed a cost distribution frequency associated with the time duration ranges developed during
the schedule analysis. This cost distribution was examined and the costs associated with the 30
percent and 80 percent frequency selected as reasonable mmimums and maximums.

Since the VERT runs did not analyze costs for water management (since that activity 18
essentially independent of the SPRP and OU4 and those costs are considered to only be ROM)
the mmmum, most hkely,and maximum costs from the VERT runs (30%, 50%, 80%) were used
to establish proportions which were then multiphed by the LCC for the system to estimate the
associated mmmum and maximum cost. For example, for Option 4A the 30/50 percent
proportion from the VERT cost run 1s 099 and the 80/50 proportion 1s 1 01. Thus, the VERT-

based mmmum and maximum cost for that option (LCC=$376M) would be approximately $372M
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and $380M.

Adjustment to these costs were made, if necessary, to account for possible schedule delays
or advancements that could not be integrated into the VERT models 1n the time available This
included such events as the failure to complete the SO testing and approval 1n time to complete
processing the same year (which would cause a schedule shippage of 8 months to a year for either
C Pond or A/B Pond processing and of 16 months to 2 years if it happened to both) Another
event that was factored into the mmmum/maximum cost adjustments was changes 1n the
availability for the disposal sites. For example, if the NTS site opening 1s delayed a year, this adds
approximately $23M 1n costs to each option. Conversely, if NTS opens sooner, comparabie
savings would be realized. Simlarly, the possible cost savings of completing the EIS and RCRA
Part B permut needed to estabhsh a RCRA landfill on site sooner was factored into the estimation
of mimimum costs for some options

The data available within the time frame for this task hmuted the completion of cost
analysis using VERT to the Baseline case and Options 2A, 2D, 4, and 4A for this report. The
remamning options are presently being analyzed.

The mmmum and maximum costs for each option and the associated worst case schedule

are presented m Table 5-10.
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6.0  Probabilistic Risk Analysis

Probabibistic Risk Analysis (PRA) provides a sophisticated tool to manipulate and analyze
complex information containing uncertainties The first step m any PRA 15 to build a model.
This model should include consideration of all options for achieving a goal or a mulestone and all
activities associated with each option. Consideration should be given to the cost and time
variables associated with each of the vanious activities. The uncertainties 1n these vanables 1s
taken mnto account by selecting a probability distribution around the mean time and cost for a
particular activity Each activity 1s linked to other activities by use of logic chains. All activities
are mtiated from an mnput node and terminate at an output node as illustrated below-

actvaty 1

N1 N2

nell
where N1 s the mput node and N2 the output node for acivity 1 Contingencies can be
accounted for by a separate activity path between the same nodes N1 and N2 as shown below
activity 1

N1 N2

actwvity 2 actvity 3

N3

where activity 2 and actvity 3 represent contingent activities that may be required to reach the
same goal or node N2.

After the logic chain or model 1s constructed completed with time, time distribution, cost, and cost
distribution, expeniments are conducted using random numbers and Monte Carlo techmques to
test out the consequences of vanous aspects of the model for each option. During this process

the analyst gains msights concerming key aspect of the model that are needed mn refining the
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model. After the model has been tested and refined, then the consequences predicted by the
model are analyzed and used to compare with the consequences predicted by the models used for

the other options under consideration.

61  VERT

The analysis of the baseline processing of the Solar Pond sludge using PRA techniques
has been performed using the software Venture Evaluation Review Techmique (VERT) This
software has been widely used for the past 20 years for PRA application and 1s available from the
US Army Logistics Management Center, Ft. Lee, VA. This code can be used to process a
complicated logic chain with many simultaneous activities and contingencies. The output of this

code provides probability distribution estimates of time and cost associated with major goals.

6.2 BASELINE PROCESSING

The Baseline Processing Logic Chain shown 1n Figure B-4 was used as the basis for the
PRA model. Ths logic chain show the expected time for each activity Cost estimates for each
of these activities were based on detailed cost breakdown information dated March 1, 1993 as
supphed by EG&G Rocky Flats, Inc. In the following discussion the VERT PRA model will be
described, the mnput assumptions documented or justified, and the prediction of VERT discussed.

62.1 VERT MODEL

The Logic Chan shown 1n Figure B-4 was used as the basis of the VERT model. This
logic chain was broken nto three parts C Pond, A/B Pond, and Remm 1n the actual VERT
model 1n order to simphfy the analysis. The output results of C pond were used as mput to the
A/B Pond model and the output from A/B Pond used as input to the Remix model. In addition,
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the cost for HNUS Project Management, Pad Operations, Technical Support, and Program
Management that were not clearly associated with a particular activity were lumped together as a

single activity with a duration extending for the entire time projected for baseline processing.

62.2. Documentation of VERT Input

Considerable judgement 1s required 1n establishing the time and cost vanables for the
model described above. As indicated, the expected time for each activity was obtained the Logic
Chamn diagram shown 1n Figure B-4 The probability distribution around this expected time
required the selection of a mmmum and maximum time as well for completing each activity.
These selections were made on the basis of consultation with expenenced Rocky Flats personnel
and judgement by ICF KE personnel responsible for making these estimates. These estimates are
documented on VERT Input Forms and VERT nput data presented in Appendix C, and the
VERT output presented in Appendix D These estimates can be seen on the DTIME hne m the
VERT output echo of the input data (generally found on page 2 of the output) as the last three
numbers. The first of these numbers 1s the mmmum time estimated to complete the actvty, the
second 1s the maximum time, and the last 1s the expected tune to complete the actvity.

The cost 1n umits of thousands of dollars/month for each actvity 1s also given n the VERT
output on the RCOST hne 1 the form:

Ct)=At+K

where A and K are constants and t 1s ime 1n months. The constant A 1s represented on the
RCOST hne as SK. If no number appears after SK then the constant A 1s zero The constant K
1s zero 1 most cases. The cost values used for mnput were obtaned by summung up all cost for a
particular actvity and dividing by the expected time 1n months required to complete the activity.

For example, the C Pond output indicated an expected time of 18.27 months to complete
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demobilization and a cost of $27,850 thousands of dollars plus an additional cost $26,040
thousands of dollars for storage and disposal. Therefore, C Pond mnput to the A/B Pond portion
of the logic chamn 1s computed as follows

C(t) = ($27,850/18.27)t + $26,040
which yields

C(t) = $1524.36t + $26,040
as shown on the VERT RCOST lne associated with activity A10 (see VERT Run ABPD0302
dated 03-03-93 Cost for other actvities are computed 1n a sumlar manner but are generally
derived by adding up the cost from the detailed cost estimates supphed by EG&G and then
dviding by the expected time to complete the activity Therefore, the cost esumate for most
activities have a value of zero for the constant K.

The node assignments are also isted 1n the VERT output on the line preceding the
DTIME line. The nodes are generally assigned in order: NO1, N02,.., N25, .. The mput node 18
the first node hsted and the output node 1s the second node hsted.

The node designations as Imtial, All, And, Terminating, and Monte Carlo can be seen by
mspecting the node hnes which follow the activity lines. These designations are as follows:

¢ 11n the 1st column ndicates an Imtial node

¢ 2 m the 1st column mdicates an All node

¢ 1 the 2nd column indicates a terminating node

2 1n the 2nd column indicates an And node

3 1n the 2nd column indicates a Monte Carlo node.

6.2.2.1 VERT RESULT OF BASELINE PROCESSING

As indicated above the Baseline Processing option as illustrated by Figure B-4, was divided
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into three smaller models: C Pond, A/B Pond, and Remix. The C Pond model included the cost
assoctated with C Pond which were estimated to total $37,186k 1n the detailed price esumates
supplied by EG&G plus $25,146k for specific C Pond Pad Operation Cost for a total of $62,332k.
The A/B Pond model included the $29,840k estimated specifically for A/B Pond plus specific pad
operation cost for A/B Pond of $6,213k and in addition included the $62,332k cost from C Pond
as an wmput for a total of $98,385k. The Remix model inciuded the $82,689k specifically
carmarked for Remix plus $11,804k for pad operations specifically earmarked for Remix plus the
$98,385k from the A/B Pond model as an mput for a total of $192,878k. A second Remix model

was used which also included the following additional cost

* HNUS Project Management = $ 23,714 thousands
* Non-specific Pad Operation Cost = $6508 "
* Technical Support $ 1911 °
¢ Program Management = $16191 °

Total $106901 "

Therefore, this second Remix model uses a total of $299,779k of estimated cost. Ths
model which represents the total composite model excludes only Water Management and

Assessment & Remediation cost which total $117,599k.

6.222 RESULTS OF C POND MODEL (VERT Run CPD0302)
This model predicts the following.
¢ Prepare for Hot Test:
Time = 9.22 months with std. error of 0.56 months.
Cost = 11 43 muilion with std error of 1.15 mulhion.

¢ Complete C Pond Treatment



Time = 14 10 months with std. error of 0.96 months.

Cost = 24 89 million with std. error of 2.41 milhon.
* Storage & Disposal

Time = 59 84 months with std. error of 2.40 months.

Cost = 50.93 million with std. error of 1.91 million.
* Demobilization

Time = 18.27 months with std. error of 0 95 months.

Cost = 27.85 million with std. error of 1.99 milhon.

It should be noted that the model schedules 16.5 months from project imtiation to the
completion of demobilization. The VERT model predicts this will take 18.27 months with less
than a 10% chance of completion 1n the 16.5 months scheduled. The cost for C Pond activities
from the cost breakdown estimates listed above 15 $62.332M. This model predicts a cost of
$24 89M for all activities through completion of C Pond Treatment, a storage & disposal cost of
$26.04M, and a demobihzation cost of $2.96M for a total of $53.89M with a std. error of about $2
mulhion. This 1s $8.44M less than the cost estimate provided by EG&G.

The C Pond results serve as an input to the A/B Pond Model. This input 1s computed

below:
C(t) = ($27 85/18.27 million/month)t + $26.04 mulhon
C(t) = ($1,524.36 thousand/month)t + $26,040 thousand
6.2.23 Results of A/B Pond Model (VERT Run ABPD0302)
This model predicts the following

* Prepare for Hot Test
Time = 23.83 months with std. error of 1 08 months.
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. Cost = 65.53 million with std. error of 1 17 milhon.
* Complete Treatment of Waste
Time = 28.50 months with std. error of 1.25 months.
Cost = 79 77 milhon with std. error of 2.51 mihon.
* Storage & Disposal
Time = 41 18 months with std. error of 1.53 months

Cost = 86.41 million with std. error of 2.43 million.

* Demobihization
Time = 33.71 months wath std. error of 1.26 months.
Cost = 85.00 milhon with std. error of 2.56 milhon.
It should be noted that the model schedules 30.0 months from project itiation to the
completion of demobihization of A/B Pond equipment. The VERT model predicts this will take
. 33 71 months and less than a 1% chance of completion 1n the 30 months scheduled. The cost for
A/B Pond activities from the cost breakdown estimates histed above 1s $98.385M. This model
predicts a cost of $79 77M for all activities through completion of A/B Pond Waste Treatment, a
storage and disposal cost of $6.64M, and a demobihization cost of $5.23M for a total of $91 64M.
The difference between the detailed cost estimate and the VERT prediction 1s $6.75M. Agan,

this output 1s used to provide mput to the Remix model. The computation of this mnput 1s given

below
C(t) = ($85,000/19.5 thousands/month)t + $6,640 thousands
C(t) = ($4,358.97 thousands/month)t + $6,640 thousands
6224 Results of Remx Process Model (VERT Run RMIX0303)

This model predicts the following:
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Prepare for Hot Test
Time = 32.20 months with std. error of 1 09 months

Cost = 137 73 million with std. error of 2.00 mihon.

Complete Treatment of Saltcrete
Time = 42.87 months with std. error of 1.28 months

Cost = 178.97 million with std. error of 3.61 mihion.

¢ Daisposal
Time = 49 82 months with std. error of 1.47 months.
Cost = 190.32 milhon with std. error of 3.77 million.
* Demobilization

Time = 49.82 months with std. error of 1.47 months.
Cost = 181.73 milion with std. error of 3.54 mihon.

It should be noted that the model schedules a four month time lag between the
demobihization of A/B Pond equipment to the start up of the Remix Process. In addition, the
schedule projects 46 months from the start of Remix Process to the completion of demobilization.
The VERT model predicts this will take 49 82 months. The cost for Remix Process activities
from the cost breakdown estimates listed above 1s $192.878M. This model predicts a cost of
178.97M for all actvmities through completion of Remix Process treatment of Saltcrete, a disposal
cost of 11.35M, and a demobihization cost of 2.76M for a total of 193 08M. The difference

between the detailed cost estimate and the VERT prediction 1s only 0.202M.

6.2.25 Resuits of Remix Process Composite Model (VERT Run RMIX0304)
The total ime between the imtiation of C Pond activities through to the demobilization of

Remmx Process 1s predicted by VERT to require 83.5 months with a mmmum time of 79 4 months
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with a 10% probability and maximum time of 86 4 months with a 90% probabiity The expected
time 1s used in the composite model to determine the monthly cost for the HNUS Project
Management, the Non-specific Pad Operation Cost, Techmical Support Cost, and Program
Management. These cost as totaled above amount to $106 901M. The Cost/month, C(t) 1s
computed below as:
C(t) = ($106,901/83.5 thousands/month)t
C(t) = ($1280.25 thousands/month)t
The Remix Process Composite Model uses this cost for an additional activity that requires
and expected time of 83.5 months, a mmmum time of 79 4 months and a maximum time of 86.4
months Except for an additional start node and this additional actvity, this model 1s 1dentical to
the Remx Process Model.
This model predicts the following
* Prepare for Hot Test:
Time = 32.43 months with std. error of 1.30 months.

Cost = 138.09 milhon with std. error of 2.32 mihon.

Complete Remx Process Treatment of Saltcrete:
Time = 42.69 months with std. error of 1.25 months.

Cost = 178.50 million with std. error of 2.83 million

Remx Process Disposal
Time = 49 82 months with std. error of 1 45 months.
Cost = 190.25 million with std. error of 3 72 milhon.

Remx Process Demobihization
Time = 8§3.10 months with std. error of 1.44 milhion.

Cost = 288.15 mullion with std. error of 4.00 milhion.
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It should be noted that the model schedules 80 months from the imtiation of C Pond
activities through to the completion of demobilization for the Remix Process. The VERT
COMPOSITE model predicts this will take 83 1 months. The cost for the entire baseline project
based on the detailed cost estimates as indicated above 1s $299,779 Thus cost figure excludes only

Water Management and Assessment and Remediation cost. The VERT composite model predicts

this cost to be $178.5 M for all activities through to the completion of the Remix Process
treatment of Saltcrete, a disposal cost of 11 75M, a demobilization cost of 2.76M taken from the
first Remux Process model results, and a cost for the HNUS, Pad Ops, Tech Support, and
Program Management of $106.89M for a total of $299 9M. The difference between the detailed

cost esimate and the VERT prediction 1s only 0 121M.

623 CONCLUSIONS
The VERT models described above indicated that the baseline process will require a ime
duration ranging from 79 4 months to about 86 4 months and a cost ranging from about 285M to
315M. These models can easily be modified to account for contingencies and more precise

algonthms for time and cost for the vanous activities.

63 OPTION 2A

The Option 2A Process has been analyzed using the PRA software Venture Evaluation
Review Techmque (VERT). This analysis includes projected times and cost. In the following
discussion the VERT model will be descnibed, the input assumtions documented or justified, and
the prediction of VERT discussed.
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. 63.1 VERT MODEL

The VERT model was adapted from the projected actvity Logic Diagram (Figure B-6,
located 1n Appendix B). VERT may be used to model all projected activities shown 1n the
diagram, however, since only time, cost, and probabilities were available for the main hine project
activities, the model was restricted to cover only the available information. The VERT model
makes use of a mmimum, an expected, and a maximum time (in months) for each activitty Costs
for each activity were divided equally between the number of expected months for that particular

actvity This information 1s presented in the VERT nput documentation (found 1n Appendx C)

and the VERT runs (located in Appendx D)

The VERT model begins with an imtial start node, NO1, with 21 separate arcs emanating
from the node. A lag time, associated with 17 of these mmtial actvmties (NEPA Documentation,
procurement, personnel traning, equipment integration, procedures and documents, designs, and

. readiness reviews), was selected for modeling so as not to cause a project delay The specific lag

times assumed for the 17 arcs emanating from the imtial start node are listed below:

(A01) Time to start of Erection Personnel Training
(A07) Time to start of Procurement (C Pond)

(A09) Time to DOE Warvers

(Al1) Time to start of Operations Personnel Training
(A14) Time to start of Procedures and Documents (C)
(A16) Time to DOE Approval for Hot Test (C Pond)
(A25) Time to start of Readiness Checkout

(A40) Time to start of Procedures and Documents (A/B)
(A42) Time to start of Operations Readiness (A/B Pond)
(A30) Time to start of Designs (A/B Pond)
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(A36) Time to start of Procurement (A/B Pond) 49 0 months

(A38) Time to start of Chlonnation (A/B Pond) 65.0 months
(AS51) Time to start of Treatabihty Studies (Remix) 43.0 months
(AS7) Time to start of Procurement (Remix) 56.0 months
(A63) Time to Operations Readiness (Remix) 85.0 months
(A59) Time to start of Procedures and Documents (R) 67 0 months
(A61) Time to start of Traimng Operations Personnel 87 0 months

The VERT model uses 79 different arcs, labeled A01 through A79, and 57 different
nodes, labeled N0O1 through N57 Many of the arcs are labeled by the activity name associated
with the arc, such as Cold Test (C Pond) for A04 and Erection Stage 1 (A/B Pond) for A32. If
the actvity associate with the arc has a probability of less than 1.0 of being completed, that
probabuhty 1s also included 1n the mput (for example, DOE Approval for Hot Test (A/B Pond)
was judged to have a 0.95 percen chance of completion at A35). The terminal nodes (N0O7, N22,
N3S5, N36, N48, N52, N56, N57, and N58) are indicated 1n the VERT run by a T. VERT average
output mformation 1s mdicated for these nodes. For example, N58 requires an average of 71.06

months and a cost of 57,299,320 dollars.

632 DOCUMENTATION OF VERT INPUT

Considerable judgement 1s required 1n establishing the time and cost vanables for the
model described above. As indicated, the lag time for arcs histed above were selected so that the
time would not impact the project schedule. The time for ail other activities were selected
through consultation with EG&G personnel and documented on VERT Input Forms (Appendix
C) by the ICF KE person responsible for assessing the activity

The cost for lag ime arcs and terminal arcs (A28, A44, A45, A50, A67, A71, A75 and
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A76) are assumed to be zero The cost for all other arcs was obtained from the Option 2A
Schedule Actmity Costs, dated March 1, 1993 The costs isted 1n the document were correlated
with the arc activities and divided by the expected time for a particular activity For example, the
cost of Procurement (C Pond), which 1s A0S, 1s hsted at 1905 thousands of dollars. The expected
time of this activity 1s 2 months. Therefore, the cost for this activity 1s:

C(t) = 1905/2 = 952.5/month n thousands of dollars.
Mathematical formulas for costs were developed in a similar manner for the remaining activities
(excluding lag times and termunal arcs) Purchase of equipment which represents a one time cost
15 1ncluded 1n the VERT math formulas as a constant. The cost of leased equipment 1s added to
all actmties taking place while the equipment 1s being leased. The cost of HNUS Project
Management, EG&G Program Management, Pad Storage and Technical Support were distributed

over the C pond, A/B pond and Remx activities.

64 OPTION 2D

The Option 2D Process has been analyzed using the PRA software Venture Evaluation
Review Techmique (VERT) Thus analysis mcludes projected times and cost. In the following
discussion the VERT model will be described, the mput assumtions documented or justified, and

the prediction of VERT discussed.

64.1 VERT MODEL

The VERT model was adapted from the projected activity Logic Diagram (Figure B-8,
located in Appendix B). VERT may be used to model all projected activities shown 1n the
diagram, however, since only time, cost, and probabilities were available for the main hne project
activities, the model was restricted to cover only the available information. The VERT model
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. makes use of a mmmum, an expected, and a maxumum time (1n months) for each activitry. Costs
for each actvity were divided equally between the number of expected months for that particular
activity This information 1s presented 1n the VERT mnput documentation (found 1n Appendix C)
and the VERT runs (located in Appendix D)
The VERT model begins with an imtial start node, NO1, with 21 separate arcs emanating
from the node. A lag time, associated with 17 of these imitial activities (NEPA Documentation,
procurement, personnel training, equipment integration, procedures and documents, designs, and

readiness reviews), was selected for modeling so as not to cause a project delay. The specific lag

times assumed for the 17 arcs emanating from the iitial start node are listed below

(A01) Time to start of Erection Personnel Training 48.5 months
(A07) Time to start of Procurement (C Pond) 48.0 months
(A09) Time to DOE Waivers 50.0 months
. (A11) Time to start of Operations Personnel Training 51.5 months
(A14) Time to start of Procedures and Documents (C) 46 0 months
(A16) Time to DOE Approval for Hot Test (C Pond) 56.0 months
(A25) Time to start of Readiness Checkout 27.5 months
(A40) Time to start of Procedures and Documents (A/B) 62.0 months
(A42) Time to start of Operations Readiness (A/B Pond) 64.0 months
(A30) Time to start of Designs (A/B Pond) 46.0 months
(A36) Time to start of Procurement (A/B Pond) 49.0 months
(A38) Time to start of Chlornation (A/B Pond) 65.0 months
(AS51) Time to start of Treatability Studies (Remix) 43.0 months
(AS7) Time to start of Procurement (Remix) 56.0 months
(A63) Time to Operations Readiness (Remix) 85.0 months
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(AS9) Time to start of Procedures and Documents (R) 67 0 months

(A61) Time to start of Traimng Operations Personnel 87.0 months

The VERT model uses 79 different arcs, labeled A01 through A79, and 57 different
nodes, labeled NO1 through N57 Many of the arcs are labeled by the activity name associated
with the arc, such as Cold Test (C Pond) for A04 and Erection Stage 1 (A/B Pond) for A32. If
the activity associate with the arc has a probability of less than 1 0 of being completed, that
probability 1s aiso included 1n the mput (for example, DOE Approval for Hot Test (A/B Pond)
was judged to have a 0 95 percen chance of completion at A35) The terminal nodes (N07, N22,
N35, N36, N48, N52, N56, N57, and N58) are indicated in the VERT run by a T VERT average
output information 1s indicated for these nodes. For example, N58 requires an average of 71.06

months and a cost of 56,454,120 dollars

642 DOCUMENTATION OF VERT INPUT

Considerable judgement 1s required 1n establishing the time and cost vanables for the
model described above. As indicated, the lag time for arcs histed above were selected so that the
time would not impact the project schedule. The time for all other activities were selected
through consultation with EG&G personnel and documented on VERT Input Forms (Appendx
C) by the ICF KE person responsible for assessing the activity

The cost for lag time arcs and terminal arcs (A28, A44, A4S, A50, A67, A71, A7S and
A76) are assumed to be zero. The cost for all other arcs was obtamned from the Option 2D
Schedule Activity Costs, dated March 1, 1993 The costs listed 1n the document were correlated
with the arc acvities and divided by the expected time for a particular activity For example, the
cost of Procurement (C Pond), which i1s A0S, 1s hsted at 1905 thousands of dollars. The expected

time of this actvity 1s 2 months. Therefore, the cost for this activity 1s:
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C(t) = 1905/2 = 952.5/month 1n thousands of dollars.
Mathematical formulas for costs were developed 1n a sumilar manner for the remaming activities
(excluding lag times and terminal arcs) Purchase of equpment which represents a one time cost
1s included 1n the VERT math formulas as a constant. The cost of leased equipment 1s added to
all actmities taking place while the equipment 1s being leased. The cost of HNUS Project
Management, EG&G Program Management, Pad Storage and Technical Support were distributed

over the C pond, A/B pond and Remix activities.
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Rocky Flats Solar Ponds
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INPUT DATA FORM
® for
VERT BASED OPTIONS ANALYSIS -
SOLAR POND REMEDIATION PROJECT =
ROCKY FLATS PLANT

i,

Qosion Title. J///méfz?{ Dudgrete
Activity (NODE),
Planned Schedule, Start Date/End Date V‘//ﬁ {— //4/ %S Duration (Mo) %—

Is this a reasonable schedule? If not, what 1s a reasonable schedule Starc M

End Duration
Current Status, Started on {L/ / é’z Date,____— % Completed
Not started, Forecast to start on Date
BMMMU $ 3110/5 (Approved or Estimated)

. BSounds + ZDK %: - ZDK b4

UThe budget/estimate to meet the planned schedule

Proba of Co

/75 % probability of compietion within the plammed time duration.

K % Probability of completion by the scheduled end date

7§ X Probability of completion within budget/estimate

Max and Ming
What the estimated least (duration) required to complete this activity-
F> Months Z % Probability of success

What is the "Worst Case Estimate” of -time (duration) required to complete this
activicty

Months @ W % Probability of completing with Zn t time.
Information provided by- - %W W Date.

"% (Name) U

. Bcémfﬁ/fé‘}é (Signature)

-t ———— - ——




INPUT DATA FORM
o for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

yYay
Option Title. / sz//\ﬂ B
— - ¢ - ’l o - _
Activity (NODE). //l/'/Q’/ . 4#:[- /7 ,/ //’,”,’/’L
Planned Schedule, Start Dates/End Date Duration (Mo)

T
Is thas aWchedulw I1f not, «nat 1s a reasonable schedule Start

End Duration
Current Status, ________ Started on Date, % Complieted
Not started, Forecast to start on Date
Budgec/Estipaces. . $ (Approved or Estimated)

. Bounds + %, - %

UThe budget/estimate to meet the planned schedule

Probabi of Co! n

QS/ % probability of completion within the planned time duration

P
@ % Probability of completion by the scheduled end date

% Probability-of-completion within budget/estimate

IBD. =2 al/

Max and Ming
What is ﬂ jﬂtimated least times(duration) required to complete this activity
o _sctseided  Months 2078 _ % Probability of success
N What 1s the "Worst Case Estimate® of time (duration) required to complete this
activity
¢ A
gd\__’”_/f"_ﬁ_{(_ Months @ 45 . & v _probability of completing within that tim

T G s

Information provided by %/ //(//(/ ) Date @/ Mi
(Name)? ¥ M/’
. (Sigmture)' o




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

ption Title .
Option Ti 00(’,{?__
Py o P e /‘) 4 o -~
Activity (NODE). ﬁ/’”‘@ — B M /4 L m .DO(
Planned Schedule, Start Date/End Date Duration (Mo)

Is this a reasonable schedule? If not, what 1s a reasonable schedule Start

End Duration
Current Status, Started on Date, % Completed
Not started, Forecast 'to‘ start on Date
Budget/Estimates.™ $ (Approved or Estimated)
Bounds + %, - %

UThe budget/estimate to meet the planned schedule

Probability of Completion.

K % probability of completion within the planned time duration

és— % Probability of completion by the scheduled end date

% Probability of completion within budget/estimate

Max and Mins

Wclzat Zs 237 estimated leas,%gimy (duration) required to complete this activity
4o SEAD Months J+ 9 % Probability of success

What 1s the "Worst Case Estimate" _of time (duration) required to complete this
activity

+ 17 months 2,

Information provided by /Zﬂﬁ/ Date
e)

(Signature)

7
Y, Mﬂﬁ&/(// Months @ ’q{ /a % Probability of completing with17h7 fim




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

Option WM

Activity (NODE), //ﬁaf ey bﬂf/é 4 naz % r/

Planned Schedule, Start Date/End Date Duration (Mo)
Is this @schedule’ If not, «<nat 1s a reasonable schedule Start
End Duration
current Status, ____ Started on Date, % Completed
Not started, Forecast to start on Date
Budgec/Estimates.™ $ (Approved or Estimated)
Bounds +_____ %, . —— %

UThe budget/estimate to meet the planned schedule

P ab 0 t

g % probability of completion within the planned time duration.

Z@ % Probability of completion by the scheduled end date

% Probability of completion within budget/estimate

Max and Mins

t,is, the estimated least time (duration) required to complete this activity
A sl Months __KS % Probability of success

What 1s the "Worst Case Estimate” of time (duration) required to complete this
activity

V7 /w% Months @ 70 % Probability of completing withiyhlc ime
& ment ; /

Information provided by / - {ﬁ Date 2 é/ g

Y7 i

(Signature)

I - R r S




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

Activity (NODE), %@l I J/# -ﬂ'

Planped Schedule, Start Date/End Date Duration (Mo)
Is thisrsa réasonable/schedule7 Tf not, wnat 1s a reasonable scnedule Start
V
End Duration
Current Status, _____ Started on Date, % Completed
Not started, Forecast to start on Date
Budgec/Estimates:™ $ (Approved or Estimated)
Bounds + %, - %

UThe budget/estimate to meet the planned schedule

Probability of Completion,

9 S— % probability of completion within the planned time duration.

; Z X Probability of completion by the scheduled end date

%X Probability of completion within budget/estimace

Max _and Mins

estimaced leut time (duration) required to complete this activity
As <m T Months gs % Probability of success

What is the "Worst Case Estimte_: of time (duration) required to complete this
activicy

+ G mintla

Information provided by % Date
)

(Signature)

Y/, ‘OA’MA Months @ 46 % Probability of completing wi:h7 tin
2)¢fa3

- Pt At o . ————_




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

7
Activity (NODE). '%/h@/ _L Iﬂw /WKL,'ZM/

Planned Scheduje, Start Date/End Date Duration (Mo)

Is this a /fegonable schedule? If not +hat 1s a reasonaple schedule Start,

End Duraction
Current Statug, _________ Started on Date, % Completed
' Not started, Forecast to start on Date
Budget/Estimaces.™ $ (Approved or Estimated)
Bounds +_________ %, - 4

UThe budget/estimate to meet the planned schedule
V2

Probability of Completion.

2~

} Q %X Probability of completion by the scheduled end date

% probability of completion within the planned time duration.

%X Probability of completion within budget/estimate

Max and Mins
What i3 the estimated least t (duration) required to complete this activity
& s QLZM! ___ Months 6 % Probability of success

Vhat is the "Worst Case Estimate” of time (duration) required to complets this
activity

/@ L7 l-/ M’/ Months @ 95 X Probability of completing WW that ti
o145

Information provided by- ?J( Date.
) <

(Signature)




INPUT DATA FORM
® for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

dstion Title s
setiney oony. Py T oy T
Planned Schedule, Start Date/End Date Duration (Mo)
Is this M\Medule" If not +hat i1s a reasonable schedule Start
—
End Duracion
Current Statug; ____ Started on Date, % Completed
Not started, Forecast to start omn Date
Budget/Estipates. ™ $ (Approved or Estimated)
. Bounds +_________ %, - X

UThe budget/estimate to meet the plamned schedule
Probabyility of Compietion,

; 0 % probability of completion within the planned time duration.

g

% Probability of completion by the scheduled end date

X Probability of completion within budget/estimace

Max and Mins
i ?n estimated least time (duration) required to complete this activity
o2 50W Months jg X Probability of success
- 7+ Runtto -
What is the "Worst Case Estimate® of time (duration) required to complete this
activity
% 50'{”/5”’{’ d/ Months @

“+ 12 mmMa—

% Probability of compieting wichajhn ti
Information provided by- -7 Date 4[ 4

é 2& Z(NMY
. (Signacure)




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

oosion Tize, 2y ZAZB L 4
sctiviey oppy.  LDCRA *fMJ6€ ey A %ﬁ,; >

Planned Schedule., Start Date/End Date___ —-h Muie Duration (Mo) /, 5;/2 S__

P
Is this a/reasonable schedule? If not, ~nat 1s a reasonable schedule Start

/

End Juration
Current Statys, _____ Started on Date, % Completed
Not started, Forecast to start on Date

Budgec/Estimaces.™ $ l@’( (Approved or Estimated)
Bounds +_______ %, . — %

UThe budget/estimate to meet the planned schedule

Probability of Completion. Lo we #,M //ﬂr/(mnuvﬁ
J DO s et
% probability of completion within the planned time duratiom.

/ OD % Probability of compietion by the scheduled end date

/10 0 % Probability of completion within budget/estimate
Max and Mins

What is the estimated least time (duration) required to complete this activity !
Months 50 % Probability of success

What is the "Worst Case Estimate® of time (duration) required to complets this
activity

_L/QLLS__ Months @ / OD Z Probability of completing within Zr. t
|

Information provided by- Z Bf U nl nea—~ Date
(Name)

.Q r)«c/ /7491\'1' é’brag(

) = Molma ma’s
/(ZFJ,C f‘_/’/’U Zw& ‘rLar\K Stovact,
(3) - dvuw sbrase v clry <lul’2<

(Signa¢tre) '




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

Option Title. pﬁ%ﬁ/\/ 4/

Activity (NODE), /2(/?/4 ’%f”/?ﬂ//‘/‘éﬂé - //771/,”/4//

Planned Schedule Start Date/End Date

— Duration (Mo) @ZM

Is this a reasonable schedule? If not what 1s a reasonable schedule Start

End - Duration
Current Status, Started on - Date, % Completed
ﬁ>LNot: started, Forecast to start on — Date
Budget/Estimates U $ — (Approved or Estimated)
Bounds + - %, - - %

UThe budget/estimate to meet the planned schedule

Probabi of C
9,

i Z % Probability of completion by the scheduled end date

% probability of completion within the planned time duration

6‘0 % Probability of completion within budget/estimate
Max and Mins

Wh%t s the estimated least time (duration) required to complete this activity
s JZ/J’Q Months 25 % Probability of success

What 1s the "Worst Case Estimate" of time (duration) required to complete this
activity

g arRSs Months @
Information provided by / %
4 =d

% Probability of completing within ?-t time.

Date

(Name) v

(Signature)

ﬁ/f "7/////@/0

PO




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

Option Title. /2// o _,
oo com.PCRA DeanBne o/ Apopetr — FD3T
Planned Schedule, Start Date/End Date :1‘7::11@42: “4 Duration (Mo) ﬁwm W
is this a 'reaso;lable scpedule? If not shat 1s a reasonable schedule Start

End Duration
Current Statug, ____ Started on Date,___ % Completed

__LNO!: started, Forecast to start on |~ 6 mntle Date

Budger/Estimates. .t $ /00 K_ (Approved or Estimated)
Bounds + %, - %

UThe budget/estimate to meet the plammed schedule

Exobability of Completion,
&0

/ 00 % Probability of completion by the scheduled end date

X probability of completion within the piamned time duraction.

/ Q () X Probability of completion within budget/estimate
Max and Mins

What is the estimated least time (duration) required to complete this activity
Months D % Probability of success

What is the "Worst Case Estimate” of time (duration) required to complets this
activity

Z; Months @ ZD(Z 4 Probability of completing wi%hﬂ: ti

Information provided by %/ / / %f/ Un m?A’ Date

Bz /M"‘"

MWVL

-~ re om .- - —— — - - @ Hite e o




INPUT TO DISPOSAL NODE
( { -~
Ootion No ;24 < ritle ! /4755'3/ - //))40/,) /7/6 /,)

Disposas Site ( WD

J977

Probability of Beginning of Disposal by

Regardless of th.e,%:. osai option, the probability of being able to begin
disposal by 1s dependent on four variables

1 Probability of delisting of waste stream being approved __Z SA %
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probabilitv for variables 2 3 and 4 axe established for two cases:
wastes delisted, wastes not delisted

2 Probability of site being aygjlable (operating permits approved,
capacity availability) %

3 Probability of Rocky Flats application being approved _ZO__,X.

4 Probability of Waste Acceptance Criteria (WAC) not changing Eﬁ_%.
(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be two data sheets perx

disposal option‘ One for the waste delisted case and one for the waste not
delisted case

Prepared by: //L//ﬁ /Lwé W/tD, %/M Date. %/ 53

/(/7 i et A %ﬁ%/ﬁ’“’é,} /WL/“(YJZM

ﬂ/@/m,é@/rg ,!114/574 ‘ [my ’4/075 ﬂm{a 2t/ ///ﬂ/@
Sk z’%" ,' §ag/w4rzfnc/ V4 M

POD/05397-002~00/02/02/93

-~ et
. ————— . o — e v ——— _ ——— %




{

INPUT TO DISPOSAL NODE / -~ , .y
-~ A v, ] - e 8 / Ié‘ /d
Option No | /1 F;C.D, ~ mitle /< el /_76—7' - /
/
Disposal Site f”?‘?é@d
X724

Probabilitv of Beginning of Disposal by :

Regardless of the disppsai ootion, the probability of being able to begin
disposal by 4 1s dependent on four variables

7
1 Probability of delisting of waste stream being approved O 3
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probability for variables 2 3 and 4 are established for two cases:
wastes delistea wastes not celisted

2 Probability of site being av?lable (operating permits approved,
capacity availability) Z %

3 Probability of Rocky Flats application being approved __ﬂ__z.

4 Probability of Waste Acceptance Criteria (WAC) not changing _ﬁ_z.
(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be two data sheets per
disposal option. One for the waste delistea case and one for the wasts not
delisted case

Prepared by-:M@AWZO W/ Cﬂ 5544«//:9'1 Date: Z/ A / fi

%Wﬂf’a‘ Vo > Lnsich A ha , me/ﬁ) Nre.
4 Snm// W/ﬂ?/ﬂ’ 67‘9140 g///(( h g{,,/.

POD/05397-002-00/02/02/93




INPUT TO DISPOSAL NODE

Ootion No/¢ éz& 2,‘ Title J’K —“\‘/Icf”ﬁ) "&,6;/7

Disposal Site

Probabilitv of Beginning of Disposal by /g?q

Regardless of the dispgsai option, the probability of being able to bagin
disposal by au 1s dependent on four variables-

%
1 Probability of delisting of waste stream being approved «I &
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availabilitvy of other sites 1s case by case

Probability for variables 2 3, and 4 are established for two cases:
7astes delisted, wastes not delisted

2 Probability of site beang a}ﬁable (operating permits approved,
capaclty availability) 4

3 Probability of Rocky Flats application being approved _ZQ__:.

4 Probability of Waste Acceptance Criteria (WAC) not changing _ﬁ_z.

(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be twp data sheets per

disposal option: One for the waste delisted case and one for the wasts not
delisted case.

Prepared by':ﬂﬂé/aq% w/ / 4”0!//0';?_ Date- 9/ s / 73

POD/05397-002-00/02/02/93

B e
——— ————— e ~ - -



INPUT TO DISPOSAL NODE

Ootion No —/LZAW B,ﬁ/» D; Z T.tle /’/; ; /D/Q'ﬂ(')SLﬂ / /0 9(/
v T=

=

Disposal Site

Py

Probabilitv of Beginning orf Disposal by

Regaraless of theéusgyax option, the probability of being able to begin
disposal by 144 .S dependent on four variables

1 Probability of delisting of waste stream being approved @ %
(Approval by the date wastes are ready to be shipped)

I1f the delisting petition 1s approved by the proposed date them the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availabilitv of other sites 1s case by case

Probabilitv for variables 2 2, and 4 are established for two cases:
Jastes delistea wastes not celistea

2 Probability of site being available (operating permits approved,
capacity availability) ;éf Z b4
3 Probability of Rocky Flats application being approved ___(_Q__,z.

4 Probability of Waste Acceptance Criteria (WAC) not changing _le.

(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be two data sheets per
disposal option. One for the waste delisted case and one for the waste not
delisted case.

N M/ it Y2 il e 4 4/r2

~ /
Mo it saers 3 o owy uahl s Mpnrine
no hat 74’ L’v[-[a#fﬂg, _

POD/035397-002-00/02/02/93

——le . B
—————— - - ¢ - S aeea - -




INPUT TO DISPOSAL NODE

f oy e ';7/:’ — /l
Ootion No r - ~Z Title ) Rl v — var

N

Disposal Site

] ¢’
Probability of Beginning of Disposal by + 442

Regardless of the disposal option, the probability of being able to begin
disposal by 1s dependent on four variables

1 Probability of delisting of waste stream being approved %
(Approval by the date wastes are ready to be shipped)

1f the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probability for variables 2 3, and 4 are established for two cases.
wastes delisted, wastes not delisted

2 Probability of site being availlable (operating permits approved,
capacity availability) %

3 Probability of Rocky Flats application being approved x

4 Probability of Waste Acceptance Criteria (WAC) not changing X.
(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be two data sheets per
disposal option One for the waste delisted case and one for the waste not
delisted case

Prepared by- /ﬁfﬁ / / ) 4?«//& Date %Zé
/g/ao/%— 77z/ 2 ﬁ/ﬂ/ (//c /AXM Wé
My 7/ %/4 éj/f//{

POD/05397-002-00/02/02/93

- ——ee — ——-




INPUT TO DISPOSAL NODE

Option No..Z‘ 2& 5; /‘: ez Title.. %/’//ﬁd & 5/6 - /4?7

7 p
Disvosal Site %W/PJ/M

Probability of Beginning of Disposal by /4¢7

Regardless of the a;;posa:. ootion, the probability of being anle to begin
disposal by /1 1s dependent on four variables.

A
1 Probability of delisting of waste stream being approved »r.g’ b4
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probability for wvariables 2, 3, and 4 are established for two cases:
wagtes delisted, ~astes not delisted

2 Probability of site being aﬁﬁable (operating permits approved,
capacity availability) 4
3 Probability of Rocky Flats application being approved _ﬁLz.

4 Probability of Waste Acceptance Criteria (WAC) not changing iz.
(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be twg data sheets per-
disposal option One for the waste delisted case and one for the waste not
delisted case.

Prepared by-vﬂ%ﬂ % lu/ / Z,ﬂq//;t Date: %/7 Z-

POD/05397~002-00/02/02/93

- ————
e ——— - voo— - -




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

option Title. A1/ but 6

activiey (NOpEY, D1 spisae  Commercens Syps
Planned Schedule., Start Date/End Date /jL7"" Duration (Mo) ’(//'a

Is this a reasonable schedule? If not, w<hat 1s a reasonable schedule Start &/7~f -

End Duration
Current Status, _________ Started on Date, % Completed
Not started, Forecast to start on Date
Budget/Estimates.™ $ (Approved or Estimated)
Bounds +______ X, - %

UThe budget/estimate to meet the planned schedule
s N

Probability of Gempletyom,
oz STARTIM B
% probability of completren wrthin the planned time du*a-a-ion((o/ﬂy

IS OANS
70 % Probability of completion by tﬁe‘ scheduled .ene date C&/ﬂ’ )

X Probability of completion within budget/estimate

Max and Ming
@7ﬂtlﬁr S/A T oF
What is the estimated least—time (durasien)-required—te—complete this activity
uﬂ'f‘f Horrehs™ 20 %X Probability of success

—  SsSmnr onTx  fonr
What is the "Worst Case Estimate" of -time—(duretien)—required—to—complete this

activity
TARTING
/ ”,/ 76 Menthsg __70 % Probability of completing within that- time.
Information provided by Dyws e 7 Date }/ 16/% 3

(Name)

(Signature)



INPUT TO DISPOSAL NODE

Option No _ Ate 7aT & Title PDISPOSAL  — pT]  Deets 2D
Disposal Site Co trmencine - ErIRe CALE

Probability of Beginning of Disposal by éi/4'5ﬁ

Regardless of the disposal option, the probability of being able to begin
disposal by 9?’?5" 1s dependent on four variables

1 Probability of delisting of waste stream being approved ____ /O %

(Approval by the date wastes are ready to be shipped)

If the delisting petition is approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probability for variables 2, 3, and 4 are established for two cases
wastes delisted, (Wastes not delisted )

2 Probability of site being available (operating permits approved,
capacity availability) 70 %

3 Probability of Rocky Flats application being approved __9_0___ 4

4 Probability of Waste Acceptance Criteria (WAC) not changing _ZQ__ X.
(1f the WAC changes then the probability of an available site 1is
reduced)

Thus, for any chosen disposal date there will be two data sheets per

disposal option One for the waste delisted case and one for the waste not
delisted case

Prepared by @Lﬂ@"’_' Date __2, / 4 6'/ g3

POD/05397-002-00/02/02/93




INPUT TO DISPOSAL NODE Ve

e Ve /
' Option No j/%: g/é.//)[ Title '//’77 v /ECVI‘ [ ars }ﬁﬁL——
Disposai Site N ying ﬁé
Probability of Beginning of Disposal by /@7‘/

Regardless of the cuszosal option, the probability of being able to begin
disposal by /9 42/ s dependent on four variables

%
1 Probability of delisting of waste stream being approved 0 %
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then thse
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

Probability for variables 2 3, and &4 are established for two cases:
Jastes delisted, wastes not aelisted

2 Probability of site being avajlable (operating permits approved,
capacity availability) éZQ %.

3 Probability of Rocky Flats application being approved __ﬂ_z:

4 Probability of Waste Acceptance Criteria (WAG) not changing __C_?_Q__Z.
(If the WAC changes then the probability of an available site is
. reduced)

Thus, for any chosen disposal date there will be two data sheets per
disposal option One for the waste delisted case and one for the wasts not
delisted case.

Y/ R YW S /).

/L/”xy o Hy osle i /7,,,”@

- Licaen Hogs — ‘/!'\A&/-/“”"/jé?% /.
%/P:;«a// Joos %Mj/ M% g;‘z"" mfjg et ol

: Clwder . Aitonea Ot wpe 5
o U(;7[9 m\_é/ji/d/&év ’PM 237@%1%/7!!@&/‘&0 Fnnaol st

POD/05397-002~00/02/02/93
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INPUT TO DISPOSAL NODE
Option No Al but Title Jl;y&ﬁ/‘}’ﬁ - /)E'Z/f/)‘_o

Disposal Site LN 2 cales

Probability of Beginning of Disposal by g/¢5‘

Regardless of the disposal option, the probability of being able to begin
disposal by g/ 1s dependent on four variables

1 Probability of delisting of waste stream being approved (O ]
(Approval by the date wastes are ready to be shipped)

If the delisting petition 1s approved by the proposed date then the
probability of the NTS disposal site being available goes to 1 0 The effect
of delisting on the availability of other sites 1s case by case

_Probability for variables 2, 3, and 4 are established for two cases
\;iiifés delisted, )wastes not delisted
2

Probability of site being available (operating permits approved,

capacity availability) 72 A
3 Probability of Rocky Flats application being approved ___*O %,
4 Probability of Waste Acceptance Criteria (WAC) not changing __50 __ X.

(If the WAC changes then the probability of an available site is
reduced)

Thus, for any chosen disposal date there will be two data sheets per

disposal option One for the waste delisted case and one for the waste not
delisted case

Prepared by- (f::::%“’4’sah\L____;——' Date 55/0274}3

POD/05397-002-00/02/02/93




BASIS FOR ASSIGNED PROBABILITY
FOR RCRA STORAGE OF PRODUCT

Q Jhat 1s the probabilitv of having sufficient space/facilities available
to store end product

1 For C-Pond by 06/94 iﬂ! %

lre

2 For A/B Pond by 06/95 go heeif Lot .l T Py
iy 1 e~ e Mo e

3 For Remix by 06/96 -1 %

Factors affecting probability

?
1 Space - does waste pile approval free-up more space A/ofA le} ~ moras
so ’f’ﬁ%wﬂ«( 11T boss for (Prretietam ~ ferfe it owm A0V
2 Availability of disposal - 1f wastes can’t be shipped beginning in

late ’'94 will there be storage space for A/B pond and/or remix?
MOT L 1 TPRai B e , R0/ 2/~
3 Does change in disposai requirement 1mpact storage needs
(less/more volume of end product)

4 Will other ongoing plant operations use of space reserved for C-
Pond % crates?

Q What 1s the cost of
1 Achieving RCRA compliance storage by 06/947?

- w/o waste pile approval §
- w/ wastepile approval §

+
2 Costs for providing full RCRA storage for C-Pond te A/B Pond
processed wastes




INPUT DATA FORM
for -
VERT BASED OPTIONS ANALYSIS - =53,

- e comes
P il o —d

SOLAR POND REMEDIATION PROJECT = =

ROCKY FLATS PLANT )

O Poun  Paseure L

Option Title,

Aet1ve - SO TEST ( Z el qEs ,of'/’ﬂm/ocsj

Plapned Schedule, Start Date/End Date /ey - 7 Mo Duration (Mo)

Is this a reasonable schedule? fglg not, what 1s a reasonable schedule. Start

End Duration

Cu t Started on Date, Q %Z Completed
Not started, Forecast to start on Date

Budget/Estipates,™ $ (Approved or Estimated)

Bounds + e - %

UThe budget/estimate to meet the planned schedule

Probab of C
= % probability c;f completion within the planned time duration
,5° % Probability of completion by the scheduled end date
/ §S % Probability of completion within budget/estimate
Max and Mins

WVhat is the estimated least time (duration) required to complete this activity
2. Months ___<" %/ % Probability of success

- What is the "Worst Case Estimate" of-time (duration) required to complete this

accivi&
7 & Months @ 90 % Probability of completing within that time.

Information provided by- =, Ke T Date __(~-27 73

WL Kok

( Stﬁnat:ure)

—— I - —e— - - ——



INPUT DATA FORM
for = e i
VERT BASED OPTIONS ANALYSIS: S&igas

SOLAR POND REMEDIATION PROJECT-
ROCKY FLATS PLANT - — - “”"

e ST T

_ oy T aT IR
ogtion Title, A =B PAesELvr _ ST S
Activity (NODE) S0/ 37 (spervors 4Pl MV‘“‘) -
Planned Schedule, Start Date/End Date 15 - 7/ Is/1 Duration (Mo) -

Is this a reasonable schedule? If not, what is a reasonable schedule Start

End Duration
Current Status, Started on Date, 0 % Completed
Not started, Forecast to start on Date
Budget/Estimates. ™ $ (Approved or Estimated)
Bounds + 2, - b4

UThe budget/estimate to meet the planned schedule

P b of Co

SO X probability of completion within the planned time duration

50 % Probability of completion by the scheduled end date
f.s X Probability of completion within budget/estimate
Max and Mins
What is the estimated least time (duration) required to complete this activity
2 Months __ 4O % Probability of success
What is the "Worst Case Estimate" of -time (duration) required to complete this
activity
é Months @ ? O % Probability of completing within that: timas.
Information provided by" s év'ﬂ-t Date (=27-73
- 5 .

_— e

'C gnature)




INPUT DATA FORM -
® for - ;I{E,’;.
| VERT BASED OPTIONS ANALYSIS _:iiSm

| SOLAR POND REMEDIATION PROJECT: - r:;.-::::%
ROCKY FLATS PLANT T

‘ o HEmi e pascwnvE . T
| Option Title, . -
< -_— - < —
TES Fue LUDES P10V LS . .t e
| Activity (NODE). 20 > ! (I~ &« ) ’
) el [g¢ .
| Planned Schedule., Start Date/End Date__- ' ' /79T puration (Mo)

Is this a reasonable schedule? If not, what is a reasonable schedule Start

End Duration
Cu t Started on Date, D % Complet;d
Not started, Forecast to start on Date
Budget/Estimates.™ $ (Approved or Estimated)

[. Bounds + 1, - 3

UThe budget/estimate to meet the plamned schedule

Proba o o
S o
% probability of completion within the planned time duration.
l S-D % Probability of completion by the scheduled end date
§S X Probability of completion within budget/estimate
Max and Mins

What is the estimated least t/ga (duration) required to complete this activity
3 Months % Probability of success

- What is the "Worst Case Estimate” of-time (duration) required to complete this

activity )
7 Months @ 9 © % Probability of completing within that time.
Information provided by- = lﬁ;m Date __/-272-72

Pt

. (Signature) -

- ——— —— P 4@ evm—————mrem—
- . —rm———— o - -, e . B g g
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3ASIS FOR ASSIGNED PROBABILITY

ST SO_TEST THROUGH COMP so

~hat 1s the prooapilitv of completing SO testing 1n

Factors

Operating proceaures approved ?‘S—
Operating personnel trained/available ,’?
Security 1ssues addressed/resolved f
SO test plan approval Y
Spare parts availability 59
Mainctenance availabilicv e R
- ey D («c
RPT availabilicy 1
Permits (plant) , 7
Weather impacts{No~¢ )t
Plant emergency impacts ),
H & § violations/shutdowns/accidents 75
Labor related work stoppage 70
Suppiies p 3.5
Waste disposal (operative wastes) . 7
Utility interruptions. . 8'57
//of;z abpRONC g
QPELATIQN S

ThfaFe= pplenvaL 75

days

b T grlD P Maye
- viedl{ 4J)0 )

r
[ pEEeusC Bo4eD #4
LGl E




INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS - )
SOLAR POND REMEDIATION PROJECT )
ROCKY FLATS PLANT

Option Title. O —~ ) Lasns Sras €L <

Activity (NODE), JH AT E L

Planned Schedule, Start Date/End Date__ J/1% — /2/20/%“ piracion (Mo)

ImanTH  Lan

Is this a reasonable schedule? If not, «hat 1s a reasonable schedule Start
J HI~TA . STACT 7’_075 y
End___ _° i Duration J/C cop weart
Current Status. Started on Date, CD % Completed
Not started, Forecast to start on Date
Budget/Estimates. .Y $ (Approved or Estimated) /¥ofoS+& powd
70 2 -A/8/C
lounds + %, - %

UThe budget/estimate to meet the planned schedule

Probability of Compjetion, |
m O <

¢t 2 - % probability of completion within the planned time duration

(Lﬂjé ~— ’7/*6’ @x ‘

% Probability of completion by the scheduled end date g

L&

RN

¢9‘9W ( éO ) % Probability of completion within budget/estimate
? pased JV pl‘O/OJ'ﬁ‘-

AYoceT KBTS
duﬁfﬂl)S

Max and Mins

What is the estimated least time (duration) required to complete this activity

Months JA®) %2 Probability of success
- What 1s the "Worst Case Estimate" of_time (duration) required to complete this
activity ﬂll s ?
élqlo Muwsg-@ 5 % Probability of completing within that time.
S s no
Information provided by Zg é/%!/ Date. /=27 ‘if J
)
(Signature)

BlLrp ALLEN

HMUS




~ ,:JN’J

. ZA IOR R
ITART TZE ™ CO R e N

Q vhat .s the oropapility of the Pond Sluage Processing peing completed in
Zfour montns?

Factors affecring Propbabpiiicv of Success

70 e Weather celavs (rain .ate or early freezes, ete )
2 Mechanical failures (availability of spare parts and maintenance staff)
‘70 L Work scoppers (strikes 4/S violations, ob disputes)
— e Staff turnover
— e Sufficient labor Zorce
-~ e Delavs 1n aeliverv of azaditlves or subppilés
[D o Spills (process)
[ D o Accidents
.L L Security é 7
, ' / J Plant emergencies + 3V
O o Loss of funds /5——/’&,‘” LED'D
30, QA acceptance of product//l—af s
7o & o frospereiit Ao vE 70 Or PSS
o
— MEC éz WOBEIME DA¥S = jyudS ?
_ fUPECT b wms) De¥S (1o ) 5 =
- / CILO wtaTHEL [AY CSO7°)
- AAr - 0 pELaT

.

- ﬂfc NA-JIC'I [ r04 f.g ﬁ,&/( / 7 ﬁlr; ,.Jg’—

- STfPRGES X (VENTS J204rS Lacy
- SPICS /par EXT AT Seh o€

) ) 2 = QUAJ F '/,/,,C/
¢ y Jwe wice MOf CE! Jep OovALE 5
‘ - Properrvi? /04 / " J — ¢ L LS

’

(9 os~s 7 2/ s pueTrn

crTILE FRALT

Iz r AE SRICES T
< £ PERIVD wentt /91/45/ copri

/ Dar For



INPUT DATA FORM
o for s

s S 153

VERT BASED OPTIONS ANALYSIS =550

ot S o e e

. TN N = A

SOLAR POND REMEDIATION PROJECT LT
ROCKY FLATS PLANT PR

Option Title. A=15 BasELwe T i
Activity (NODE), TAFATME o =
/ <.
Planned Schedule Start Date/End Date 7/ S/°% - “’//75 Duration (Mo)
Y AN TRY:
Is this a reasonab!]:/e schedule? If not, «hat is a reasonable schedule Start LA
AU=T
End__ E1RCEX Duration
Current Status, ______ Started on Date, O % Completed
Not started, Forecast to start on Date
Budget/Estimates. ™ $ (Approved or Estimated)
. Bounds + %, - 4
UThe budget/estimate to meet the planned schedule
babil of Co tion;
2 /(Q/
$ Ry & % probability of completion within the plamned time duration
Ao gt #
v Z
',fr. y:.n X Probability of completion by the scheduled end date
o1 O
'4 6 X Probability of completion within budget/estimate
Max and Mins
What is ghe estimated least time (duration) required to complete this activity
-~ Months s % Probability of success
- What 1s the "Worst Case Estimate” of time (duration) required to complete this
activicy
< 5 8 Months @ ?O % Probability of completing within that time.

7D BITHE
(Name)

. (Signature)

| AN pacEeor T8 TTwEE

Date },// / 9}

Information provided by




5
&

3 0 PRO
START T2 z0 co IR Ct

‘hat 1s the propbapilitv of the Pond Sluage Processing peing completed 1n
four monthsg?

“actors Affecring Probabiiitv of Success

Lo

&L A L

2 .
[ e

3 o

ol ®

Weather delavs (rain lLate or early freezes, etc )
Mechanical failures (availability of spare parts and maintenance staff)
Work stoppers (strikes, 1/S violations ,ob disputes)
Staff turnover

Sufficient lsbor force

Delavs 1n deliverv of zaaitives Or supplles

Spills (process)

Accidents

Security

Plant emergencies

Loss of funds

QA acceptance of product

pMoUC—T'/U/[)J

5 7

/44—

-~
| =
o~

. S En?
>0

A=B cacc, " NMESDS 2;_‘7_‘0'0'5

S/&JL?

W/“’g

»

A F7 OP  MIsT o 7€

73

roT anN ,ssVE a3 pmucH



INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

S ~ /"é"
Option Title Zb/‘( /& 134 see/

Activaity (NODE), THE TM-FW/

B ais manetPYA VY B
Duration (Mo)

Planned Schedule Start Date/End Date

-
-~

v
Is this a reasonable schedule? If not, what 1s a reasonable schedule Start

End Duration
Current Status, Started on Date, O % Completed
Not started, Forecast to start on Date
Budget/Estimates.™ § (Approved or Estimated)
Bounds + %, - %

UThe budget/estimate to meet the planned schedule

Probability of Completion,

$S

% probability of completion within the planned time duration

X Probability of completion by the scheduled end date

% Probability of completion within budget/estimate

Max and s
What 1s the estimated least time (duration) required to complete this activity
Months /S,O/ % Probability of success
What 1s the "Worst Case Estimate" of time (duration) required to complete this
activity
? Months @ ?5 % Probability of completing within that time
Information provided by Bers ﬁ Lee Date

(Name)

(Signature)
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(/i,é’/ //(

BASIS FOR ASSIGNED PROBABILITY
. START TREATMENT TO COMPLETE TREATMENT CHAIN

Q What 1s the probability of the Pond Sludge Processing being completed 1in
four months?

Factors Affecting Probability of Success

g <
.,Z" o Weather delavs (rain, late or early freezes, etc )
__EE * Mechanical failures (availability of spare parts and maintenance staff)
/ -
’ §5 L Work stoppers (strikes, H/S violations, job disputes) (‘/0/‘”/))
45 U] Staff turnover
ac
R Sufficient labor force
-5
!

Delays in deliverv of aaditives or supplies

5’ L] Spills (process)
.q . Accidents
. q g

L] Security
‘ ’ 075 L Plant emergencies
« 75 ] Loss of funds
Al
l

QA acceptance of product

pPORT | QssemE E€FE
MATC N DT

A g F6P 8 A o

/j,cs/_‘i

1S 000 ALl ckaiES 0 g porraS —Cafecll”
J

D SNIETS [Pa¥ = 10 N pabes

HaLF J
/0 /\/aou‘“//*/'z (X 0 TrAL ww/ﬂﬂ" ) &9 ALarr(/OA

\
8 v
. Py crETE C?EO) - &7
s o1 T (4d 0 - ExTie VW



INPUT DATA FORM
for ]
VERT BASED OPTIONS ANALYSIS 4 .

SOLAR POND REMEDIATION PROJECT -
ROCKY FLATS PLANT :

/4};//) O~ Paseunsc -

Lo Css  A5sFSsmENT

—.

l

\
"y

Option Title,

Activity (NODE),

/
Planped Schedule Start Date/End Izate ~hie9 — b /s/5 Duration (Mo) - $
o
Is this a reasonable schedule?’ If not, what 1s a reasonable schedule Start

End Duracion

Current Status, Started on Date, O % Completed
Not started, Forecast to start on Date
Mm@&mm“ $ / 0K (Approved or Estimated)
Bounds +__ /22 Dz, . O o
UThe budget/estimate to meet the planned schedule
Probability of Compjletion:
20
A C { % probability of completion within the planned time duration.
N
) C
& % Probability of completion by the scheduled end date
) % Probability of completion within budget/estimate

Max and Ming

What is the estimated least time (duration) required to complete this activity

3 Months __ SO % Probability of success
What is the "Worst Case Estimate” of time (duration) required to complete this
activity
- 20
Months @ % Probability of completing within that time.
aa——
Information provided by* / A ,ﬁ . 46/\/({/[,(1 Date: 4/2%/ 22
am .




’»\,(t( “

3ASIS FOR ASSIGNED PROBABILITY
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT

Q 4hat i1s the Probability of completing the readiness assessment in
davs?
Factors
75
. Development and approval (DOE) of assessment criteria | |
L Development of readiness assessment methodology and documents q j- J
. Definition of level of readiness review (1 e , DOE ORR team) .
J Selection of readiness assessment team | 15
o
. Equipment ready , 12
g0
U] Support ready (maintenance, engineering, etc ) r 5
-
o Personnel ready (staffed, trained, qualified) . QL)
. Procedures ready (operating, emergency, ARP's) | (f S
. Safety analysis documentation approved , S0
[ O ’ ’
SR’s/TSR’s 1in place N/ﬁ
® Code compliance verified _ . 5
(‘
° Operating permits in place )
L Quality assurance program in place ¢ 8 O
(‘A
U Configuration control procedures in place | LS



INPUT DATA FORM
® for ]
VERT BASED OPTIONS ANALYSIS 3 .
SOLAR POND REMEDIATION PROJECT -
‘ ROCKY FLATS PLANT

' /,—A Aje“—’ 4/:
! Q n tle. Y ﬂ

Acgivaty (NODE) MAO/UC:5 ,{’jjt—))/e—f

Planned Schedule. Start Date/End Date

Ialts - of2o/75 Duration (Mo)

S
Is this a reasonable schedule;/ If noc, what 1s a reasonable schedule Start

End Duration
Current Status: Started on Date, O % Completed
Not started, Forecast to start on Date
Budget/Estimares ™ $ /00 (Approved or Estimated)
‘ Bounds + - o X ;

Uqhe budget/estimate to meet the planned schedule
Probability of Completion.

o 70

i %Z probability of completion within the planned time duration

%2 Probability of completion by the scheduled end date

s X Probability of completion within budget/estimate
Max gnd Ming

What is the estimated least time (duration) required to complete this activity
> Months Yol I Probability of success

What i{s the "Worst Case Estimate” of time (duration) required to complete this
activity

7 Months @ 70 % Probability of completing within that time.
Information provided by- :DOA/G /) ﬂ . 51\447 Ltf,— Date / / 23/ ?2
N ) .
. (Signature) /

-
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BASIS FOR ASSIGNED PROBABILITY
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT

Jhat 1s the Probability of compieting the readiness assessment in _______

davs?

ractors

Development and approvair (DOE) of assessment criteria ‘?5
Development of readiness assessment methodology and documents 295
Definition of level of readiness review (1 e , DOE ORR team) —
Selection of readiness assessment team / , 7o  J5

Equipment ready QS

Support ready (maintenance, engineering, etc ) , %

Personnel reaav (staffed trained, qualified) 75

Procedures ready (operating, emergencv, ARP's) . (/-5

Safety analysis documentation approved ’ (7 S

OSR’'s/TSR's 1in place —

Code compliance verified ¢ 70O

Operating permits in place 95

Quality assurance program in place , %0

-~
Configuration control procedures in place _ § o



INPUT DATA FORM
for
VERT BASED OPTIONS ANALYSIS
SOLAR POND REMEDIATION PROJECT
ROCKY FLATS PLANT

fasec, ~T

Option Title. %F”' a

2 s A 5,
Activity (NODE). JLtROmt 5 I3€E5

/
Planned Schedule, Start Date/End Date ’/”” — </ Duration (Mo)

YES
Is this a reasonable schedule? If not, what 1s a reasonable schedule Start

End Duration
Current Status, Started on Date, % Completed
Not started, Forecast to start on Date
Budget/Estimates . $ /00 (Approved or Estimated)
Bounds + 0? 5 %, - %

UThe budget/estimate to meet the planned schedule

bab of Co
290
/ % probability of completion within the planned time duration.
)
10 % Probability of completion by the scheduled end date
?0 X Probability of completion within budget/estimate
Max and Mins
What is the estimated least time (duration) required to complete this activity
Months __/ © % Probability of success
- What is the "Worst Case Estimate" of-time (duration) required to complete this
activity
7 70
Months @ %X Probability of completing within that time
Information provided by- DOU‘H;L 4 - é/uc., /. Date 5 ‘/Z},/ 2%
(Namg')

_~

(Signacure)



BASIS FOR ASSIGNED PROBABILITY
START READINESS ASSESSMENT THROUGH COMPLETE READINESS ASSESSMENT

Q #hat 1s the Probabilitv of completing the readiness assessment in
days?

Factors

) Development and approval (DOE) of assessment criteria : ] 5

. Development of readiness assessment methodology and documents 95

. Definition of level of readiness review (1 e , DOE ORR team) -

. Selection of readiness assessment team ?5

) Equipment ready ¢S

. Support ready (maintenance, engineering, etc ) 8

. Personnel readv (staffed, ctrained, gquaiified) 7 )’

] Procedures ready (operating, emergency, ARP'S) 75

U Safety analysis documentation approved . 75

o OSR’s/TSR’'s 1n place —_

) Code compliance verified .5

L Operating permits in place . ? g

. Quality assurance program in place (/\S

)

Configuration control procedures in place C['\ 5‘
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