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MEETING AGENDA

Subject: FEMP Silos Project, Path Forward Decision

Date: November 14 and 15, 1996
Location: FEMP Alpha Bldg., Fernald, OH
Thursday, November 14
8:00 Welcome / Introductions / Logistics
) 8:30 | Purpose
8:45 Introduction to Formal Decision Process
9:45 Break |
9:55 Project History & Status

11:30 Lunch
12:00 Preparation for VITPP Tour .

12:30 VITPP Tour

2:30 VITPP Tour Q&A / Project History & Status - Continued

4:30 Meeting Concludes

Friday. November 15

8:00 Opening

8:15 'FEMP Press Coverage

8:30 Review and Initiation of Decision Process

¢ Objectives
~e Alternatives

11:30 Lunch
12:00 Decision Process (Continued)
2:00 Meeting Assessment/Path Forward

3:00 Meeting Concludes

R. Heck
R. Heck

L. Merkhofer

D. Paine

D. Daniels

N. Akgunduz / D. Nixon

D. Paine

D. Paine
R. Maslin

L; Merkhofer

L. Merkhofer

L. Merkhofer
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FEMP Silos Project
Path Forward Decision
Distribution List

Independent Review Team w/Attachments

Gail E. Bingham, consultant
Gilles Chevrier, NUMATEC
Robert Cook, consultant
Jim Edmondson, consultant
Carol Jantzen, WSRC

Bob Lawrence, WVNS
Todd Martin, HEAL

John Plodinec, WSRC

Bob Roal, consultant

Ray Schumacher (alternate)
Ben Smith, consuitant '

Decision Analysis Support Contractor
Lee Merkhofer, Applied Decision Analysis, Inc.

w/Attachment

Fluor Daniel Fernald

John Bradburne w/o Attachments
Mike Connors w/o Attachments
Doug Daniels w/o Attachments
Mark Dehring w/ Attachments
Yvonne Gale w/o Attachments
Terry Hagen w/o Attachments
Bob Heck w/ Attachments

Rick Maslin w/o Attachments
Richard L. Maurer w/o Attachments
Dennis Nixon w/o Attachments
Don Paine w/ Attachments

Harry Robertson w/ Attachments
Jeff Stone w/o Attachments

Jeannie Foster w/ Attachments
Jill Oligee w/ Attachments

11/22/96

DOE-FN
Nina Akgunduz w/ Attachments
Johnny Reising w/o Attachments

FRESH w/ Attachments
Lisa Crawford
Vicky Dastillung

Citizens Task Force
w/ Attachments

Gloria McKinley

Doug Sarno

Gene Willeke

FATLAC
Robert Tabor w/ Attachments
Rick Wilson wpAttachments

Building Trades w/ Attachments
Lou Doll

U.S. EPA-V
Gene Jablonowski
~w/ Attachments
Jim Saric w/o Attachments

Qhio EPA
Kelly Kaletsky w/Attachments
Tom Schneider w/o Attachments

Others w/ Attachments
Marc Fioravanti, IEER
Ben Rusche, MTR Inc.
Silos Project File 40000
§Fernald Public Reading Room
J
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MEETING NOTES

SUBJECT: Silos Project, Path Forward Decision
MEETING. DATE: November 14 & 15, 1996
LOCATION: Fluor Daniel Fernald Office

ISSUE DATE: November 18, 1996 MN:WMTSP(SP):96-0028
: File Record Storage Copy 104.(35).5
Project Number 40000

DISTRIBUTION: Refer to the Attached Distribution List

1.0 PURPOSE

This meeting served as a kickoff of the Silos Project path forward decision process. A team
of subject matter experts (the Silos Project Independent Review Team) has been assembled
to serve as an advisory group and technical resource. The Silos Project independent Review
Team consists of nine members with recognized expertise in environmental restoration
programs, vitrification and cement stabilization technologies. The team includes:

Mr. Gail E. Bingham, consultant

Mr. Gilles Chevrier, NUMATEC

Mr. F. Robert Cook, consultant

Mr. James N. Edmondson, consultant

Mr. Robert Lawrence, West Valley Nuclear Services Co.

Mr. Todd Martin, Hanford Education Action League

Dr. John Plodinec, Westinghouse Savannah River Company (primary)
Dr. Carol Jantzen, Westinghouse Savannah River Company (secondary)
Mr. Robert Roal, consultant

Mr. Benjamin L. Smith, consultant

NoOkWN =

© 0

The Independent Review Team will participate, along with representatives of stakeholder
groups, regulatory agencies, the DOE and Fluor Daniel Fernald (FDF), in developing a Silos
‘Project path forward decision recommendation. The process will involve a series of meetings
to review project developments, review and analyze alternative path forward scenarios, and
develop recommendations in support of a path forward decision. Applied Decision Analysis,
Inc. will facilitate the decision analysis process.
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT FD FERNALD CONTRACT
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MEETING NOTES - Continued

2.0 DISCUSSION
2.1 Overview

The meeting was conducted in accordance with the attached agenda. Bob Heck, Vice
President of Waste Management, Technology, and Silos Project, opened the two-day
meeting with introductions of the team and other involved participants (a list of attendees
is attached). Bob provided an overview of the issues currently facing the Silos Project,
the objectives of the two-day meeting, and the objectives of the path forward decision
process. Bob expressed the desire that the process will allow the Independent Review
Team to bring their lessons learned to bear on the issues, and enable the Project to
successfully complete the final remediation of the silos residues in a safe and cost -
effective manor. Bob introduced Dr. Lee Merkhofer of Applied Decision Analysis, Inc. Lee
has substantial experience in the application of decision analysis to management of
environmental issues with the DOE complex.

2.2 Introduction to Formal Decision Process

Lee Merkhofer explained the decision analysis process proposed for the development and
evaluation of the path forward options. The process combines key elements--preferences,
alternatives, information--with logic to arrive at a decision. There are five steps to the
decision analysis process: (1} Establish decision objectives; (2) Identify decision options;
(3) Specify performance measures that indicate the degree to which options achieve

- objectives. If performance is uncertain, all potential decision outcomes may need to be
evaluated; (4) Establish the equation for combining performance measures into an overall
measure of option desirability, including importance weights; and (5) Estimate decision
outcomes, evaluate performance, compute overall desirability, and investigate whether
differences in ratings or weights affect results.

Lee illustrated the process by describing two recent applications: one involved the siting
of a hazardous waste management facility at Sandia National Laboratory, the other
involved an evaluation of the tank waste retrieval systems for the single-shelled tanks at
the DOE Hanford Facility. Both examples involved complex technical and environmental
issues, and representatives of the DOE, regulatory agencies and stakeholders. In each
case the decision analysis process successfully assisted in reaching a recommendation
supported by all parties.

2.3 Vitrification Pilot Plant (VITPP) Tour
All the members of the Silos Project Independent Review Team plus the stakeholders and

EPA representatives toured the Vitrification Pilot Plant. Nina Akgunduz, DOE OU4 Team
Leader, and Dennis Nixon, VITPP Manager, served as tour guides.
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FERNALD, OHIO DE-AC24-920R21972
PAGE 3 OF 5

MEETING NOTES - Continued

2.4 Project History & Status

Don Paine, Manager of the Silos Project, gave a detailed presentation on the history and
current status of Operable Unit 4. Topics discussed included origin of the silos residues,
development of the RI/FS and ROD, regulatory milestones, radon related issues, objectives
and status of the VITPP program and the development and assessment of remediation

~ alternatives. Questions were fielded throughout the presentation. Information requested
by the team that was not included in their original packet was noted and will be provided
to them.

2.5 FEMP Press Coverage

Rick Maslin, Director of Public Affairs, gave an update on the media coverage of the
VITPP and the silos that began in February 1996. Most members of the Silos Project
Independent Review Team are not from the Ohio area and, therefore, were not aware of
the coverage. ‘

2.6 Review and Initiation of Decision Process

- Lee Merkhofer proceeded to walk the group through the first two steps of the process:
Establish Decision Objectives and ldentify Decision Options. A brainstorming session
followed on "what’s important." Over 25 objectives were submitted plus other key
influencing factors. These objectives were displayed for the group as a hierarchy of path
forward alternative selection criteria (draft Objectives Hierarchy attached). Don Paine
presented the history and status of remediation alternatives and recommended. three basic
path forward alternatives be included in the decision process:

) vitrify Silos 1, 2, & 3 residues; -
(2) vitrify Silos 1 & 2 residues and use cement stabilization for Silo 3 residues; and
(3) use cement stabilization for Silos 1, 2, & 3.

Alternative (1) was the original baseline for the Silos Project. Alternative (2) was
evaluated following issue of the Value Engineering report in January 1996 and has since
been adopted as the current basis for the Silos Project. Alternative (3) has not received
serious consideration or evaluation since the Operable Unit 4 Feasibility Study.

2.7 Path Forward

Before the next meeting Lee Merkhofer will prepare a straw man of the next step in the
process, building upon the accomplishments of this initial meeting. Step 3 will specify
performance measures that indicate the degree to which the alternatives achieve the
objectives. By using a "decision tree," performance measures such as public risk, worker
risk, and cost will be applied to all "branches" such as regulatory approval, technical
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT FD FERNALD CONTRACT
FERNALD, OHIO DE-AC24-920R21972
PAGE 4 OF 5

MEETING NOTES - Continued

success, availability of the on-site disposal facility and weighted to see if the
options/alternatives still meet the objectives.

Mark Dehring, Silos Project Engineering Manager, will serve.as the primary point of
contact for both the Independent Review Team and Applied Decision Analysis. The next
meetings are scheduled for December 12 and 13, 1996, also at the FEMP Alpha Building.

3.0 ACTIONS

3.1 During the course of the two-day meeting, the follbwing information was requested by
members of the Independent Review Team:

Provide the quantity and estimated value of precious metals in Silos 1, 2 and 3 residues
(attached). '

Provide a comparison of vitrification and cement stabilization with respect to volume
reduction. include volume, density and additives (topic will be addressed at the next
meeting). '

For the current baseline, provide waste disposal costs (packaging, transportation, burial,
etc.). Provide a comparison of waste disposal costs to the total life cycle cost of the Silos
Project (topic will be addressed at the next meeting).

Provide a cost breakdown of the VITPP. Provide a history of the Silos Project budget and
schedule. This topic will be addressed at the next meeting.

The Value Engineering Final Report included a proposal involving stabilization and volume
reduction using vacuum extrusion. Provide a copy of the white paper addressing this
proposal (attached).

The original package of Silos Project documentation provided to the Independent Review
Team did not include work plans relating to the VITPP. Provide copies of the VITPP
Treatability Work Plan (distributed at the meeting and attached).

Provide the. offgas composition for the VITPP (will be provided under separate cover).

Provide copies of Treatability Studies for Silos 1, 2 and 3 residues included in the original
Operable Unit 4 Feasibility Study (attached).

Provide details of the. Waste Acceptance Criteria for the Nevada Test Site (attached).

Provide final reports from other mixed waste cement stabilization projects at the FEMP
(one final report attached).
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FERNALD, OHIO DE-AC24-920R21972
PAGE 5 OF 5

MEETING NOTES - Continued

Several of the questions posed by the Independent Review Team addressed the scope and
capabilities of the waste retrieval system. Provide a copy of the Silos Project Waste
Retrieval System Conceptual Design Report (attached).

3.2 All data provided to the Silos Project Independent Review Team will be copied to the
FEMP Public Reading Room.
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LIST OF ATTACHMENTS

Meeting Agenda
List of Attendées
jlndependent Review Team Names & Addresses
jProject History & Status Presentation by Donald Paine .
{Introduction to Decision Anélysis Presentation by Lee Merkhofer
4Silos Project Press Coverage (Series of Cincinnati Enquirer Articles)
-bbjectives Hierarchy (draft)

loua VITPP Phase | Treatability Study Work Plan, WP-25-0007, Rev. 2

Nevada Test Site Defense Waste Acceptance Criteria, Certification and Transfer
Requirements, NVO-325 (Rev. 1), June 1992

Brick Maker Feasibility Evaluation/Fernald Environmental Management Project,
DOE-1219-96, September 4, 1996.

The Fernald Mobile Mixed Waste Stabilization Project

. Feasibility Study Report for Operable Unit 4: Appendix C--Summary of Cement
Stabilization, Chemical Extraction, and Vitrification Treatabuhty Studies; and
Appendix E--Detailed Cost Estimates
Waste Retrieval System Conceptual Design Report
Table 2: Characteristics of the K-65 Residues Stored in Building 434 of the

DOE-Niagara Falls Storage Site and at the FMPC, Fernald, OH (Quantity and Value of
the Precious Metals in Silos 1, 2 and 3)
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Independent Co-nsultanm

Mr. Gail E. Bingham 8.

Mr. Gilles Chevrier

NUMATEC 9.
7401 Wisconsin Avenue

Bethesda, MD 20814-3416

(301)941-8387

(301)652-8479 fax

Mr. James N. Edmondson

Mr. Bob Lawrence

West Valley Nuclear Serv. Co.
1082 Rock Springs Road

P.O. Box 191

West Valley, NY 14171-0191
(716)942-4390 voice
(716)942-2106 fax

Dr. John Plodinec

Westinghouse Savannah River Co. -
Building 773-43A Room 112
P.0.616 ‘ '

Aiken, SC 29802

{803)725-2170

(803)725-4704 fax

Dr. Carol M. Jantzen
Westinghouse Savannah River Co.
Building 773-A Room B104

P.0. 616

Aiken, SC 29802

(803)725-2374

(803)725-4704 fax .

10.

Mr. Todd Martin

Hanford Education Action League
1408 W. Broadway

Spokane, WA 99201
(509)326-3370

(509)326-2932 fax

Mr. Benjamin Lanier Smith
5054 Hargrove Road
Columbia, TN 38401
(615)364-7312
(615)364-3103 fax

Mr. Robert C. Roal
Independent Consuitant
1601 Butternut Avenue
Richland, WA 99352-2743
(509)946-0372

(509)946-0372 fax (call ahead to

let him know it's coming)

G00009

631



631

1

~— —— A

WL E s ey e

-

*sjuswoInsesw vy WO1j f pajregnaged (1)

-Ado>s011d2ds ssve adanos Wieds (3)

canpysaa ) Jo uojIdealyyp Aex-x (J)

canpisal ) ut Adod>s01373ds ewweld I92313q ()

[N, [

——-

rpreeg 4° U720 Ao g0

-an0qo (q) sv awes (p)

. 17661 *:d20) 01317 :adanos ()

"0861

‘gaja0leoqe] snqunjod 3[TINICY pue *+3ul ‘OIN ‘:Idanot (q)

‘g6l ‘zII1  3d1nug (W)

- 000°¢C - 000°€-000°2 © 00L'€-00S°C wdd *[aYIIN

- © 000°C - 000°2-~005°1 000°Z-009"1 wdd ‘3yeqo)

- 00$ - 009-00% 008-00¢ wudd ‘13ddo)

- € - o> 81 wdd ‘13a15s

- (i} - - g1-¢1 wdd ‘wnjpeyied

- S 0> - - %" 1-6°0 wdd ‘wnujivig

R o> - 09-0%> 8L-S9 wdd *pron

- 000°S - - 000°81-€1 ~wdd ‘uoag

- 000°0¢ 00C Sy - 000°0¢ . wdd ‘wnjaeg

081 YA ¢ 00¢ 002 09¢-087 qdd ‘wnjpey

000°S6 000°S¢€ 006°%6 . 000°ZS-8Y 000°'0L-09 wdd ‘pea
PRt

auvoan 81 ¢ ‘¢~ ¢ wdd ‘unjuels

00§ (3)00% on'e 009 002°¢-008°1 juean

(9°ct) - 6111 - - (¢33/q1) ¢w/8x ‘Kaysvag

(ono'o11) - sit‘e (000°S61) TIS'S - (¢3)) ¢® 9wnjoa parewjisy

(ese'n) - 901%6S "1 (069°6) o01%6L°8 - (suo1) 8% n Lag

_(q)0N (p)108 ayvowduw (q)oM (e)2311 33381133 dvaey)

$Y-N pd101S S{[ed eieBefN

$9-% P3101§ JdRJ

N0 "GTIVNNIA "DdWA HNL LV NV 3L1S JOVEOLS STIV4 V¥VOVIN-ROd

AHL 40 9L% ONLICLIOA N1 d340LS SANALSIH G9-X Jul 40 SHILSIHAIOVAVID  * T FleVi

Aoi] 2e9%z = (L 292h/Xz)

¥

600610



631

G90/-G20v6 VO “Hed ojusiy
peoy [IIH pues 01.¢
'ou| ‘sisAjeuy uoisioaq paliddy

sAae|n unsnp
19JOYyy4a\ 991
:Aq pejussaid

9661 ‘v 1aquianoN

sisAjeuy uoISI29(] 0] UOI}ONPOJU]

000011



631

(r2dd JQINNMW)
"ou) 'sishjeuy uoisiaQ pelddy Aq 9661 &

ol

mm>=om_no.
UOISIOaP SOA3IYOE 1s8q 1By} 8uo 8y} S| SaAljeuls)e 1saq ay| —

:Aydosopyd oiseq e

uonedoiped
ollgnd yum swejqoid |ejuswiuosiaue uo pali) Ajusdsy e

SuUoISI09p
ssauisng Jofew axew djay 0} 10j08s ajeaud Agq pasn usyQ e

S|jooyas ssauisng ui Jybne| e

!
suoljdo uoisioap Hunenjeas 10}

yoeoudde |eonjewayjew ‘jewioy} si sisAjeue uoisioaqg



63 L

(v1dd"JQNNMW)
“ouj "sisteuy uoisioaq peyddy Aq 9661 O

@Ol .

(anal1ag pue mouy noA Jeypn)

uoijewiojuj

B | (op ued noAk #m:>>v
A'!-l
uoisIdag ‘le | saneuIaly

(uem noA yeympn)
. S8oUaI8jaid

uoISI09p e Jo sluawajd Ady ay) buluiquod Ajjesibo]
“pue bulonisuod 1oy} ssadoud e s1 sisAjeue uoisioaQg

0000613



631

(v1dd JQIWMN)
"ou) *sishjeuy uoisidaQ periddy Aq 9661 @

‘sjinsal joayje syybiam 1o sbune
ul seoualajjip Jayiaym ajebiisaaul pue ‘Alpgelisap |relano
alndwod ‘eoueuwiopad ayenjess ‘SBWOJINO0 UOoISIo8p dlewnsy G

sybiom asuepoduwi
Buipnjour ‘Aiqelisep uondo jo ainseaw l[lelaAo ue ojul
sainseaw aduewlopad Buluiquod Joj uoienba ay) ysiiqeisy v

‘palenjeAs aq 0} cm,m: Aew sswo0)no uoisep jenuajod e
urepasun si aduewlopad §| “seA0alqo aasiyoe suondo yoiym
0} @aibap 8y} 8leolpul Jey) sainsesw souewlopad Ajloedg ‘g

wc_o_ao uoisioap Ajnuap| ‘g

SOAI108[qo uolsioap ysijqelsy |

.l

ssa20.d sisAjeue uoisioap dals a1y ay|

®oH

000014



631

Se}

‘ou) ‘sishjeuy uois1oeQ

(vLdd JQNWMN)
peyddy 4q 9661 @

Al

QOOGLS

-
oPON [ oPON |

onjeA -t mocijwaOO suondo

uolisI9aQ
Annn =

S3W0oIN0)
| uoISI0a(]
aouaiayeid awi | saljurepasun

UOISIBAR YSIY
sjjoapel) anjep

.!

uoIsIoap
9y} Jo |apow e sadnpo.d sdays ay; Guimojjo



1

63

¥ Ldd' SMHOIS NS dITNNY ASEL ZUNON'D
"y sisppuy uois1raqg payddy

W OW

s

r-‘—-—.

[ ]

. |
—y |

\.\\ . :

_ % It
1
|

m I+|“‘\\.\..—\
IEE———_ .
I

¢

suondo bunis
9|qisea}j G 0} UMOP SUOI}ed0] 9G] Ud3IIS 0} pasn




1

63

Pl SMHOIMASdITNNVIAIE I ZUAOND
oy siskjouy uois1raqg pagyddy

A0l

* 1s0D
aZIWIUIN

anand SI19}I0M\

uonepe.ibap
[eJUBWILOIIAUS
SZIWIUIN

Aejes g yyeay
szZiwxepyy

Angenns
OIS aZIWIXe

R I T L

SaAlo9lqo uolsioap
uo aaibe siopjoyayels :(bunssw I1s|) ¢ dais




63

:&&.mgxo_xm,mm_._:2<9@n_2>og..0
o SIsApuy uoIs12QqQ panddy

AN
JEN=T Y
punol
oy yideq
suoljdo

Aynuap!

SeIIUNWWOD
|eoon

ssauoioway

wuey-Buoy

sainsodx3]

waud

uneeH

oyand

..........................-.-

.................................-......-...........a-

yoiym o} aa1bd
siojesado Ajjroed

191BM
punoI

p ay} Burouanjjul siojoe}

o} eouelsia

.-................-......-.-...c................
v

sannoalqo asuanpul

:(Buneaw 1s|) € dois



“auy 'SIsAIpuy uoisidaqg patyddy

AN

lam |
3 ?1dd SMHOIMAS dITNNYINIE L ZULAODND '
R 4

"a3eiaAe uey suonendod orqnd woyy 910wl SSI]

"G pue € JO SA100S UIIMI9q ABMPIJA

‘suonieindod orqnd woy ssouajowras si ur 9ge1dAR JnOqy

"€ PUB | JO S9100S Ud9M19q ABMPIIN

‘(sams enuaod
19410 01 pasedw0o) a3esaae ueyl suoneindod diqnd woly 9101 IO 1

. . | SSIUIIOWIIY IS | 100G

'SI 9MIS SIY) ‘salis [enjudjod 19yY1o 03 paredwio)

D I R R I R R P A R R R R R R R R T R R R T N I T T T T

suondo sal109s Jojeiado Ajjioe}
pue sajeds buljes sauyap wes) Uuonezijiold
:(Bunsaw pug pue 1s| usamiaq) y dayg




L |
™M ¥ Ldd' SMHOIHAS dITNWYD\EL ZUAODVO

"t gy oo ponady
© poy
I
00} 00} 00} leloy
09 17 1% | siejiog - 1S0D
0l 0] 0} uoljeuiwejuod Bunsixa JO |BADT ucchoh_>cm.
| ]! ¢k | oOe sanARoe 8Yis Jo prezey/Auxeidwod | Alsjes g uieay JexIom
02 ch S sseusjows) 8IS Aisjes g yireay algnd
sSuazZND vd3 Jojesado ainseaw asjuewIoMad anpoalqo
. Aunoed ,
Siybrom
siajowe.ed

onjeA Jayjo pue sjybiam auiwialap pue suondo
9109s siapjoyayels :(bunesw pug) g dois




v1dd' SMHOIUASdINNMNYIIEL ALAOND
W siskpouy uois1daq panddy

QY | .

3

6

T ¢8
T ¥8

T 98

T 88

T 06

T ¢6

L0
oS }

sioeinboy M . | T+ 96
Jojesado Ayjioe4 0O

Suazmo

v6

!
L

86

001

R e R R e R R I T I I T T

anjeA uoljdo Jo ainseauwl |JeldA0 OlUl pauIquiod
mEm_Qs. pue sbuney :(bunesw pug) 9 dais




1

63

?1dd SMHOIHASIMNAVIAIE I 2ZUAOND
“ouj sisdipuy uos1aq payddy

& © L7

anjeA uondo
JO ainseaw |[ejano ue ojul siybiem pue sbunes suiquo) ‘g

sis)eweled anjeA Jayjo pue syybiam suiwisled 'S
suodo a109s pue mm_mnm Bunes sulyeq ‘v

slojoe} Buousnyul Ajnusp| ‘¢

SaA30alqo uoisioap a_ooam e

suondo Bunis ajqises) Ajusp| |

.........................................................................................................................................................................

sdajs 9 ul
pajonpuod sem ssadsoad Bupjue.s ajis ay 1




¥1dd SMUOIIAS dININVASE L ZUAODVD
- ) g s1sppuy woisyraq payddy

N Yo

©
dnoig Buipom NN ‘wodas jeurd —

. bso& NNYO
8]9/dwoo e &quo Al8jes ueo eipueg jBY] So:oo am ‘“'syauow

9S8y} 1on0 paureb - -buipue)siapun Jajjeq & UsAID **SuI8oU0D
~ pue sanjeA uno Ajsnes o} pawass /0| oIS "sse0.id
UoI8|aS 8IS By} PBI8ad)S /)" "9oUBIBHID B BPBL OM 9A8I|8q S/,

¥oel} uo yuuad NWYO ‘pencidde yun Aelodwe) 10} yuisd o

NNVD 8yl buneisado oy saibejess
9Aljeuls)je alen|eAs 0] pasn >_Em:_ummn:m yoeoidde sweg ¢

Bunesw
olignd je uollepuswwooal Juasaid-09 0} seaibe Jlaquiaw gy e

£01 8YS uo sa1Be sjuedioned |y +

.......................................................................................................................................................................




631

Gl

(v Ldd' ANI-AINNSNANSIHA\LS1Z)
"au) ‘sishjeuy uoisioeq penddy 9661 ©

CA

. padojaAapun
10 ‘usnoidun ‘Ajjsoo ase aysem Buinowal 10) suondo e

uonisodwod ajqejsun
‘Aljiqewwrely Jnoge sw1aduod ‘Bupjes) ale syuey Jo jjey Apeap e

syuey Buibe 6y |

:punouboeg

plojueH e s)ue) abesols ||ays 3)buls 10} saibajes
uoljeipawal anneusalje Jo sisAjeuy :ajdwexsy

0000<3



(PLdd'ANI-LNNSNANSIHALS1Z)
"ou) ‘sishieuy uoiseq perddy 9661 O

AL

suondwnssy

X

uoljen|eAs
JO SN204

SUOISI08p
_-Cm>_ G-

sueid Aouabunuod Juspiooy «

90UBABAUO)) o

uoneoyIpljos pue ‘uofesedes ‘Juswies.)-eid e
aInjoniiselju] «

sainpasoid BunesedQ «
ubisep ABojouyoe) jeasu}ey

syuawalinbei Aioyenboy e
SauUOo]ISajIW pue
JUSLWUBAIOAUI Jusw
-9910y ALredqu] e
91SEM 1SS
9ABUIOY o

!

sisAjeue 1o} suondwnsse ay} ysijqejsa pue wejqoud
9Y3 punoq o} piwesAd uoisioap e Jonaisuo) :| deys

N000<G



631

Aaixald

asn pue
azZIWIXey

dnues|) abexea |—

(aysep Aepuodag “joul) jesodsiqg

JusungD
aonpay

spoedw|

|[euoiieN
/lreuoibay

wewieq

SEMTLF
ezZIWIUIN

1oedw|

|EJUBWIUONIAUT

SZIWIUIN

|eoo

[eqlL —

ulaouoy

aqnd
9ZIWIUIN

_

lendeD

peaYIaND

asa

{vLdd'AN3- LNNSNANSIHd\SIZ)
-ou) ‘sisAjeuy uoisPeQ peyddy 9661 O

uoneipawsay |

6102 Aq
aoueljdwo)

OBW

juswdojenaqg

16, Aq
oweq

S1S0D
‘aZIWIUIN

aoueydwon

a|npayos
azZiWIXe

|

S3AILO3rd0 40 AHOHVHIIH

\

saAl}oalqo [enjoe 10984 BLISIIO Uollen|eAd
ey} ainsusd 0] salyaiealy sanlloalqo dojanag :g dais

.

om
W
Teaiboy [eaiboj -
opey |- | -opey o B
UON UON
|eaiboj |ea1boj
-oipey [ | | -opey [
S108))3 sj08y3
YyleaH ylieeH
18YIOM anand
I ]
I
sysiy
uiesH
9ZIWIUIN



631

81

(resy ybiy ‘sejes ouebio ‘seb e|qewwey ‘epjuefoouse)) senss| Ajejes jo uonduosep e o

T

(PLdd'ANZ-INNSNINSIHALS12)
‘Ul ‘sISAjBUY uotsdeq penddy 9661 O

@OH .0

pnjout Aew ssen

sjios ebeyes) yue)
pajeuiwre)uod pue seiuedoid
ajeipawsail pue feaisAyd [esjueyosw
S)ue) anoway Buuy pue alineipAH
selpyedord ptiny Buyjen
sjos puQAH [eoibojoipes || exi-ejesouon) Buiy
pajeulwejuod , . ‘lesiwey) Jslleq yuej-x3 _
ale|pawsay |ediueyoay aINXIN [esiueyoepy
. ebeyes) jue | ono8Iep pue
__mv_cs anowsy H syue) Bunsixg oljewnaud exeo Jjes |{jjosuod pinbin olewnsuyg
. selpedosd
BUON r_'_mv_cﬂ MoN h— dineipAH I [eoisAyd sebpn|g BUON ELEM
owsa( . wejsAg
ainso|D ebelois 10} weyshg SefiAny uoy SlUe] Jo sse|n 10103 yee [eAsujey
ejelpsuus)u| [ereuioy -ezlielorIRy) :
L_ Juewdojeneq ABojouyoe |
=F SNOISIO3aa A3
— e ————————

saliqissod jo 19s ay) ueds jey; suondo
9)eald djay o} ajqe} ABajesis e dojenaq :g deig

&

ol
S
)



631

61

ﬂﬂmo_occog JISIne)
ﬂo_mo_oczom. ysinel ﬂﬂmo_oczos THLEY

PoIpOw [y

|bojouy3e; JisiAel

penipow 14

%UE) WoJj eouBKeAU0d yoow B

IPNJOV)] ‘810}08Y6 pue /M sue m.mco_._mon;
uoysioe.d Jeybi _w % m

SNOTIJ0 INSW30TSAIU KOO0 TONHSIL OINNSSV

(vLdd’ AN LNNSNINSIHIUS12)
"2u| ‘sisAjeuy uoiseq penddy 9661 @

®om

) 93UBABAUOD YoOW + SI0}00 ._oo yo _coﬁmﬁoe + SO110QOJ: LW

uojs|oeJ ol __ur. :wéwm.u_w mwc._m._oo mm
uopdajep + mm
SNOILJONOIIVHISNOWIQ

hiaiaiinios oo onaui eoitAy

Uojjo8}ep/!

000067

e)ed Jjes

saljuieldoun pue bulouanbas uoisioap
10§ JUNOJJE 0] 93} UOISIOBP B JonAIsuo) :p doyg



631

suolsanb Jijeym,, wa\smcm sisAjeue AjAnisuag
o160| pue suondwnsse buiAlieapun syuswnooq

uonoe 10} }SA|BIBeD SB SOAISS e
SNSUBSU0D S3J0WO0.d

JUBWIBAJOAUL
18apjoyayess (nybulueaw 1oy wsiueydaw SBpINOId e

sseo0.d Bupjew-uoisioap ay) oul )i ayesodiooul
0] MOY SMOYS pue JUBA8J|a. S| Ojul Jeym saljlie|) e

Bunjew uoisioap ul sonijod jo ajol ay) sjou0D
saAllews)je mau }sabbns jey syybisul sapinoid e
[PI8Yy Buihe|d [ans), pue Aoua)sisuod sejowold e
Saselq pue s1o18 Bunjew uoisioap saonpay e

(vLdd 40IWMW)
“out ‘sishjeuy uoisieq pelddy Aq 9661 @

Al

0000<8

Aunqisuagep
Bupjew-uojsioap senocidwy ‘g

Aduajoiye
Bunjew-uoisioap sanosdwy g

SUOISIJap Janaq sadnpold |

!
sisAjeue uois|oap Jo s)ijauag



— *1dd SMBOIUNS JNNWYINIEI ZUAODN'D
"ouj 's1shjpuy wois)Ia(q pajddy

3

(s10)enbas ‘suaznio ‘lojesedo b___om,c siapjoyexels
Jo sbunasw Aep-auo ‘om) Ui pejoNpuod aq jsnw sishjeuy ¢

| SNSUBSUO0D
pue poddns pjing 0} sueaw se pesodoid uonedioiyed olgng ¢

Buibeinoosip Ajjeloadss are
sioje|nbay ‘e|qeidasoeun se jesodoid epusp saiued jeuso)xg ¢

AbBejesis dnues|o IS S1 JO BUO}SIBUI0D se (NNVD) |
Hun uswebeuepy uonoy aAoeLI0) e Jo Buiis sesodosd NS ¢

punoubyoeq 109loid
A)j1oe) jesodsip aysem
snopJezey e 10} sa)is yues o} wadjsAs Aysoud v




“ebruarv i2. 1995 3 6 3 1
TNCINNATI ENQUIRER . T

-ont Page

Zecrect p1an inriates cost’
~eporier: iViike Gailaaher ____

its onginai nuciear waste cleanup process flawed.
FERMCO is developing another - for millions more

Secret ian infiates cost

That figure is based
on cost estimates of
Fluor Daniel Corp. and
s subsidiary, Fernaid

“nvironmental Restora-
ion -Management Co. The Fernald
FERMCO). .
FERMCO cstimated Cleanup:
:n September 1993 that it Part 111
would cost an estimated
390 million to cleanup the ,, |
e T e waste in what are known 332..3 !
i e T e ST as the K65 silos. said |
: et Jack Craig, the Energy »RADIUM RECOVERY:A '
Department’'s chief at gtydy on how to extract i
- Fernald. That included  megically valuable radium
- about 350 million to build ¢ yeen comoromised by
S"rfcé’s‘;?n?g 2 f’&?ﬁ,’ﬁ the Energy Departmenk4the
is considered one of the study’s director says.

ra Cnorves Eraswiscres € K sstng
'lewrs conterencs: Jent Fauk nead ot a Fiuor Darvel review panes created 1o aadress /e Engurer s tncings.

BY MIKE GALLAGHER
Copyright 1996. The Cincinnat Enquirer

he company hired to clean up

. Fernald is diverting govern-

ment money to secretly devel-

Op a new process to prepare nuclear
waste for disposal.

The top U.S. Department of Ener-
gy official at Fernald acknowledged
Friday he just learned about the
new process. [f implemented, it
- would raise the estimated cost of
disposing of 20 million pounds of
radioactive wastes in two under-
sround silos to about 5240 million.
The Enquirer has learned.

most complicated por-

tions of the overall $22 . 31TiSITSW
billion Fernald contract. -

The secret plan by . BUYOUTS: Taxpaversare

FERMCO and [uor

e - footing e o 13 miilion
Daniei of lrvine, Calif. was footing ire ozi for 13

. . inseverance cay to 476 pri-
“m'f,?,f,eéf,‘i,,‘}ﬁ;?,fv;;g"; vate emoioyees of FERMCO.
- tion of the plant. The buyouts average

Fluor Daniel/FERM-  $27.000 eacn.
CO are developing the
new pian because they
know the original cleanup method. which wou!d
encapsulate the peanut butter-consistency waste in
glass pellets. has serious flaws. The new plan involves
the dehydration and powderization of the waste before
it is encapsulated. )

Facts about the secret plan uncovered by The Enquir-
er include: .

» Fluor Daniel/FERMCO are using funds from its
government contract. unbeknownst to the Energy
Department. to pay for the development of the new pro-
cess. Fluor Daniet/FERMCO have been pilling the gov-
ernment for this secret work by their employees both at
their Los Angeles-area headquarters and at Fernald.
Documents submitted to the Energy Department show

(Please see FERNALD, Page A4)
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‘Cacrect pian innates cost’
Aeparter: iViike Gallagner
Continued

ONTINUED

0M PAGE Al

use peopic working on the onar-
i DrOCess.

» FERMCO is atempung o
de the cost increase througn a
-yposed budgeting procedure.
.:mpany sources said. That proce-
are would combine similar work

“om separate projects into single
adget categories, according 1o
sternal Fluor Daniel/FERMCO
-ocuments. The new budget pro-
-2dure is part of the company’s
-ccelerated cleanup proposal
-sing prepared for the Energy
eparument.

» The secret plan calls for the
<pansion and modificadon of a
{{l-to-be-buiit Fernald Residues
trification  Mant (FRVP), 2
nich the waste would be wrnea
.10 the more easilv disposaoie
=ass pellets.

FERMCO President Don Ofte
aid Fluor's design engineers are

-oking at options that couid
‘sacrease or decrease the cost of the
ull production plant.

“The full production plant couid
-ery well be more expensive than
ve first estimated. I'd be surprised

'f it were not.” Mr. Ofte said.

But Mr. Ofte characterized the
-ork on the new process as just
:wvstems engineering studies.”

“There is no secret work.,” Mr.
fte said.

{e said Thursday neither he nor
“uor Daniei nor FERMCO empioyees had
.eard of the dehydration and powuenmuon
;rocedures.

Mr. Craig of the Energy Department
:aid Fridav he became aware of the new
»lan after The Enquirer began its invest-
sation.

He said he has since learned that Fluor
~anjel and FERMCO were charging the
«overnment for the work. He said Friday he
-ould not confirm that all the companies’

ork. or the financial charges to the gov-
~rnment were properly authorized by the
nergy Department.
“We are still investigating all that.” Mr.
raig said. “I can tell you that up until
wently. | knew nothing about the (Fluor
“Yaniel/ FERMCO) work on those technolo-
1es. That is something | should have been
-1ade aware of.

“After (The Enquirer) asked about that

ocret work. [ spoke to our person in

aarge ol the vitrification project.” Mr.

_raig said. “She said she has been told all
out  those  siwudies by

wniel/FERMCO oliiciais) and they con-
med they were working on them.’

(Fluor .

~evertnetess. Mr. Craig said. Fluor

. .niei/ FERMCO vificials were required 1o

tain wnaen authonzaton trom the Enerey
:parument belore tniuatng the studies or
rging uie government tor the work.
“All [ can tell vou nent now s that tius 1s
.I under invesugauon. ~ Mr. Craig.
Futhermore. . ir. (raig said iluor
:aniel/FERMCO v uilciais have cenirmeq

“y his staif that the comoanies’ most rccent

-stimate to compiete the vitrincaton thev
riginailv were contracted to do is more
nan 5180 muiilon. Added to that is another
-sumated S42.5 miilion to complete an
sngoing piiot vitrification project.

Mr. Craig said the estimate is a gigantic
'eap [(rom the companies original
“eptember 1993 budget estimates when
:hey claimed the entre vitrification project
— including the pilot plant work — would
<ost about 390 million.

The Energy Department has not agreed
:0 authorize that much of an increase at this

me, Mr. Craig quickly added.

“Those are all their (Fluor Daniel/
“ERMCO) estimates and we haven't been
-iven anvthing on naper as vet. We have not
-cen the cost breakdown of their H)vear
van.” Mr. Craig said.

According 1o internal [Fluor Daniei/
FERMCO documents, because of serious
sroblems discovered while trying to build
-he pilot vitnfication plant. the companies
are designing a vrocess that would add
several more steps to the original vitrifica-
tion process. The phvsical plant needed to
accommodate the new process would
have to be about four times larger than
originally planned.

The new process would bring the total
estimated cost of cleaning up the K-65 waste
1o about $240 miilion, according to Fluor
Daniel/FERMCO documents.

Asource within Fluor Daniel said he was -

coming forward with details of the secret
plan because his bosses “are discussing
ways to tell the wovernment ... costs wiil
increase. but only to S100 rmlhon or 5130
million.” not the full 3210 million.

“They are mulling around the idea to
deceive the government with the lower fig-
ure, get the new contract. and then later hit
them (Energy Deparument) with change
proposals to add on the extra costs they pur-
posely left out.” he said. “That’s a criminal
act. as far as I'm concerned. and [ just want
someone to know what'’s happening here.”

Those new processes include dehydra-
tion and powderization of the waste before
funneling it into a melter where it would be
superheated with the glass-making ingredi-
ents. according to Fluor Daniel/FERMCO
vonceptual design reports. The original
plans called for the waste to be funneled
directly to the melter.

Also, the original plan to produce small
pellets of vitrified matenal has been
scrapped. The new designs call for the pro-
duction of “monoliths” or big blocks of vitri-

ed waste.

Under its contract with the Energy

~epartment. FERMCO was to build and’

"=<ta sl14.4 million biiot vitrification piantto - -
nure that the ononaiiv propoeseq.- il -

;aie piant woulg work.

Zut Enereyv tsevartment and FERMCO
-ecords show that oroiect is months behind

<chedule and the actuai cost to the govern- -

ment has jumped 0 more than 532 miilion
‘ust for the piiot plant And FERMCO 2na
zovernment rccords ontained by  iTie

“rauirer reveai that the niiol plant's finai cost -

~NW IS estimated at more than 542 million.

v far. the sceret pian does not inciude
uiiding a new piiot piant to test the newiv
lesigned processes that Fluor Daniel

'FERMCO want to incorporate, according
‘0 internal company records.

_ iee Tashjian jr.. Fluor's vice president
oI corporate relations. declined to com-
ment directly about the secret plan or the
charges to the government for the pro-
iect's new conceptual designs and finan-
vial estimate reports.

~But wouidn't it be reasonable to assume
-hat the company hired to do that work. if
“hey ran into problems with the pilot plant).
vouid be authorized under the contract 10
) new stuaies to try and fix those nroo
~ms?” Mr. Tuashilan responded in an inter-
“ew on Feb. 2.

‘Vhen told that Energy Dcpartmem off- |

-iais said the company would first have to
-'.qtify them of any new work and then sub-
mit a change proposal requiring the Energy
Department's signed approval before they
could proceed. Mr. Tashjian said, “I'l have
‘0 look into this further.”

During its investigation. The Enquirer
obtained a list of the Fluor Daniel/FERM-
CO employees who have been assigned to
work on the secret plan. Work reports and
payroll records show the companies have

- charged their salaries and expenses to the

government through the Fernald contract
The records show those emplovees

.1ave been assigned to the vitrification pro- -

jcct — valled Operable Unit 4 — approved
oy the Energy Department and the U.S.

] can tell you that up until
recently, | knew nothing
about the (fluor
Daniel/FERMCO) work on
those technoiogies. That is
something { shouid have

heen made sware of.”

— Jack Craig, Energy Department’s
Fernald Area Supervisor

Environmental Protection Agency.

However, internal reports and sources
from Fluor Daniel said these employees
instead have been working on the secret
project for months.

Fluor Daniel/FERMCO records —
including several internal company
memos-in November and December 1495
<how Mark Deerine. who heads
Uperaole Unit 4, has heen mvolveg in
qugh-level co ns about
when and :)Q’Q Q'Ijae Energy

Department about the increased costs.

,
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’roblems with onginai plan

Severe and cosuv technicai and equip-
-1ent prodlems on the Operable Unit 4 pro-
et sparked the secret plan. according to a
review of Fluor Daniel/FERMCO internal
.nemos and conndential reports.

A Nov. 27 storv in The Enquirer reveaied
*hat the problems were so bad that they
were expected to result in a possible 17-
month delav in the pilot project

Energy Department and FERMCO offi-
cials have said Fernald is a “guinea pig” for
the vitrification process because there
~ever has been a successtul full-scale vitrif
--atuon operaton in the United States,

According to internal Fluor Daniei

FERMCO records. delavs and overruns
sith the piiot project occurred because:

» To make deadiines and quaiiiv for per-

formance fees. the company bought mater-
als before the piant design was completed.
That led to numerous design problems.
equipment failures and to FERMCO pur-
chasing hundreds of thousands of dollars in
unnecessary machinery.

» Technical and mechanical problems
developed, including trouble with cutters
designed to slice vitrified nuclear waste into
small pieces arter it is superheated in a large
melter. In recent tests. the cutters quickly
became coated with the radioactive maten-
4l and unusabie. There are substantial cost
+nd safety concerns with having to repiace
them frequenuy.

» Large amounts oi highly toxic and
radioactive gas. called off-gas, were creat-
ed when the pilot plant's melter super-
heated the nuclear waste and the glass-
making materials. Filters, used to remove
the gas, which otherwise spreads
throughout the plant. have continruaily’
broken down and become contaminated.
They are difficult to replace.

“obbving for ionger contract

:ast vear. rluor Daniei/FERMCO wid
‘he Enervy benarument that it couid reduce
the total time w complcte the sio-wide
cieanup at I'ernaid rom 23 vears to i vears.

Fluor 1)aniei FERMCO was awaraed a

five-vear contract in 1492 wiin the iZnergy

Department holding thrce. one-vear onuons
‘0 extend it. The tive-vear poruon of the con-
tractis up in 17 montns. At that ime. the gov-
ernment couid exercise the first opgon. ur
decide to quit doing business with the com-
panies and put the contract out to bid again.

In December. Fluor Daniel/FERMCO
gave the government a schedule and cost
estimate for the first two years of its 10
year proposal. The company promised to
submit plans for the remaining eight vears

.at a later date.

Mr. Uite said the new. accelerated
cleanup proposal could save taxpavers bil-

! lions ot dollars.

‘ “lr. L'r_aiq and other governmen: oi-
cials. quickly labeled the first two v.irs o
the proposal incompiete. faulty ang 1nade

© quate.

Mr. Craig then asied for a reviseq. com--

plete l(+vear proposal bv jan. 17. Thoueh
he has received various financial “change
proposai” documents from the companies.
to date. he has not received the entire pro-
posal as requested. Mr. Craig now savs he
expects to receive the complete 1(-vear pro-
posal by the end of February.

Fluor Daniel/FERMCO hopes to “slip
this plan by the Department of Energy”
through change proposals designed 1o per-
suade the yovernment to agree 1o .1 fiew,

: accelerated 10vear cleanup plan. according
: to a senior FERMCO management ofticial.

631

diding the secret

Three FERMCO officials. wno snos
-in the condition ol anonvmity. saua the re
-on for the delay in giving the Lrer:
Department the fuil 10-vear proposai
“wo-told:

» In the rush to compiete the pape
work, the company came up with an unre:
istic proposai and empiovees have nad tor
review and re-estimate evervthing.

» The company purposeiy wants to ai
the entire 10-vear proposal to the Enert
Deparunent as late as possible because M
Craig is scheduled to go before Congress :
April to seek funding for the next two vear
“The later the proposal is submitted. t
less time the Energy Department has 1
review it and pick out the problem areas
said one senior FERMCO official.

Part of the companies’ plan to hide th
estimated increase is to break the entir
0OU4 proiect into sub-projects and then con
bine those costs with other similar project
*hroughout the Fernald site. said a senwo:
level. Fluor Daniei management ¢mbiove
irom irvine, Culif.. involved in prepanng th
secret plan.

(One example of hiding the cusis cite
bv the Fluor source is site preparatioi
~Instead of identifving a specitic OU{ sit
prep cost. the (10-vear proposai) woui
lump that in a category with other sitc
wide prep work so it wouidn’t necessarii
be identified as OU4. They plan on doin
that with all the other costs as well. Ther-
would then be no way for the governmen.
to quickly find the entire cost of QU4
They'd have a monumental chore to fin:
all the associated costs.”

Spreading the costs over a 10-vear pen
od also will mask the size of the increase
‘he source said. “That will make it abpea.
‘nat the escaiated costs are more :minimai
“Jut it's nothing but a shell game. in the in:
;ial vears, they wiil show only smail increas
«s for the (vitrification) new plan.”

The Fluor source. and several FERM-
CO sources, said the companies’ officiai:
would at some point have to alert ant
receive approval from the LCnergpy
Department and the EPA to implement the
changes being made in the OU4 desigr
plans to include the new processes (dehy
dration and the monoliths).

“But what the public has to understand i
that what Fluor Daniel and FERMCO pr
marily want is that extended coatract fror.
the Energy Department.” said the Fluo.
<ource. who requested anonymity out o
tear for his job.

“That's why they can't surtace with the

" fact that the piiot vitrification project as i

tands now doesn’t work. And that the new
nian will cost about 3200 million more. if that
comes out thev think the government wii
‘ank their contract. or at the very icast n
‘enew tt. And theyre probably nent”

000G3<
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Construction is under way for a pilot plant at which wastes will be encapsuiated in alass pellets for easier disposal.
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b4 DECEIT:

DOE, FERMCO deny secret
cleanup plan

{ BY MIKE GALLAGHER
The Cincinnati Enquirer

U.S. Department of Energy officials
-at Fernald said Tuesday the
companies hired to manage the site
do not have a "'secret plan' to
develop new cleanup processes for
radioactive waste as reported in an
Enquirer story Tuesday.

~ Jack Craig, the Energy
Department's chief at Fernald, said
Tuesday the Energy Department is
aware of those processes, including
one that would dehydrate and
powderize 20 million pounds of

‘radioactive waste before

encapsulating it into glass pellets.

000034
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The Enquirer’s Femnald Investigation hitp://enquirer.comy femaldsstories 02 1496b_femald:hlml

- The Enquirer reported that on
Thursday Mr. Craig said he was
unaware of the processes until told
of them by the newspaper, and that
he did not know of any
authorization for Fernald
Environmental Restoration
Management Co. (FERMCO) or its
parent company, Fluor Daniel, to
develop such operations.

"That is something I should have
been aware of,'' Mr. Craig said
Thursday in a tape-recorded
interview. | |

On Friday, Mr. Craig said that he
had learned that one of his
subordinates had been told about
 the new process by Fluor Daniel -
FERMCO. Because someone at the
Energy Department had known of
the new process, it should not be

000033
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characterized as ''secret,'' Mr. Craig
said.

On Friday, Mr. Craig said he did
not know when his subordinate had
learned of the plan or if it had
received formal authorization from
the Energy Department.

On Tuesday he said he still did not
know the answers to those
questions.

In a related development, FERMCO
issued a press release Tuesday in
which its president, Don Ofte,
denounced The Enquirer's story.

Mr. Ofte said Fluor Daniel -
FERMCO had informed the Energy
Department of their plans -
including the work on dehydration
and powderization - in ""weekly
meetings at the staff and

000036
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management levels."

But in a taped interview last
Thursday, Mr. Ofte categorically
denied that anyone in either
company was studying or
developing plans for a dehydration
and powderization process.

"] can't find anyone who knows
about that . . . Make sure I got your
- dehydration and what was the
‘second word? powerization?'' Mr.
Ofte asked in the interview.

Asked about that discrepancy, Mr.
Craig said Tuesday, '"You'll have to
- take that up with him.""

Published Feb. 14, 1996.

Comments? Questions? Criticisms? Contact Greg Noble, online editor.
Entire contents Copyright (c) 1996 by The Cincinnati Enquirer, a Gannett Co. Inc. newspaper.
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Company official, subcontractor say
pilot plant unsafe; workers say they
were told to cover up problems

FERMCO ignored defects

BY MIKE GALLAGHER
The Cincinnati Enquirer

Life-threatening structural defects have been ignored and covered up in the

construction of a pilot plant that will be used to clean up radioactive wastes at
Fernald.

Officials of the Fernald Enﬁronmental Restoration Management Co.
(FERMCO) have known about structural flaws since the building's concrete
foundation was poured in 1994, according to hundreds of the company's

internal documents and more than S0 FERMCO photographs obtained by The
Enquirer. ' ‘

A senior FERMCO official connected to the project told The Enquirer that the
danger to current and future workers is so great, the pilot plant is "a deathtrap
awaiting its first victim." The official requested anonymity to protect his job.

The vice president of the construction company that did work at the plant
acknowledged that areas of the building are unsafe, but said FERMCO

" officials refused to allow his firm to repair the flaws properly.

"That is because when mistakes were made, FERMCO was in such a damn
hurry to get this project completed, they wouldn't allow us to fix the
problems,” said Dan Lynch, vice president of the R.E. Schweitzer

Construction Co., the subcontractor that did the concrete and welding work
on the plant.

"We told them things needed to be fixed, but they ignored us," he said.

Mr. Lynch said the plant's porous and chipped concrete floor and walls -

 including the radiation shielding walls - should have been patched or

resurfaced before FERMCO had them repeatedly coated with epoxy.

"FERMCO did not want us to fix those walls and floors like they should have
been because they were on this tight schedule and they didn't want to lose
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money by missing a deadline," Mr. Lynch said. "If nuclear waste spills there, I
can't guarantee that it won't seep into the walls the way they are now, even
with the epoxy. They should have been patched to protect against that, but
FERMCO wouldn't let us."

Substandard work

Known as Operable Unit 4 (QU4), the pilot plant will be used to vitrify -

encapsulate in glass - radioactive sludge stored in two underground silos at
Fernaid.

The pilot plant is part of the $2.2 billion Fernald cleanup contract that
FERMCO was awarded by the Energy Department in 1992.

The pilot plant - estimated to cost more than $42 million when completed - is
the test model for a full-scale plant that will be built to vitrify 20 million
pounds of the radioactive material at an estimated cost of $190 million.

The orginal estimate for building the pilot plant was $14.4 million. So far the
government has spent about $34 million on it. The internal documents and
photographs obtained by The Enquirer were compiled by FERMCO from
1994 to the present.

The substandard work has been done primarily by employeeé of Schweitzer,
according to FERMCO's documents. However, FERMCO management has,
in many cases, allowed the defects to remain unfixed or accepted substandard
repairs.

Among the flaws noted in the company's records that FERMCO managers and
employees say still have not been properly repaired:

Several large sections of the building’s concrete foundation and walls -
including radiation-shielding walls - were built with inadequate or faulty
reinforcing bars (called rebars). -

Concrete floors and walls - including radiation-shielding walls - are severely
chipped, cracked and filled with air pockets into which spilled waste could
seep, contaminating the entire building and its workers. Industrial painters
were told to put several layers of epoxy on the floor and walls to cover up the
flaws. The painters said they were told to "keep quiet" about the problems.

Entire sections of walls are cracking, tilting and out of alignment. In several
cases, concrete was poured in violation of temperature and timeliness
requirements set by national engineering and construction organizations,
resulting in substandard and damaged walls.

Substandard and faulty welds were made on pipes, structural beams, metal
stairways and even tanks that eventually will hold radioactive material. Some
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joints have been rewelded so many times that the metal has become brittle and
is cracking. One document reveals that unqualified welders from Schweitzer
were allowed to perform critical welding jobs.

Piping and other metal work throughout the pilot plant were not properly
coated before installation and are beginning to rust. Workers attempting to fix
the problem during the past two months failed to properly seal off the area
before using a sandblaster and now hundreds of thousands of dollars worth of
machinery in the pilot plant has been damaged, some irreparably.

FERMCO allowed inferior and substandard welds, concrete work, piping and
equipment that violated its own required design and engineering standards to
remain unfixed. FERMCO decided the standards should not apply after a
problem was discovered.

FERMCO's quality assurance inspectors, looking for such things as bad welds,
often conducted their inspections without the required drawings and
specifications because no one had given them the materials. Tests of
equipment, piping, welds, etc., often were done piecemeal and not as a
complete system, in violation of U.S. Department of Energy regulations.

'Way behind schedule’

The senior FERMCO management source connected to the pilot plant project
said that while many structural defects and building problems were identified
in 1994 and 1995 by his company's engineers and included in written reports,
"not all the problems were taken care of or taken care of properly.

"One of the reasons these problems have occurred is because this company
(FERMCO) is in a hurry to get the pilot plant on-line," the source said. "The
company only makes money if it completes various aspects of this project in a
certain amount of time. Right now this (vitrification) project is way behind
schedule and we have lost millions as a result."’ o

FERMCO has "fast-tracked this project and that has meant overlooking
substandard and unacceptable work by our subcontractors, or accepting faulty
repairs that should have resulted in the work being completely redone," the

source said. "The plant is full of problems and I'm scared that someone is
going to get hurt."

In response to Enquirer questions about the problems at the pilot plant,
FERMCO spokesman Jack Hoopes said Friday FERMCO has reviewed
allegations reported by The Enquirer regarding the pilot plant construction
activities. "FERMCO finds these allegations have no substance." In response
to questions about construction problems at OU4, Jack Craig, the Energy
Department's Fernald area supervisor, issued a statement Thursday.

"The Department of Energy takes The Enquirer's allegations seriously. At this
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time, we believe the best course of action is 10 cooperate fully with the
pending General Accounting Office investigation to determine the substance
of the allegations. Any problems identified by the GAO will be immediately
addressed.” _

The GAO investigation cited by Mr. Craig was initiated by congressional
leaders after a four-day Enquirer series last month detailed numerous problems
with the way FERMCO and Fluor Daniel, its Irvine, Calif.-based parent
company, are handling the Fernald cleanup. That series reported the

companies had created inflated work and cost estimates, phony cost and
performance reports, and misused control accounts and charge numbers used
to bill the government. The series also reported numerous safety incidents that
have occurred at the site.

Dangerous problems

The structural, mechanical and safety problems uncovered by The Enquirer at
the pilot vitrification plant were contained in FERMCO's deviation reports,
non-conformance reports, quality control evaluation plans, and internal
computerized messages between FERMCO officials assigned to the project.

While FERMCO is not required to routinely submit copies of those reports to
the Energy Department, officials can request copies at any time for review,
said Gary Stegner, the Energy Department's Fernald spokesman. He said he
could not say whether all those reports have been reviewed by Energy
Department personnel.

The reports, along with sources in the Energy Department and FERMCO,
question the quality and safety of every wall in the pilot plant. FERMCO's
own engineers and management officials - in their reports - voiced concern
about the quality of the concrete; how and when it was poured; and the

- resulting chipping, cracking and air pockets.

For example, an Oct. 22, 1994, internal message from FERMCO Quality
Control Specialist Steve Hurley to his boss, Frank Thompson, about the
concrete work being performed that day by Schweitzer employees, said:

"They were pathetic . . . . As the (concrete) truck traversed the forms it
continually moved farther from the forms until . . . the chute was too far from
the forms for direct placement. (Schweitzer employees) then discharged the
concrete onto the ground forming two, 3-foot high piles. Concrete was then
shoveled into the forms. Concrete went 25 minutes over 90-minute limit.

- Thought they were going to lose the placement entirely."

Time limits are placed on how quickly concrete must be poured to prevent it
from setting too fast, causing cracks, air pockets, chipping and failure to

- adhere to an adjoining concrete section.
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Substandard and inferior welding by Schweitzer employees also is a problem
that FERMCO officials have failed to entirely address, Energy Department 6 3 1
and FERMCO employee sources said.

Scores of welds on building support beams, pipes, and tanks that will hold
radioactive material, have been found by FERMCO engineers to be inadequate
or faulty, the records show. FERMCO also violated Energy Department rules
by allowing the Schweitzer Co. welders to work without providing the
company official certifications proving they were qualified to perform the
welding tasks.

Despite a Sept. 15, 1994, internal computerized report from a FERMCO pilot
plant official regarding unqualified welders who were working at the site,
FERMCO continued to allow the Schweitzer employees to work without the
proper documents being submitted.

The problem led FERMCO's contract administrator Robert Burns, in a June
22, 1995, letter to order Schweitzer to suspend welding work on a large, pilot
plant tank because "1) An unqualified welder has welded on the tank and 2)
The required procedures . . . were not in place when welding commenced."

Defending his company's work at Fernald, Ron Schweitzer, president of the
construction company, said: "We vigorously refute any statements that we did
anything wrong. The problems were caused by FERMCO repeatedly changing
designs and work specxﬁcanons on us. FERMCO did not let us do a lot of the
work properly."

The records also re-vealed that FERMCO officials didn't even try to fix all the
problems that were identified by their own quality assurance engineers. In
many cases the FERMCO reports noting construction flaws directed the
subcontractor to leave the work "as is."

Examples, cited in FERMCO's reports; include ignoring smaller-than-required
welds and "corrosion allowances" in a "thickener tank shell"; failing to ensure
that required pressure testing of pipes as a complete system be conducted,
allowing oversized or undersized walls and doorways to remain; allowing
structural steel to be delivered and erected without the painting of a required
protective "field coat"; and letting concrete pourers drop the concrete more
than 13 feet into forms, resulting in damaged, porous walls.

Other, more dangerous, problems also have occurred. One involves flaws in
shielding walls designed to prevent workers and equipment from being
exposed to high levels of radiation. Many of these walls were so badly
constructed that they are filled with air holes, cracks and some have even
“segregated” or broken apart from other sections of the wall, according to the
reports and several FERMCO employees working at the pilot plant site.

Three Schweitzer employees who worked on pouring the pilot plant concrete
told The Enquirer that because FERMCO officials were in such a rush to get
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the pilot plant built, no time was given to properly "vibrate" the wet concrete
poured into certain floor and wall sections to remove the air pockets from it.
The three asked not to be identified in this story to protect their jobs.

One senior Schweitzer employee who helped pour the concrete, said, "I'm
afraid somebody's going to get hurt, especially when that radioactive stuff
starts spilling onto (floor - walls). The waste will seep into the concrete's air
pockets and then the whole place will be one contaminated shell."

All three Schweitzer employees told The Enquirer that radiography (X-rays)
pictures were taken only of sections of the floor and walls where the concrete
was vibrated properly to eliminate air pockets. Radiography was not
performed on all sections.

"Those good pictures are what was shown to the (Energy Department) if they
asked to see them, and then put in the files," one worker said. "I don't believe
(the Energy Department) knows the extent of the problem. Some (concrete)
sections are OK and were vibrated properly, others are not. That s where the
problem lies."

An employee of another subcontractor, who worked at the pilot plant from
August to November 1995, said he was speaking out and agreed to be
identified because the safety problems being hidden at the pilot plant "could
endanger somebody's life."

"I was employed as an industrial painter at the pilot vit (vitrification) plant and
it was my job to apply the epoxy on the floor and walls as an added protection
in case radioactive material spills onto them once the plant is bperational," said
William Stidham of Cincinnati. Mr. Stidham said he was employed by the Fred
DeBra Co. and A&J Painting Co. - both hired by FERMCO as subcontractors
- to work on the pilot plant. FERMCO records confirm Mr. Stidham was
employed at the plant site during that time.

Describing the serious safety problems at the pilot plant, Mr Stidham said:

“The walls and floor are pockmarked with them (air pockets). . . we call them
" 'bug holes' and they're dangerous because radioactive material can seep in
them and affect the workers and the plant," he said.

"FERMCO officials know about the concrete problems, but they told us not to
worry about it," Mr. Stidham said. "They ordered me and the other guys
(industnial painters) to just keep applying layer after layer of epoxy over the
floor and walls to try and cover up this problem. "The trouble with that," Mr.
Stidham said, “is that we can't get the epoxy in to seal up all the (air) holes -
there's too many of them."

Mr. Stegner of the Energy Department said government inspectors were

shown some FERMCO photographs taken of the pilot plant and radiography
reports, but he could not say whether all the ones depicting structuraland
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mechanical probiems had been reviewed by Energy Department personnel.
"We are reviewing all these things right now," Mr. Stegner said.

Gene Branham, vice president of the Fernald Atomic Trades & Labor Council,
the union representing 650 workers at Fernald, confirmed workers' reports of
the pilot plant's substandard concrete floor and walls. He said he also had
heard workers express concern about being told to put layer after layer of
epoxy on the floor and walls to try to "cover over" the problems.

"I have heard these reports from my members, but the company and (the
Energy Department) apparently don't seem to want to listen," Mr. Branham
said. "They (the Energy Department and FERMCO) were told verbally" of the
problems, "but nothing was ever done. Hopefully somebody will investigate
this now."

PILOT PLANT TIMELINE

1992: Energy Department selects FERMCO, a company formed by Irvine,
Calif.-based Fluor Daniel, as new manager of Fernald site. The $2.2 billion
contract is hailed as a model for cleaning up other nuclear weapon sites.

1994: Among other site cleanup projects, FERMCO begins building a pilot
vitrification plant to test a process that will encapsulate 20 million pounds of
nuclear waste in two silos in glass. Construction problems surface
immediately. '

Sept. 15, 1994: FERMCO officials issue report after finding that
subcontractor used unqualified welders, installed inadequate reinforcing bars
in radiation-shielding wall, and the wrong joint in a stabilizing footer.

. Sept. 22, 1994: A FERMCO engineer discovers another incident of a

radiation-shielding wall built without the required number of reinforcing bars
needed to support it. FERMCO tells subcontractor to drill into wall and insert
dowel rods as a way to fix problem.

Oct. 24, 1994: FERMCO subcontractor installs anchor bolts into concrete -
wall and more than 15 feet of the wall cracks and concrete forms tilt.

" Dec. 13, 1994: Tons of structural steel were installed and erected without the

required protective coating, in violation of design specifications, a FERMCO
report reveals. May 12, 1995: Welds on a pilot plant tank are found to be
defective and do not meet design specifications. Repairs are ordered. Latest of
a long history of welding problems discovered at the pilot plant.

June 15, 1995: FERMCO misses its original pilot plant completion deadline
due to construction, design and other problems. The company tells the U.S.
Department of Energy that new construction completion date will be Jan. 29.
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June 22, 1995: FERMCO sends letter to R.E. Schweitzer Construction Co.
ordering it to stop all welding on pilot plant tanks because unqualified welder
was found working on them.

June 26, 1995: FERMCO officials detail numerous new problems discovered
in construction of pilot piant, including fauity weld reinforcements;
mismatched bottom shell plates of tank. Orders are given to subcontractor to
start submitting written repair procedures instead of verbal ones.

July 3, 1995: FERMCO misses deadline of starting non-radioactive testing of
the pilot plant. Company officials say problems leading to delay should be .
fixed for a new test date of March 15, 1996. )

Aug. 25, 1995: FERMCO officials issue a report revealing that a

subcontractor employee was forced to cut through a pipe to replace a broken
gasket below a metal tank that will eventually hold radioactive material.
Company quality control specialist says more pipe cutting may occur since
design is flawed and that is only way to get to some gaskets. Nov. 27, 1995: e
The Enquirer reveals that construction, design and equipment problems could
delay start-up of nuclear testing process by up to 17 months. '

Nov. 28, 1995: Thomas Grumbly, then the Energy Department's assistant
secretary for environmental management, calls for an investigation of
FERMCO's troubles with the pilot plant. Mr. Grumbly says FERMCO
deceived the Energy Department about extent of problems. Jan. 29, 1996:
Promise by FERMCO officials to have construction of pilot plant completed is
not met. Work to fix problems and complete work continues.

Cleanup plant has structural flaws A

The pilot vitrification plant at Fernald, which is expected to test a process to
encapsulate nuclear waste in glass, has been labeled a "deathtrap" by a senior
management employee of the company responsible for building it. Company
records of the plant, which is under construction, reveal dangerous problems
with welds, concrete walls and floors and tanks that eventually will hold
radioactive waste. ¢ ' ‘

Published March 3, 1996.

Comments? Questions? Criticisms? Contact Greg Noble, online editor.
Entire contents Copyright (c) 1996 by The Cincinnati Enquirer, 8 Gannett Co. Inc. newspaper.
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Key project at Fernald plagued by
problems

Design flaws, excessive costs cited in Energy Dept. report

BY MIKE GALLAGHER
The Cincinnati Enquirer

A U.S. Department of Energy investigative team at Fernald found scores of
financial, design, construction, testing and safety problems in a pilot project
for encapsulating radioactive wastes.

The December report says Fernald Environmental Restoration Management
Co. fast-tracked the project, resulting in design flaws; hid cost, design and
schedule problems from the Energy Department; made repeated and costly
design changes; and submitted unrealistic cost and construction schedules.

The special team also said alternative methods for cleaning up the waste
should be considered because of the pilot plant's numerous problems and
ballooning costs.

The team was made up of eight Energy Department employees, three Energy
Department support contractors and three consultants with expertise in the
areas of project management, vitrification design - construction and cost
estimating. They were assembled to investigate pilot plant problems detalled in
a November Enquirer report.

After ,reviewing the pilot plant project, the investigative team repeatedly stated
that the numerous safety, planning, cost and construction concerns highlighted
in its report needed to be addressed to prevent personnel injuries and
additional waste of taxpayers' money.

And because the pilot plant and the proposed full-scale plant are
schedule-driven: "The implications of this situation is a continual brush fire
mode," the report says. "Crises (sic) management is the rule of the day, and
advance planning to avoid problems seldom takes place because of continuing
emergencies."

~ The report by the special investigative team details problems that could lead to

another delay in the startup of a pilot project to encapsulate 20 million pounds
of radioactive sludge into pieces of glass, a process called vitrification.
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The plant is being built by Fernald Environmental Restoration Management
Co. (FERMCO). The first phase of the pilot plant operation, testing
non-radioactive waste, already has been delayed twice.

The 48-page report was submitted to Energy Department headquarters in
December and obtained recently by The Enquirer.

"(The Energy Department) and FERMCO need to conduct a complete review
of the cost benefit analysis for vitrification, including variations of different
alternatives that could result in significant savings in time and money," the
report said. "There is the potential for numerous alternatives to be developed
and evaluated.” '

In response to questions about the report, a letter signed on behalf of
FERMCO President John Bradburne said, "Recently, the DOE has suggested
the possibility of utilizing other alternative methods for dealing with a portion
of the waste. FERMCO is currently investigating these alternatives in
conjunction with DOE."

FERMCO has spent more than $35 million in taxpayer money to design and
build the troubled pilot plant, and now estimates the final cost of the project
will be more than $42 million. The company's original 1993 estimate was
$14.1 million.

Last month The Enquirer revealed that FERMCO and its parent company,
Fluor Daniel Corp. of Irvine, Calif., have cheated the government out of
millions of dollars and jeopardized the safety of workers and neighbors at the
Fernald site. At that time The Enquirer also reported there were significant
design problems with the pilot plant. .

Earlier this month the newspaper also reported that structural defects have
been ignored and covered up in the construction of the pilot plant. The Energy
Department's investigation substantiates many of the problems with the pilot
plant reported by The Enquirer during the past several weeks. -

Membérs of Congress called for the U.S. General Accounting Office to
investigate The Enquirer's findings. That probe now is under way.

The Energy Department's investigation of the pilot project was ordered by
Thomas Grumbly, the department's acting undersecretary, after he read a Nov.
27 Enquirer article revealing cost, construction and safety problems that were
expected to delay the completion of the project by up to 17 months.

At that time, Mr. Grumbly accused FERMCO of hiding the project's problems

" from the Energy Department, allowing the company to receive hundreds of
thousands of dollars in performance fees that might otherwise not have been
awarded.

" Mr. Grumbly's investigative team found that FERMCO has spent millions of
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dollars fixing, and sometimes refixing, problems that occurred because the
company "fast-tracked" the project. Among the most serious problems and
concerns facing the project, according to the Energy Department team, are:

Piping designed to trap and remove radioactive "off-gas" from the plant may
clog because it's too long and has too many bends in it.

Pipes bringing the wastes into the plant may get clogged with chunks of debris
in the waste stream.

Operations and maintenance personnel have httle or no access to the plant's
processing equipment and system.

A lack of involvement by operations, maintehance and safety personnel from
the outset of the pilot plant project.

A poor records management system.

Problems in planning and construction may lead to major design and structural
changes before and after the planned testing of both non-radioactive and
radioactive waste. Serious problems could arise because FERMCO purchased

equipment for the pilot project before studies and designs were actually
completed.

In its report, the team raised more than a hundred safety, reliability, equipment
availability and maintenance questions about the pilot plant. FERMCO
officials told the team in December they were attempting to correct the
problems, but no completion date was specified, according to the report.

Jack Craig, the Energy Department's Fernald area manager, declined requests
to be interviewed regarding the problems identified by the investigative team.

Repdrting, construction trouble

The investigative teém found that many of FERMCO's monthly reports to the
Energy Department about the pilot project were insufficient and didn't detail
the specific trouble areas.

"As a result, unless project specific data is requested (by the Energy
Department), the monthly data reports completely mask the (pilot) project

data, thus making the data of limited value for project management," the
report said.

The investigators also found that FERMCO projected unrealistic costs and
schedules when it initially planned the vitrification project.

FERMCO also never developed contingency plans for cost and scheduling
problems and provided the Energy Department with "overly optimistic" initial
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cost and schedule estimates. "This led to major assumptions (by FERMCO)
which were unverified and not identified with their associated risks."

The investigators also found that FERMCO buried the pilot plant problems so
far down in its reporting system, that Energy Department officials had no way
of knowing the scope of the trouble unless FERMCO pointed it out.

As late as July 1995, FERMCO officials continued to deceive the Energy
Department s vitrification project manager and its team leader by falsely
assuring them that the problems would have no impact on the project's
‘scheduled completion date, the report revealed. Two months later, FERMCO
admitted the project had serious problems that resulted in a lengthy delay.

Scores of design changes for the 'pilot project also have led to many problems,
the investigators found.

"The significant number of design changes that have occurred and appear to be
continuing are also indicative of problems within the project,” the report said.
"The (Energy Department) project manager noted these concerns with the
FERMCO project manager on many occasions.” Design reviews were
conducted, the report showed, "but are also noted as inadequate.” And "lack of
sufficient involvement by other (FERMCO) pro;ect organizations has also led
(and may continue to lead) to rework situations."

One of the most serious concerns of the investigators, according to the report,
is FERMCO's effort to "fast-track” the remaining studies, testing and designs
that need to be done involving running radioactive waste through the pilot-
plant system (Phase II) and the building of a full-scale vitrification plant
(FRVP).

FERMCO's proposed schedule "is indicating activities on both the Phase II
and the FRVP are being planned in such a manner as to result in major project
risk," the investigators warned. FERMCO's schedule "indicates considerable
overlap between the (pilot plant) and the (full-scale plant). The work plan . .
design states in numerous instances that data from the pilot plant is essentlal to
design and procurement of the (full-scale plant). The two positions are in
direct opposition.”

The report warned that if FERMCO proceeds as planned "care must be
exercised to assure an honest and adequate explanation is provided as to why
(pilot plant) data is no longer a prerequisite for the (full-scale plant)."

The letter signed on behalf of FERMCO President Bradburne said, "The faster
that we can complete the pilot plant and gain the necessary information from

- its operation, the faster we can undertake the full-scale project and achieve the
goal of remediation. The 'fast track' schedule for the Pilot Plant will not cause
any reduction or compromise whatsoever in safety standards and procedures."

- ‘Design concerns - -~ .
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The investigators also expressed concern that basic safety, construction and
design steps that should have been addressed earlier in the design and building
process were now more difficuit, if not impossible, to change or fix.

Several of those concerns, noted in the report, were:

A lack of provisions for clearing the buildup of solids in the primary off-gas
line. FERMCO's line is about 75 feet long and has several bends, while other
similar projects nationwide use lines that are much shorter, sometimes only 10
feet.

No backup blower for the primary off-gas vent from the melter where the
waste will be turned into the glass-like substance. "Failure of the off-gas
blower could result in-the escape of (radioactive) gases from the melter into
the building."

Radiation shielding of the temporary storage tank needs to be evaluated.

Labels on some valves are incomplete, too small or do not exist.

Personnel must climb ladders during freezing, inclement weather in the
uncovered secondary radiation containment area.

Insulation used on the melter might be carcinogenic. "This issue needs to be -
resolved to assure providing necessary personnel protection.”

A key processing area contains numerous instances of poor maintenance
planning: major valves located too close together for access; valves are too
high to reach; lights are too high to replace bulbs; valves and pumps are in
awkward positions. In addition, there is no obvious, easy method of correcting
these situations. :

On a tank that will hold radioactive material, valves are located directly

beneath the center, "probably one of the more radiation-intense areas in the
facility." :

There are no apparent provisions for installing a permanent safety rail (at the
top of the melter). Such a rail will be necessary to prevent an accidental fall.

Inits report, the investigative team noted its limitations in assuring the
reliability, availability and maintenance of the equipment and machinery
already in place at the site. Usually, the investigators said, "engineering
studies, tests or historical operating data for essential components" would be
reviewed prior to equipment being purchased and installed in such a project.

“However, since the (pilot plant) equipment is already on hand and the facility
is essentially complete, the standard reliability studies are not applicable," the
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report said. "In addition, major system or equipment redesigns are also out of
the question. At this stage of construction and startup there is little that could
be done in a cost-effective manner unless a gross deficiency were discovered.

"Maintainability is based on the ability to access equipment for repair or
replacement; having adequate manuals and procedures, ample spare parts.
etc." according to the report. "Again, because of the (construction) stage . . .
most facility and process features are fixed and significant changes are not
acceptable.”

Published March 25, 1996. .

Comments? Questions? Criticisms? Contact Greg Noble, online editor.
Entire contents Copyright (c) 1996 by The Cincinnati Enquirer, a Gannett Co. Inc. newspaper.
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Fernald pilot plant cost jumps

Problems add $S14M

BY MIKE GALLAGHER
The Cincinnati Enquirer

The price for a problem-plagued pilot cleanup plant at Fernald has jumped an
additional $14 million because of design, construction and testing problems,
The Enquirer has learned.

This is the second increase in the estimated cost since 1993 and officials of
Fernald Environmental Restoration Management Co. (FERMCO), the
company hired by the government to clean up the nuclear site, said they
cannot rule out further pilot plant cost increases.

The taxpayer-funded cost of completing the pilot project now is estimated at
about $56 million, an increase from the $42 million estimated during the past
year, according to internal FERMCO reports.

In 1993, FERMCO originally estimated the cost of the pilot plant at $14.4
million.

Responding to Enquirer questions Thursday, U.S. Department of Energy
officials, in a written statement, confirmed the latest increase.

"DOE is evaluating the situation," but has not yet determmed how to react to
it, the statement said.- :

' Desngn, constructxon and testing problems already have caused FERMCO to

miss two deadlines - in November and March - to start testing material
through the pilot plant.

The Energy Department penalized FERMCO $675,000 in November for
missing that start-up. Government investigations into the pilot plant problems
revealed FERMCO employees had purposely hidden the severity of the
problems that led to the delays.

Some of the past problems at the pilot plant cited by the government include
faulty and poorly designed pipes; misplaced valves; missing safety rails; and
welding problems on tanks that wilt hold radioactive material.

FERMCO, also responding to Enquirer questions in writing Thursday, said the
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$14 million cost increase was due to "a change in the estimated operating
efficiency of the facility."

Additionally, FERMCO also plans to delay the pilot project's completion date
by another six months into 1998, a move that energy department sources said
could result in possibly hundreds of thousands of dollars in penalties against
the company.

The pilot plant is designed to test a vitrification process that would
encapsulate about 20 million pounds of radioactive waste into glass pellets.
The wastes now are stored in two silos at the 1,050-acre former
uranium-processing plant.

If the pilot project is successful, FERMCO plans to use the process in a
full-scale plant that will cost an estimated $200 million.

Critics of the FERMCO vitrification project say it is a gambie of taxpayers'
money because the vitrification process being developed at Fernald never has
been used successfully in the United States. Even the Energy Department's
Fernald area manager, Jack Craig, in earlier interviews, conceded Fernald's
vitrification project may not work.

According to internal company reports, FERMCO cost and scheduling experts
have determined that the pilot vitrification project cannot be completed
without at least a $14 million increase and six-month schedule delay. They
have suggested issuing a "change proposal" - a formal, written request asking
the Energy Department to approve the additional money and time.

However, on Thursday, senior management officials decided instead to first
prepare a proposal to take funding from other site cleanup projects to use for
the increased pilot plant costs, FERMCO records and senior management
sources said. : -

If the Energy Department agrees to allow FERMCO to fund the pilot plant
costs from other cleanup projects' budgets, those other projects would be
delayed or halted, resulting in additional costs to the taxpayers when they are
re-funded, Energy Department sources said.

FERMCO also could face additional and substantial financial penalties even if
the government allows the company to raid the other projects' budgets, several
Energy Department officials told The Enquirer. :

"No matter what is decided or how it will be funded, taxpayers will still be

footing the bill for the additional $14 million increase," said one FERMCO
senior management official.

The Energy Department would have to approve any reshuffling of funds
already budgeted for other projects to pay for the pilot plant increases and
- whether any other Fernald cleanup. project can be delayed or halted.
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Published May 17, 1996.

Comments? Questions? Criticisms? Contact Greg Noble, online editor.
Entire contents Copvright () 1996 by The Cincinnati Enguirer, a Gannett Co. Inc. newspaper.
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The Fernald Cleanup

Key project may be scrapped

Gabinct

[ BY MIKE GALLAGHER

The Cincinnati Enquirer
FasgBack

The company cleaning up the former Fernald uranium plant may drastically
alter or even scrap a failing nuclear waste cleanup process that already has
cost taxpayers $72 million.

Correspondence obtained by The Enquirer shows there are continuing
problems with a vitrification plant pilot project - a key component for cleaning
up the most radioactive waste.

Vitrification is a process in which radioactive material is encapsulated in pieces
of glass that then can be safely shipped elsewhere for burial. A full-scale
vitrification plant has been the government-approved plan to handle 20 million
pounds of radioactive sludge in two Fernald silos since Fluor Daniel Fernald
(formerly FERMCO) completed feasibility studies in 1993.

In an Aug. 15 letter to Jack Craig, the U.S. Energy Department's Fernald site
manager, the company's president, John Bradburne, said the company is
considering changing or scrapping the vitrification project because of
"equipment reliability uncertainty" in the pilot plant operation.

Scrapping the vitrification process "has been discussed but no formal decision
has been made yet," Energy Department spokes-man Gary Stegner confirmed.
"There has to be a backup plan if vitrification doesn't work."

Graham Mitchell, chief of the office of federal facilities oversight at the Ohio
Environmental Protection Agency (OEPA), said a meeting is planned for next
spring with the Energy Department and Fluor Daniel Fernald to discuss
whether to continue with vitrification or pull the plug on the $72 million-plus
project.

The Enquirer revealed last March that the pilot vitrification plant was in
trouble and that the Energy Department investigation said alternatives should
be considered. Fluor Daniel Fernald and the Energy Department staff at the
site repeatedly have said the project is on track.

The company originally estimated the total pilot plant project would cost only
$14 4 million. That cost now has jumped to $42 million, and is expected to
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reach $56 million, according to the company. Another $30 million has been
spent for research and study of the vitrification process.

Repeated requests by The Enquirer to interview Mr. Bradburne for this story
were denied.

Failure of the pilot plant threatens a timely cleanup of the nuclear wastes at
Fernald. A full-scale plant is supposed to be built using design, construction
and processing information learned from the operation of the pilot plant.

One alternative mentioned in Mr. Bradburne's letter would be to replace the
full-scale plant concept with "several smaller vitrification units."

Mr. Stegner said the Energy Department is "studying the concept" of
switching from a full-scale plant to several smaller units. He added that
building several smaller units was one of several alternatives looked at several
years ago during feasibility studies before the decision was made to build one,
full-scale vitrification plant.

But Tom Schneider, Ohio EPA's project manager at Fernald, said switching
from a single full-scale vitrification plant to smaller units would represent a
significant change in Fluor Daniel Fernaid's plans. He said he had not seen
enough data from the company to determine what it would cost to make the
change, whether the project would face additional delays if implemented or
whether mini-vitrification plants would even work.

The idea of scrapping the vitrification process infuriates Gene Branham, vice
president of the Fernald Atomic Trades & Labor Council, which represents
700 workers at the site.

By abandoning vitrification, the more than $72 million of taxpayers' money so

. far spent on the project "would have been wasted and taxpayers should scream

loud and long," Mr. Branham said. "So far, (Fluor Daniel Fernald and the '

- Energy Department) | Just can't get that project to work." -

Mr. Stegner, of the Energy Depanment, said if vitrification is eliminated
alternatives would be considered, including encasing the material in cement.

Fluor Daniel Fernald in February proposed encasing wastes from a third silo in
cement rather than vitrifying it.

In its initial plans - approved by U.S. EPA and the Energy Department in 1993
- the company agreed it would vitrify the Silo 3 waste, along with the more
radioactive and dangerous contents of Silos 1 and 2.

Cementation has been used successfully at many Energy Department cleanup
sites. It is far less costly and less time consuming than vitrification but
provides only a fraction of the protection from radiation and radon emissions
because of the porous nature of cement, said Mr. Schneider. "That proposal is
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on the table and is currently under review," he said.

Fluor Daniel began work on a $2 billion government contract to oversee
cleanup of the former uranium processing plant in 1993. From the beginning
the vitnification project has been plagued by design, construction and
operating problems.

Last year, the company said it could meet a U.S. EPA deadline of this Monday
to complete a design project after testing the pilot plant by running
non-radioactive matenal through it.

The company "will not meet the Sept. 30 deadline set by EPA," said Mr.
Stegner of the Energy Department. "The pilot plant is not working as a
complete unit. There are problems there."

The biggest problems are the pumps and piping used to move the
non-radioactive material through the pilot plant to the melters, where it would
then be super-heated with other additives to vitrify it, said OEPA's Mr.
Schneider.

"They've also had problems with the way pipes were designed," he added.
"Some of the pipes were put in with 90-degree angles and that's prevented
material from flowing through properly."

"We have to have a way to get the material from inside the silos to whatever
treatment system we use, whether that's vitrification, cementation or anything
else," Mr. Schneider said. "This is a major problem and it has to be addressed.”

Despite the continuing design, mechanical and operability problems that have
prevented completion of the pilot plant, the company still says it can complete
the non-radioactive material test in January. It also says it will complete the
entire pilot project in 1998.

* In a faxed response to Enquirer questions, the company's public relations
office said: "We will review all information gathered to date and determine the
most appropriate path forward."

Whether one full-scale plant or several mini-vitrification plants are later built,
the project's overall costs are conservatively estimated to be more than $240
million, according to company and Energy Department records.

PILOT PLANT TIMELINE

1992: Energy Department selects FERMCO, a company formed by Irvine,
- Calif -based Fluor Daniel, as new manager of Fernald site. The $2.2 billion
contract is hailed as a model for cleaning up other nuclear weapon sites.

1994: Among other site cleanup projects, FERMCO begins building a pilot
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vitrification plant to test a process that will encapsulate 20 million pounds of
nuclear waste in two silos in glass. Construction problems surface
immediately.

Sept. 15, 1994: FERMCO officials issue report after finding that
subcontractor used unqualified welders, installed inadequate reinforcing bars
in radiation-shielding walil, and the wrong joint in a stabilizing footer.

Sept. 22, 1994: A FERMCO engineer discovers another incident of a
radiation-shielding wall buiit without the required number of reinforcing bars
needed to support it. FERMCO tells subcontractor to drill into wall and insert
dowel rods as a way to fix problem.

Oct. 24, 1994: FERMCO subcontractor installs anchor bolts into concrete
wall and more than 15 ﬁ_aet of the wall cracks and concrete forms tilt.

Dec. 13, 1994: Tons of structural steel were installed and erected without the
required protective coating, in violation of design specifications, a FERMCO
report reveals.

May 12, 1995: Welds on a pilot plant tank are found to be defective and do |
not meet design specifications. Repairs are ordered. Latest of a long history of
welding problems discovered at the pilot plant.

June 15, 1995: FERMCO misses its original pilot plant completion deadline
due to construction, design and other problems. The company tells the U.S. -

Department of Energy that new construction completion date will be Jan. 29,
1996.

June 22, 1995: FERMCO sends letter to R.E. Schweitzer Construction Co.

ordering it to stop all welding on pilot plant tanks because unqualified welder
was found working on them. A

. June 26, 1995: FERMCO officials detail numerous new problems discovered

in construction of pilot plant, including faulty weld reinforcements and
mismatched bottom shell plates of tank. Orders given to subcontractor to start
submitting written repair procedures instead of verbal ones.

July 3, 1995: FERMCO misses deadline of starting non-radioactive testing of
the pilot plant. Company officials say problems leading to delay should be
fixed for a new test date of March 15, 1996.

Aug. 25, 1995: FERMCO officials issue a report revealing that a
subcontractor employee was forced to cut through a pipe to replace a broken
gasket below a metal tank that will eventually hold radioactive material.
Company quality control specialist says more pipe cutting may occur since
design s flawed and that is only way to get to some gaskets.

Nov. 27, 1995: The Enquirer reveals that construction, design and equipment ‘
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problems could delay start-up of nuciear testing process by up to 17 months.

Nov. 28, 1995: Thomas Grumbly, then the Energy Department's assistant
secretary for environmental management, calls for an investigation of
FERMCO's troubles with the pilot plant. Mr. Grumbly says FERMCO
deceived the Energy Department about extent of problems.

Jan. 29, 1996: Promise by FERMCO officials to have construction of pilot

plant completed is not met. Work to fix problems and complete work
continues.

March 1996: FERMCO again fails to complete construction of pilot plant - as
it promised the Energy Department - due to ongoing problems.

May 17, 1996: Energy Department confirms Enquirer report that FERMCO's

newest estimate to complete the troubled pilot plant jumps more than $14
million.

July 30, 1996: Energy Department penalizes FERMCO $810,000 for unsolved
pilot plant problems for the time period Oct. 1, 1995 through March 31, 1996.

Aug. 15, 1996: In a letter to the Energy Department, FERMCO President
John Bradburne says the company is considering several small vitrification
plants rather than one large one. He also mentions the need to have an
alternate plan in place if the vitrification project proves unsuccessful.

Sept. 10, 1996: FERMCO changes its name to Fluor Daniel Fernald.

Sept. 30, 1996: Fluor Daniel Fernald will miss an EPA regulatory milestone by
not completing a design work package due to ongoing design, construction
and operability problems with the pilot plant.

Fernald's vitrification project plagued by serious problems

Recent correspondence between Fluor Daniel Fernald President John
Bradburne and Jack Craig, the Energy Department's Fernald site director,
reveals ongoing problems with the vitrification pilot project and the possibility
that it may be significantly changed or even discarded.

AUG. 15, 1996:

Letter from John Bradburne to Jack Craig discussing a "replan” for the site's
vitrification project that includes switching from a proposed full-scale plant to
several mini-vitrification plants. Also mentioned is the possibility of discarding
the vitrification project entirely for an alternate option:

AUG. 30, 1996:

- Letter from Jack Craig to John Bradburne warning the Fernald company
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president that EPA-mandated project deadlines must be complied with. Mr. 6 3 l
Craig pointed out a significant regulatory deadline will be missed for the vit
project on Sept. 30. '

FERNALD'S VITRIFICATION PROJECT PROBLEMS

The report that Energy Department and Fluor Daniel Fernald officials are
considering revamping or even eliminating the site's vitrification project is the
latest in a cascade of problems that have been reported since The Enquirer
first broke the story on Feb. 11. Company officials have repeatedly denied or
downplayed Enquirer reports detailing the project's troubles.

Feb. 11-14: The Enquirer revealed that Fluor Daniel Fernald and its parent
company, Fluor Daniel Inc., have cheated the government out of millions of
dollars, jeopardized the safety of workers and neighbors, and have wasted
millions on a problem-plagued vitrification project at the Fernald site. The
series also reported that taxpayers footed the bill for $16 million in severance
pay to 476 private employees of the company in 1993 and 1995 as a way to
reduce the Fernald workforce.

Feb. 13: A secret plan was being developed by Fluor Daniel Fernald to change
two major aspects of the proposed vitrification process, that, if implemented,
would increase the cost of the entire vitrification project by tens of millions of
dollars. The company's then-president denied the Enquirer's report, saying no
such plan was being studied or developed. One week later, the company
admitted the studies were being done, and implementation would increase the
project's cost by millions, but declared it wasn't really a secret.

March 3: Life-threatening structural defects were ignored and covered up by
Fluor Daniel Fernald employees in the construction of the vitrification pilot
plant, The Enquirer reported. Hundreds of internal company documents
obtained by the newspaper revealed the problems. Despite the records - and

- statements by the vice president of the construction company working on the

plant verifying the problems - Fluor Daniel Fernald officials downplayed the
seriousness of the report and said they found "no merit" to the newspaper's
claims.

March 25: A special Energy Department investigative team found the Fluor
Daniel Fernald pilot vitrification plant project was riddled with design,
schedule and construction problems that would substantially escalate the
project's multimillion-dollar costs. The team noted numerous safety problems
with the plant, confirming The Enquirer's March 3 report. The team, in its
report, noted for the first time that the Fernald vitrification project was so
problem-plagued that the Energy Department should possibly consider
scrapping vitrification and research alternate cleanup methods.

May 17: The pricetag for the pilot cleanup plant jumped an additional $14
million because of design, construction and testing problems. Fluor Daniel
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Fernald officials, who earlier denied Enquirer reports that the problems would
escalate the costs by miilions, confirmed the second increase in the estimated
cost since 1993. The taxpayer-funded cost of completing the pilot project is
now estimated at about $56 million, an increase from the $42 million
estimated the previous year. In 1993, the company estimated the cost of the
pilot plant at $14.4 million.

Vitrification costs at Fernald

Taxpayers have paid more than $72 million toward this problem-plagued
project. ’

Total project estimated costs
1993: $90 M
1996: $240 M (+) .
What taxpayers have paid to date
Feasibility study and research: $36 M
Pilot vitrification cost to date: $42 M
Total paid to date: $72 M
Vitrification Pilot Plant
1993: $14.4 M - Estimaté to build pilot project
1996: $42 M - Current spefxding

© 1998: $56 M - Projected total cost
Source: News reports

Published Sept. 29, 1996.

Comments? Questions? Criticisms? Contact Greg Noble, online editor.
Entire contents Copyright (c) 1996 by The Cincinnati Enquirer, a Gannett Co. Inc. newspaper.

7of7 ’ | _ | GQOOG*

11496 1537




S L6§ i

uwi3) Buo[ snjd uws) resu-

suonesado jua1o1y33 “9[qerjal ‘9jqeispaid-

uonor a1y 9pn|d3id ) uop-

ssai3o1d/paads -
's10)o8,] Surouanjjuy Loy
9)sBM JTB/I9]BM ¢
ssa18oid sjqensuowap - vg.__Om m \o:M .movvw Hom/Butpuny _
’ : Jo serjddns -
A - sod£] ajsB
nqipato L AISEM Aqes [8o0] -
- uonezneaud -
ad etionezheat . |asempo @sem jo syoedw] orwouooyg
sourdsooy orqng Sumousnpjuj 1500 Surouanpjuy mxw J\: Jo100g  Juouanpyu]
enjea soyus (seiqsnput
821n0s0) |e2u0IsIy uo *sqof) @210
Kmqedes osugydease eoueydesse | |siepjoyexels AUBW]SOAU) $)509 |B}0) sppedwt pNO yiom |8O0]
(exBojouyos) [ | saejnbey 300 sjqnd 12410 ezjwIxep ¢ ezl aysup oSO ¢ eziwup ¢ | | uoKdey3 L 10%10M au6nd
[ I | Jlll_ rlJI_ _ll_.ll_ Fll_ll_
— .
§091n0881 {uonoe eimny geuq)sejiw Aoy |esodsip sjoedwi oWuoNAUS
00838 JO esueydesse Buipeeu suonjos) pue aje}s pue Buisinbay 9|WOU02801308 yst Qajes |einjev uo
Bujusea) uondwnsuos lopjoyenels suonnjos Wwuej Jo o} {ejnpayos) enjeA JwWouoss 8)SBM |BJ0} @s1aApe pue yeey sjoedw) essaape
o2IUNXBW ¢ ez oziwxe 08N OZ|WIUIN ¢ owy ezZjwiLIN ¢ jou eziwIXe eZiWUIN ¢ ez|W(ul W ezIwuI Y enwIu
[ I I L I I I [ I T

Juswuonaue Ayeay e
UJEJUIBW PUE 8)eald,
Hjdueq
|e190s ezjwixe

UOJRIAIH S9ANI3Ig0

00006<



631

Operable Unit 4

Project History & Status
Presentation

- by:
Donald Paine

November 14, 1996

- 000063




631

JTVNY3I4

13INVa 30N

sonpIsal ¢9-3f Y} Eo@ o3pn[s pue Iojem surejuoo yue) duns juedoQg

fduws st ¢ opiS

SOpIXO [eloul ,p[0d, SUIEJUOD ¢ SO[IS
SONPISAI CQ-3] UIBIUOD T pue | SO[IS

] 98eq

A1epunoq $)O UIPIM S[IOS o °

7 pue [ SO[IS SuIpunoIINS WISq USYMRH o
UWIQ)SAS JUSUIIBSI) UOPRY o

Yue) duins jueoo(q e

SJUSIUOD II3Y) PUB SO[IS 9ZBIOIS 9JIOUO0D INO o

:JO SISISU0D N0
dINAH 9y Je syun o_nﬁomo 9AlJ uo auo St ($N0) ¥ un 9[qeredp

b J1u() dqeradQ

000064



31

©

aIVNy3d

T3INVA 30N

1661 Ul sanpisal C9-3 9y} JoA0 pade[d Ae[o ajuojuag
/861 Ul Poppe WeOJ pue SISA0D SWO(]
€861 Ul 9ZIS JUL1INd O} UonIppe wiog

$#961 Ul pappe Eo&xzmnﬁo uoyues pue Juneod onfeydsy

- 8661 ysnoxy) g6 pourad oy Jurinp pa[rg
ZS61 JO IouIm pue [G6T JO [[e) Sulinp pajonisuo)

SOIS 9-Y Jo A103STH Joug

T 98eqg

000065



i

o JIVNdIS

T3INVa 30N

eare uononpoid

wo1y Axinfs se sofis ojul padwnd sonpisar ¢9-3] pajerouad JINHA

Jyue) dwns juedsp Oul pajuRIIP SPINbr]
PeNes SPIJOS

T pue | sofi§ ojut padwng

JoJem M PaLLIN|S

syue) ojul padwnp swni(y

Surpying Surjpuey wnI(g BIA SO[IS 0} PIIIJSURI) SONPISIY
SYIOA\ [EOTWISYD) JPOIYOUI[RIA WO SWINIP Ul PIAISITY

sanpIsay $9-3 A3 Jo
uoneIdUIL) pue JdiddNY

600066



-
"L
©

¢ 98eq

JIVNAdIS

T13INVa 40N

x:mo,um&muv ﬁommo_.ﬁ pey wnipex jo anjea ao_u—bwa
AU} ISNedd(q SONPISAI O[IS Y} Ul PIISAIANUI I9ZU0] OU DNV o

v861
[un DNV Aq paurejas a1om SoJIs 9y} ul syejowr snoroard 03 STy m

dINHA ?9)
pue (MOIN) SYIOM [eoTuIoy)) IPOINOUI[[RIA 1B PIeIouad sonpisoy m

GE««MﬁOﬁ&O&OU S[RIOIN UBOLIJY AQ pajerad( e

so3uo0)
urI3[og oY) Ul SQUIJN SMQO[ONUIYS SY) WOIJ SuIed SAI0 Spud[quolld m

(panunuo)) sanpIsay S9-3f 3y} Jo
uoneIIUudL) pue JddY

- 000067



31

01Z-Ped] pue ‘WNLIOY) ‘WNIPes JO SUOHBIIUIOUOD PIIBAI[S SUIRIUOD

dIvYN¥3d

T3INVA 30N

(SU0) Lp¥ST) (PA 0688 - T PUE [ SO[IS UI AISEM [E10], m
(suoy ¢¢G) zons W pA [Ty o
(suo) 0g9) 1 ofIS ur pA Loy o

(suoy G8TT) €PA 8.8 - Aeo aNuUOSq [E10L, m

(suo1 0799) T O[IS Wl PA GILE o
(su01 7$9L) 1 OIS Ul PA 6ETH o
(U0} Z9TH1) (PA T108 - SoNpIsal G9-3] [e10], m
. ped] pue winueyg .
SOIUB3IOUI JO SUOT)BIJUSOUOD PABAS[H m
(s/m/10d O7) MWl YdH SoWn 00T Uey) 10ed1 e
s/, w/10d 00SH Ajorewnxoxdde st ojexs uoneuewd UOpey  m

pros Lyis-Aei3 1o\, m

SNSLIvYORIRY) §9-3]

000068



~

> EAIVNYI
(o}

T13INVa 3oNnid

BOIY UONONPOIJ WOIJ ¢ O[IS 0} paiIojsuer) A[eonewnouy m
soinjerodwd) ySry je poliq m
§9JBIJUIOUOD WINIURIN PUB $3I0 Ipua[quoId
Suissoo01d jo suonerado L1surjar 0) [enuonbosuod pajerousn) m

LS61 ysnoIys 66T woly JINHA 9Us 18 A[uo pajersus) m

JuSWIdFBUBIA PUe UISLIO 9ISBM

SIPIXO [P PIOD) - £ OIIS

000063




S E&EdIYNY4EdS 0009 00

13INVa JOoNTd

(Suol G9¢61) PA 8L6ET - [esodsip J0J SO[IS UI 9)SEM JO QWNJOA [BIO], m
¢PA 880€ - [eLISJEW ¢ O[IS JO SWIN[OA [eJ0], m

SITWI] VIO SUIPIdIXo
§oJel JB WINIUQ[SS PUB ‘WINIWPED ‘WINIWOIYD ‘OTUSSIe SoUoed| m

QIC-Pea] o
wniueI) e
WINLIOYJ, o

SOPI[ONUOIPE] JUBUIWIOPAL]
SOPI[ONUOIPEI JO UONRIIUIIUOD IOMO] YONJA
SOPIXO [BJOW JO QIMXIA

p1jos Axopmod Ai(g

SoNSLIdIRIRY)) € O[IS

000070




pouf

g dTVNYId , L

T73INVa 30N

SZOLOV (¥4} 4 1)

) rivi
TLL-9'SE "o tL 0 V]t
Sori-i1Zi 091 196 0 cL/eL

i $86-15¢8 11 ooy 0 1471

0098Z¢E1-50¢8 002Z9L 0orsy 0 GLISL
09tL-Liv 09tL 1) 0 riS
00018¥-LS9 00092 00058} 0 iyl
0001 92-00£5S 0004€2 0006¢€} 0 o
00Z66£-0018S 000081 000S¥! 0 vivs
LYOr-LYOP oroy 0582 0 L
0S¥01-500Z 0y99 001S 0 "L
020-28¢ t69 i) ) 02/02
soL-1'8l ¥ et 0 oz/vl
8¥51-02¢ zce 008 0 b2e
80L1-199 oLil 1744 0 ous
TLESO1-69501 00699 00009 0 zne
0822-5¢9 08ZZ zzy 0 ozZr
00,068-08268 000LLY 00016¢ 0 0Z/02
000YEY-000YY) 000182 000292 0 cL/EL
00¥18C-0868Y 000202 000591 0 0Z/02
08ELL-0ZEY 0L0L 096S 0 oz/ct
BA3d)
3903eQ O usellr-y uo usey
eBuwy 1D %86 J0ddn  Jpsunppy

SONPISY g Pue [ SO[IG 10§
S9SATeUy 9PI[ONUOIPEY JO ATeWung

- 000071




diIVYNd3d | . ¢ o

T3INVa ¥oN14

VN £2€0-2¢00 6L00 (TAX) 0
WN Ze00-L100 S000 = €200 0
VN 6000 - 2000 €000 S000 0
0's 8900 - €200 800°0 €00 - 0
VN 1er-scl (4] eIt 0
ol 90£0-5100 8800 sEL'o ¢
WN colL-s6'C Te's €0l 0
VN 18°'s-TC’L et si'e 0
WN 801°0 - 9£0°0 9200 TLo00 0
To - - ¢000°0 0
VN 800 - 1900 100 €010 0
WN gci-Zi'e 4 08’8 0
0's 190 - 62T e ¢
WN 1'0-9100 Teoo 8v0°0- 0
VN Y0¥'0 -800°0 1600 8020 -0
WN . 90€-2L0 680 T8 0
0's 1800 - S¥0°0 ci00 6500 0
WN 801 -9'L) o'te ¥'sS 0
0ol §00'0 - 2000 1000 €000 0
WN 8€0-891°0 00 1374y 0
WN £000-2000 %0000 2000 0
0004 €'l -89e'0 oo 808°0 0
0's - - 000 i
WN 6zZ1'0-4900 6100 €600 0
VN P90 -922°0 4900 #1€0 0
Tzﬂ_-ﬂqﬂdd () wswy—
s|qemoyl|y oBuwy uopEiAeqg uEely
winuyxew pispung

1661./0661 SoNPISaY [ O[1S 10§
sasATeuy S[eIdN J1DI Jo Arewnuung

00007<




o QTYNYIS

TIAINVA 40N
VN £050- 1Pl 0 (71X'] 3
WN 0000 - 9900 9000 :
VYN 88200 - 2200°0 1100 0
0's »91'0-€50'0 c£0'0 0
WN cyZ-12 TS }
o 9080 -9200 910 0
WN ICS-T ocZel’l 0
VYN LLs-90?T sY'i 0
WN 6800-9€00 4200 0
VN . -Z0°4 - 8090 00r0 1]
N o6z-6¢t'L 14k ] 0
oS TL0L- Lis 14 )
VYN 060'0-€S00 Zi00 0
W¥N 99t -9L20 i 0
VYN 819-81°4 11%4 0
oS L0Z70-9800 600 0
VN Si6-¢t8l oLe 0
o 4L00-0100 9200 }
VN SL-9Z0 850 (4]
VN 9000 - €000 10000 (1]
0001 e -LS1'0 14 0
0s €€'0-€000 o 0
VN €C1'0-6L00 8100 i
VN SLZ-29%0 €oL'0 0
— UOIRUTUSSU0Y o) (1)
oiqeMOoflY obusy uoeneq Aduenbesy
wnupey pepums

1661/0661 SINPISAY T O[!S 105
sasATeuy S[ePRN J1DL JO Arewruung

01 vty

000073



a1V Nd3d

TIINVA 30N13
[ CYOZ - O%¢ 0311 o008t 0 Teee
oSt -2¥ L 0'co 0 Ly/0b STT/SCT-WwnuBIN
SEoL - 9vE otLL oSyl 0 LU/ eZ-wnuen
iSri-Lip .28 959 0 e Zez-wnpoyy
0SO1LL - 04012 00209 00Z1S 0 bL/LL otZ-wnpoyy
966 - 6S¥ 1] 08% 0 b 9ZZ-wnpoyy
655 - 28 20y L62 0 L6 ezZ-wnpey
SCYo - LOY oLee 0L62 0 LIS 9zZ-Wwnipey
cSy - v9 198 06z 0 LML - pZZ-wnpey
1€6 - 982 129 L8y 0 YY) LEZ-wnjupoRioNd
L2v9 - ¥SY 08¥t 0zoZ 0 AV]Y} oLZ-peen)
£oth - 2 14 ] (1) 4 " 8/8 LTT-wnupyY
tolis
839080 0 usell-y Uo U Aouenbasg
eBuwy 10 %96 Jeddny  SpSURRPY

INpISIY ¢ OfIS ur
UONeIJU3dUO0)) SPIONUOIpey

—, [ oy

000074



dIVNy3Id

T3INVQ ¥ON14

0s —2e00-GN 8000 2000 V]
ot S L-Te0 € S0 bb/LL wnjuees
tA) €000- QAN 60000 $000°0 e Andseny
oS 10'L -ON 3eo 6eZ0 LL peoT
0's 6'i1-9E€0 Tt S0'S Al WNAIoIYD
ot Z€9-8010 1 /8% 1v8°0 37,1 3 wniwped
0001 951'0-200 90’0 800 137113 wnyeg
0's Siv-ON cetcL igv'e tL/8
USINUSSUSYy (ou) sy (pow)y
o|qemMolly oBuwny uopwaeq uwely  Aouenbesy
wnunxew psspumg

6861 - SONPISA)Y ¢ OIS
10§ S}NS9y AJDIXO], JH

A DXTERN

000075



v
™
©

JIVNY3IS

T3INVA 30N

¢¢¢¢¢¢¢¢¢

WG

—i il

Quewembey
Supeseyy uue |
-Buey suysQg o
dousegy
o opep
Puy sugeQ o

jpelospeg equeseq o
NusuNLe) sygng
« pusdesy o
NOISIO20
40 YOI

A

uopesBeNy 19V AJNOd MILSUNIORALT RUORIN

$5800id UO[IBIOISOY [BIUBWILOIIAUT P 3N 8jqesad(

€1 98eq
 SNOLLVOILSIANI ALIGVLVIYL
SOARDLISLY UORIDGe
seapewseyy
mpewey srusssye
- esapswsity sedwede il sooronyoe; |-l
seapeueny jo T pewey
apApuy poguiag unesiege! SNOIA Ajpuepie
COARSUISNY Uy oye! INOSRY
AWOdIN SIAILVYNUILTY 40
AGNLS ALINIISY 34 NINBUO® TVILING
* AQNLS |
) ALTIGISY3I4 T
vephyo
nnnnn
. aedes
. OMI40D
PRUBLEAL YRSy
PPy ) supiessde
Wewessssy asipuy s18ge
Nop) ougesag 1empued wepsPIPA Siege
vepsuprIveg ... - ssipeuy sppunge[ W ,
W] pus aminy suysge uensege) spduwge
1NOIW NOLLYOUSIANS
NOLLVOLLOAM Vicanay urs

000076



- I p1 98eq
2 JIVNd3I4 .
TIINVA doN1d

uonoy oN A
Te30dsTp AL2004d-U0 ‘TeAomy| ar|

SIN w [esodsip aujs-ljo ‘vopezinqus mawao ‘maomany| WwO/1°gE

S.LN ¥ [s0dsip 2is-JJO ‘UONEIYINIA ‘[eAowy UA/T'EE
resodsp Auadosd-uo ‘uopeziquis DO ‘EACWY waD/gz (sap1xo

resodstp Auadoid-uo ‘woneoyIniA ‘[eAcmRy UA/GT| maw piod) SUOD £ o

uonoy ON g0 aﬂmnrm

SIN e [¥30d5Ip 15-1J0 ‘UORSZINIQEIS WA ‘[ACWITY wa)/1°'Ve

nrz:i&ags?eog%t”ag

INENHLVLS LOVIN TVINIAWNOWIANE - NV'Md GRSOJONL/AANLS ALITIGISYEY
SISATVNVY GHTIVISA NI QALVYIVAS SHALLVNYALTV

000077



-
(ap)
o)

EJaIVNYId e

T13INVa ¥oN1d

1500
Aymqeyuowsduy

SSOUSAI}ODJJF ULIS)-HOYS

JuouIyeal ], YSnory) SwnjoA Jo AN[IGOJA ‘AJDIX0 ], JO UOONPaY

S0USURULIOJ PUB SSOUSAIIOSJIF WLId)-Fuor]

syuowarinbay
aeridorddy pue jJueAd[dy 10 9[qedjddy ynm aouerdwo) m
JUSWIUOIIAUF 9Y) PUe U} UBWNY JO UOIO0I] [[BIAO =

'eLI9)LI0 ZUIMO][O) Sy} JsureSe Pajen[eAs oIe SOANRUIA)Y

SIAIJRUII[Y JO SIsA[euy pajieloq

000078



631

dIYN¥3d e

T3INVA 30N

oourydodoy Ayunwwio) m
ooue)doddy JJelS =

(panunuo))
SIAIJBULIAY JO SISA[euy pafieloq

Q000’79




©

a1vYNy3d - b

T3INVA 30N

J)sem pajeal) ay) JO 9IS 1S9, BPpeASON 9Y) 1k —mmommmﬁ 9Is-11O | [

yuey
dwns juedop pue SOJIS 9y} WO} SA)Sem ) SZI[Ie)S O) UOLRIIJLINIA m

| Jue)
dwins juedop oY) pue ¢ pue g ‘| SO[IS JO SJUSIUO0D Y} JO [RAOWISY m

ApawIdy Pajadfes Ay Jo sjuduodwo)) Jofejy

000050




63 ]

v
N -—

aQTVNYId - e

13INVa ¥OoNT

UOIJeJIJIIIA O) 9]qRIOAR] [RII9)eW O[IS JO SOIISIIdORIRY) o
[eSOdSIp 10J 9)SEM JO QWINJOA SOONPIY m
SJUSNJIISUOD [BIIS0]OIpLI PUE S[RJOW JO ANIQRYORS SOoNPSy m

UOIJRUBWIO UOPRI soonpal Apjueoyiudis m

SAJINIA AYM

000081




631

dIvNy3d S e

T3INVA 30N

QAIIIYJD 150D
werdoxd

Surddiys 9)sem JUSIIND JO SOUSJSIXD - S[qRIOAL) A[OARIISIUIWPY
 suonpuod [eo130[0o30IpAH

| ANeWID
soryderSowaq

AMNs JINHJ SuIpunolIns 9sn puer|

sjuowWRIINbYY -

oyerzdoaddy pue jueas|ey 10 9[qeorjddy juouniad [[e yim serdwo)
SSOUOATIOOJJO WLId) SUOT

(SN J€ )sepq pajeds, Jo asodsiq Ay

00008<



xN )
0y
Vo] L
T3INVA 30N 2
. -
. ! U
i
Bupsey P
IO N 00
ISA wWess04d UONOTHGRIS OISO CARIPYY WMWY
6% 0004 8y 0z-04 8514 6uw 001
YRV rpewey Gl e 1ovd | Apms ALY Aems Apaeives) | (Bmmm Apris Aigrgeive:)
: 1 o304y wogezpupdo owog-youeg | owo5-qe)
ubrseq pgpowoy
L | ! | | |
MR R A | |
00z Zooz L6861 9684 s66¢ »es1 [ 7] Z66L 1661 0661
Ad

Wvd904d LNIWdOTINIA NOILYIIHIHLIN



r .
0T 28eq

o JIVNdIJ

T13INVQa 30N14

uOonBWIOJUL J[NPAYOS PUE JSOO [BNJOR SOPIAOI]

suoneyw| aduewIojrad wasAs soyynuapy -

Qouonradxoe pue uonewrojul Ajjiqeurejurews pue jiqerado sopiaoid
sogues Jojoweted 3unerddo saulja(g

uoIjewIOJul USISOpP 9[eoS-[[N] SOPIAOI]

AN[1o8] 9[BOS-[[NJ JO [opow aAneRjuasaIday]

Ayqroey 159} [RjuowILIadXy

(ueld Jo1d © St Jeym
Jue|d J0[1d UOHBIYLIIA

000084



631

aIVN¥3d

, TINVA 30N

L661 Areniqaq Sunsa) e 9)0[dwo) m

aeSonng 7 29 T OIS - AJ uSredwe) .

poyeurwnys - a1eSonng ¢ onig - I uSredwe) .

9661

Joquioydag 9je[dwo)) - syedoring ¢ 2 ‘7 ‘1 SO[IS - I uSredwe) o

9661 AInf 93o1dwo)) - 1s9], [euonerddQ pajerday] - 1 usredwe) o
sugredwe) 3so, INOJ m
9661 ‘61 dunf [euoneradQ juejd 10[id =

snje)g Juejd J0[iJ UOHBIYLIIA

000085




d1vVN¥3d |

T4INVa 30N

Ae( 194 SuOo], OO ¢ 03 IndinQ sse[n) 9sLaIou] m

QUIYOBIAl WISD) pue INSIA JO uonerad( 9ZIUOIYOUAS m

[01U0)) IO\ USIQeISH =

g[nuLIO Sse[n) ugruag - | udredwe) n

SAANNIqQO 1 usredwe)
JuEld 1011d UONyeIJIINIA

000086



-~ (S TTVNAIS o

© T13INVa 30Nt

zoumﬁ&_ac aouﬁomO. nun Jo couao@.uz%_ n
a1y ndysSnoiy], Aep 1od suoj 7 vo>om.:o< -
Aouoroyyy 3unesdo %61 m

_voozwo.ﬂ SSB[H) JOSUOL, C'Z] m

syuwysiduiody - 1 udredwe)
juvid Jo[id UONeIJLIIA

000087



l.

(An)
©

S aIVNY3d .

T3INVa 30Nt

Keids aqny/3urj0od o.zioﬂz won) m

se3-Jjo ur moua_:_o_tmm\ouam_o& OAISSOOXH m
3uigdnid xoquiey) owa_ﬁommﬁ N

‘ Sw3d3nid 900 W] m

pauaey| SUoSsy| - 1 usredure)
yueld jo[id UOnedJLIOIA

- GO0USS



o

. g .
~ dIvVNJd3d o
M : .

T13INVad 30N

%o:umqu Sunerodo [BWIOU I9)[aW djenjeAq | m
189, soueydoooy oﬁEuaE won) m

159, 9ouejdaooy .5:,02 N

ojesoxins ucoE € PUB ‘7 ‘1 moz.m - [ uSredwe) m

SIAIID EO II usredwe)
jueld Jo[id UONedJLIIA

0000835




-
97 o8eq

s (SATYNYIS

TIINVA 30N

:ouwumﬁumo uonesado Jiun Jo uoneoynNuSp] m
oje1 ;ndysnoxyy Aep 10d SUO0) 7 poAIPOY m
Kouaroryyo Sunerado 9 /7 m

poonpoid sse|3 Jo suo} I m

spuduysi[duwioddy - I usredure)
jueld 101id UoneIJLNIA

0G00G9G




-

vy

: (SAIVNYIS ‘

TAINVa 30N

(quis xomod 29 Surwreoy) 9jejng Jo [0NUOD) - m
EoEoom_mH Eﬁv woyoq INPN =

wo& o,ﬁEosE won) m

19189y ?A u

mmm.ﬁo ur soje[nonIed/oINISIOW JAISSAOXY m
~dwuind pod) I0)OIN =

uonisodwod pady bﬁ:m n

pauaea| suossdy - I usredure))
yueld 10[id UONeIJLIIA

GO00YL



- EdIYN¥Id 000 e

© T3INVA 30N

ouI[ Se3-JJO SINOIY

soje[norIed OAISSOOXO JAOWIDY o

SVAHH PpuUe SoUI| UOIB[NSUI pue odey jeoH .
woIsAs seS-;Jj0 m

9[Zzou Yue) A1In[s adUBYUH e

gunnos urdid Aungs Apdung

dwund Axngs ooefdoy

WOISAS pooy AlInS m

- SUOHRIYIPOIAL JuB[J JO[Id UOHBIYLIIA

00009



¥e)

67 93ed

dIvYNy34

T3INVA 30N

s[[omowIoy) aoe[doy

SONIATIOR
ooueuduIew I0J syrod MaIA Jo uorje|ost 9pIAoid 0} s9jed ojru [[eIsu]
ae1 ndy3noayy asearour 0} duund pasy oukoy Iodyef [ejsu] e

PN =

IONNO AU} JOOO JAJBA\ o

SUIYOBIN WS  m

1auim o) Joud juerd jooidioyeom 0} UOTE[NSUI pue SUIOeI) JeoY [[RISU] o

sopnoe]  m

SUOTJEdIJIPOTA] Jueld J0[id UOHBIYLIIA

000093



v

> EATYNY3IL I

T3INVa 30N

UOISOIO SPOIOJ[ den[eAy m

uononpoid JO Sjel WNWIXRW IS)OW ojeneAq] m

(D.,0S11) uonerado armerodura) mof 10j [enuajod ajenfes] m

ssaso0id
Suryjew-sse[3 uo sajej[ns pue eUTWIN[e ‘WNLIeq ‘ped] JO UOnen[eA m

(g pue Y SOLISS) 9JIuoIuaq Ym 9jeSorns 7 v.:m I SO[IS - AT UStedwie) g

SAANRIqO A usSredure)
Jueld J0[td UOn)eIJLIIA

000UI9%



631

aIVNY3Id o

13INVa 3on14

»

oozutomxo Hogﬁomo pourelq0 m

aseqelep pouIed[ SUOSSI[ PIAJRIAUSL) m
mcoumzn_:_ oouewriojrod WoIsAs payyyuop] m
mquﬁ Jo)ouwresed 3unerado paysiqeIsy m
sodo[oAUd B[NWIOJ PA9J S[QRIA PAYSI[qRISH m

zouo:_uoa SSe[D m

Swﬁ IS9L I 9seyd ueld 01
1o9loag so[iS

000035



d—dv— ) W SWSAS RIdAT WY Q
d 1wawsaBewy [elusmUOIjAUY ‘ v# NOIVdWVD | 3SVHd o S
) se15010 amavi
wm_dxzz Jd avN¥3d 13INVa ¥ond ——"
100§ Jesug 1Yr:iidd se1d010 18 123l
5
. 7€ ?%ed O
<
vd3 OL LUOJIY 1631 | 3SVHd LINEANS 6700044 vd3 OL L50J3Y 1831 | ISVHd LINENS| _ 00v60V:
1043
140d3Y 1631 | 38VHd - SLNIWWOD JdHOINIE 4670721 | L6NNFOT 1631 | 35VHd® SANIWNOD dUOONI| _ SGEGOV:: !
1¥043Y 1831 | 3SVHd MIINIY monF L6NNPSZ | LENNFZH 1¥043Y 1634 § IEVHA MIIATH 30Q| _ 06EEDV:
300 01 14043 1§31 | ISVHA NSS! L6NOrEL 300 0L LHOd3Y 1631 | ISVYH 3NSSI| _ S8EEOV: -
1HOd3Y 1631 | ASVHd . L6NNFLL | 26udvie 1H043Y 1634 I 3SVH|  0ZvODV".
. + vd3 OL v#t
¥d3 OL ti#t NOIVAWVYD LHOdIY 1631 WINILNI LINENS 16¥dv8L NOIVAWVYD LHOCIY 1531 WINILNI LINENS|  S/€60v
1yoday 1831
1H0d3Y 1531 WINALNI ## AWV - SANTWINOD dHODNI 16MdV8L | L6¥dYP0 |  WINILNI ¥# JWVD - SANIWWOD dHOONI| _ 0/E6DV
P 1u043Y
14043y LSIL WIHILNI ## NOIVAWYD MAIAZY 300 L6Y¥dVED | 265VINGZ | 1631 WINILNI Vi NOIVAWVD MIINTY 300|  S9E60V:
. 300 O 140d3Y
300 O1 1HOJ3Y 1631 WINILNI ¥ # NOIVJWVD 3NSSI L6UVNLT 4831 WINTLNI ¥ # NOIVAWYO 3NSSI| __ 09E6OV .
) t# NOIVAWYD ;
vi# NOIVAINYO - LHOd3Y 1531 WIIFLNI 3UVdIYd L6UVWIZ | LENVIET - L40d3Y 1831 WINALNI 34VdIYd|  0veeove .
r $01108 %09/0¢
£0I708 %09/0¢ - NNY 1638 - dW3L 1638 - JLVH XV LBNVI'ZZ | L6NVIPL - NNY 1538 - dW3L 1538 - BLVY XVIW|  0SEEOV-
HOLVE | - AUYNIS %O0¥/0S zoEazS:H L6NVIEL | Z6NVILL HOLVE | - AWMNTE %OP/OE NOLLISNVYL|  GreDve
. r _ $3HOLVE
SIHOLVE Z-%0F/0C-D 08Z}4-ALINOLNIE %9Z 8 SIS L6NVIOL | L6NVIY0 | T-%00/08-D 09Z1-31INOLNSE %92 8 SIIMIS| _ OvE6DV:
S3HOLVYE #-AWUNIS
- SIHOLVE F-AHUNTS %OV/0T-D 094 dWIL MOV mm_zmmF L6NVIE0 | 9603Q1Z %0¥/08D 09L) dWIL MOTV SINIS|  ceeeove. .
HOLVE } - SIT08 %08 - zoEsz_»ﬁ 9603002 | 9603084 HOLVE | - BAITOS %0E - NOILISNVHL|  0EE6DVY:
o _ $aHOLVE
S3HOLVE 9 - £AIN0S %0¢ - 9 IIYOIA 097} V SIS 86030/1 | 96AONBZ | 98- §AITOS %0E - D ITWOIA 0924 V SAMIS|___ 52Ze60V
P $3HOLVE
S3IHOLVE Z-801108 %0¢ - 0 IIUOIC 092+ NOLLISNVYL! 96AONLZ | 96AONLZ [2-501108 %08 - 9 IIUOIA 092} NOLLISNVHL| 02660V -
31374W0D SNOLLYOIJIGOW NMOG ONVLSS 96AONOZ 3137dWOD SNOILYDIJIGOW NMOQ ONYLS|  OLEEDV
. NOILVHVdIHd LOS ¥# NOIVdWYD + | 96AONOZ | 9610012 NOILVHVdINd 10S b4 NOIVAWYD!  GLEBDY -
SNOLLVOIJIJOW NMOQ ONVASE 96AONOZ | 19610012 SNOLLVOIJIOW NMOG ONVLS|  00E6DY
SN 1 ENOHERIOS 3
T AUEALL PN/



youuf

> (S AIVNYIS

T3INVA 30N14

[Tejop Ul pajenjeAd 91oM SIOANJBUID)[Y ¢ OIS =

Apmg operddn ddLIA
Apryg SANBUIR)Y € OIS o

(9661 . A1BNIQ9,]) SUOIIEPUIWWOIY m
Gmmw Arenue() 4O Aq pawiojiod ApniS SULISOUISUY ON[BA =

(S661 19qUISAON) SYUOW /] PIABIOP UOHBOYINIA  m

(€ O[IS UQ SN20J 0, S) 1YSnoag ey

000097



QIYN¥Id o

13INVa ¥ON1i

(HapAy) Anpoeq

[esodsi(q [e1oIowWmO)) PaNIIS] dANRIUSSAIdIY YY) Je sonpisal

pajean) Jo [esodsip pue sanpisar ¢ O[IS JO UOIIRZI[Iqe]S/UOT)eIIJIPI[OS
9JIS-UO ‘€ O[IS WOIJ INPISAI JO [RAOWY - TV =

" SIN 9} I8 SonpIsal pajean)
mo [esodSIp 9)Is-}JO ‘SeNpISAX ¢ O[IS JO UONEZI[IqE)S/UOLIEILIPI[OS
9)IS-UO ‘g O[IS WOIJ SANPISAI JO [BAOWISY - [ NV m

(SLN) 9S 1S9 ], BPRASN Y3} I8 SONnpIsar pajear)
Jo [esodsip 9)1s-JJO ‘(sonpisar 7 pue [ SO[IS YIIM PIPUS[q) SonpIsaI
€ O[IS JO UOTBDIJLIIA S)IS-UO ‘¢ O[IS WIOIJ SANPISAI JO [BAOWY - LIA =

:SIANRUIIY SUIMO[[0] dY)
pajenjeaq 310day € ofIS Y,

000038



631

CaIlYNyId o

T13INVaA 30N

ddDdy 24y e Jerrsjewr poapuiq Jo
[esodsIp 9)is-JJO ‘[errajewr ¢ 3 J AISeA [ WU 9[qerad YPIm sonpisal
€ O[IS JO SUIPUS|q 9JIS-UO ‘¢ O[IS WOIJ SINPISII JO [BAOWSY - H IV m

ddDdY 243 18 sonpisal
pajean Jo [esodsip pue sonpisal ¢ OIS JO UOIBZI[IGe)S/UOIBIIJIPI[OS
9)IS-JJO ‘€ O[IS WIOIJ SONPISOI JO [BAOWY - €V m

(ponupuo))
:SIAN IRV SUIMO[[0] )

pajeneaq 310day ¢ OIS YL,

0000399



9¢ a8eq

- = dTYNYIS

© T3INVA 30Nn14

JUSWIUOIIAUD SY) pue [)[edy uewiny JO 9A199)01d WIOJ 9)sem SOpPIAOI m

$59001d uoAoid ‘£3o[ouyo9) J[qeIeYy m

ISUOOS PIBIPOWIAI 9q UBD ¢ O[IS Ul [RLISJRJ m

uoyen[eAq ¢ OIS JO NS

0003006



> EATYNYIS - e

T13INVA 30N1d

| soLIeuads aperddn osAneurd)e
JO SUONBOYIPOW J[NPIYIS PUB )JSOO ‘SISeq [BOIUYIS) QUIWINNR( m

SUONEIWI] YSIQeIST  m

Ayqroe)
uononpoid e se asn 10J Jd.LIA Suijipow jo Kpiqrsesy olenjeAy m

:S9ANO3[q0
Apnig SuLiosuISuy anjeA 9661 ATenue[ JO UOBPUSWIWOIY :SISY

uonenfeAg opeddn ANoed ddIIA

L

000101



8¢ 93eyg

J1VNd3d

™
© @.—m-z<ﬂ dOoNnid

Amiqedes Sunsixa soejdeiuswsiddns 0y K10je10qE] SUOMER-pUR)S =

Kiroey Jurjpuey wag/sse|ny  w
SPSq UOGIED JO UOTIEOO0[I SJBPOUILIOIIR 0} AN[IoR,] m

WIISAS uonIppe JouLloj ssej3 jjng m

ndy3nouyy ssearour 0} juowdinbs Suruiroy wog opesddy w

Ayoedes uononpoid je gD sourydaoor I MMV 100w 03 waisAs 1oemarsem oyy Jo opesddy  m

suonerado uononpoxd
ajenioey pue Indy3noiy aseasour 0) walsAs pasy pue uoneredasd L[S Jo UONEOLIPON  m

suonerado uononpoid syelfioe} pue Easm.:oEu 9SBAIOUI 0) WAISAS Se3-JJO oY JO UONBOYIPOIN m

uonenjesy apeasdn) Loe] ddLIA

,

G00410z



JIVNY34

T3INVA 30N

6€ 93ed

-
»
o)

piemio} yjed uo c_ommn SOUOISI[TW MU uamuowoz -]

UOISU9IX? Jsonboy m

9661 ‘0€ Ioquuaydog st ouolIsoIw POSSTUI )SII,] m

ma=8mu=§ vi/@Qa
SINSS| J_YIO

’.[

000103




631

JTVNy3d

T3INVA 30N

10-92d-L0

00-9°d-L0
L6-3d3S-10

ha.._z._. -1¢
L6-u®e[f-T0

90-1°0-L0
96-°2d-¥0

90-92d-¥0

96-1d9S-0¢
e

%06

%06
%06

% 06

%06
%0¢

%0t

[euy-014

[euy-aid
[euy-o1d

[euy-o1g

[eunj-a1g

Areunuorg

Areutwioig
adf],

0t 23eg

| ugdisap
11/ 9PLL ‘UOHBIPIWY SIS [eul]

ugisap II/T 9PLL
‘JuowoSeuey IseM AXAd

u31sop I SPLL “Jue[d UONEIYLIIA

UOTIONIISUO))/premy
W9)SAS JUSUNEBIL], UOPRY MIN

ugisop
I1/1 9PLL ‘wa)sAs juounyeas) uopey

ueld YoM
uonoy [eIpaway II 9seyd Mwuqng

aSexoeq vuMI)) USISa(q
ug31sop [ 9L ‘WUe[d UONBOYLNIA

ugisop
II/1 OPIL ‘w9)SAS juawiear) uopey

uondixosaq

SOUOJSAIIAl pue S3[qeIdAI[3(] I3[01q SO[IS

[ ——

000104




1% @8ed

R 9

BISEAN GO >
M SN M
0
S

UOUIY

" Bujpeojun anwwneud
W Ny, Aiddng eyuoiueg

Ajqwessy pes) Avidg

Begybif sy —»

wiopeld HIOM —»

L 3

woog .0zZ Ui Buely —

T yuel Joxiy 1§ uey Joxi

ZH 19p004y L # 10P004
9)luojue 9Jludju

Arewiwing juawaoseld
jluojud g ¢ pue | sojis

~ Jeddoy ejuojueg




- _
ho)
o

QIVNa3d , -

T3INVa ¥ON13

S[OAST UONOY 3Ulyoeoy m

9SBaIOUJ [BnpeIr) .

1/*Dd 000°00€ - 000°00T SHNUOYUIH-1SOJ e

1/1D2d 000°000°09 - 000°000°0S MNuouag-a1d o

UOIjBIIUOUO0)) d0edspesy] ¢ pue [ O[IS m

1661 Ul S)UOJUSY POPPY o

- L86] Ul swo( poweoy e

6L61 UI SJUSA PI[EdS o
C Pue | O[IS WOIJ SUOISSIWY UOpey o1oIy) - AI0ISI m

noumbaoocou doedspeoH ¢ pue | O[IS

SINSST JIY}O

000106



QIVNY34 - o

T3INVA 40N1d

| punoi8yoeq Surpnour ‘s90INOS IS

e woij 1/10d ¢g°() 93e19AR S[OAS] UOPRI POIOHUOW SUI[IOUSJ JUSLIN)
punoigyoeq 2a0qe [/1Dd ¢ JO UOTIBIIUIIUOD

uopel SUIooud) 9ZeIoAR [enuue Ue JI0J SMO[[e G 00YS J9pI0 HOd =
(1/10d 401 X TI°L - T oI'S pue 1/10d ;01 X S¥°6 - 1 OIIS)

_\_Um L10°0 SO[IS G9-3] WO} UOTNGLIUOD J)IS-JJO PI[OPOW JULIND) m

“UoneI0] JINT:J-Uou
© Je ‘[enpiAIpul pasodxd Ajjewrxew ay) JO UOeOO] 9y} je
punoigyoeq aaoqe [/1Dd G10°(Q UeY) 1918313 OU [9AJ] B 0)
SUOISSTWIS UOPEJ J)IS-JJO 0) UOHINQLIJUOD SO[IS YY) oNpay :[e0D VIHSN

| | ‘9oedspeoy
$ O[S 9y} UI S[OAQ] UOPEI JJenud)le 0} [66] Ul pappe de) juojueg m

uopey - SOpiS §9-3

000107



4y o

S IS

YIUOAI

96/das gg/das {e/des ge/das ge/des Le/des
HTH i — = v o

| ]

S T T S e

000°000°G

e 2P R SN e

000°000°01

N3

000°'000°s L

BN 4355

000°000°0¢

A A NN S

uonejpuo0) Asaing pey

'000°000°GC

525

s1a

AR,
kecoiienis

000°'000°0€

s 5 “; x; BAEANATANINY
AN SRR R R L A S BRI R D B L e IR g A RESRSINALANNNY DR Rk

co_um._:o_mo Aaning uoijeipey sA sS4
uoleIIuUddU0) aoedspeal | ojIS

AR

AN AL LN AL L T e

X
o
Q.
)
=
O
o
=
2]
®
=
r—
j
o)
ul
X
)
T
o
~
C

¢G00108



ysuop

PR

2%

QNN

NN SRR

S e S R e B33 R

R AR A s

S1d

ey
By  g6/des ge/des ve/des g6/des z6/das L6/des

NI

XX

e e S S I

R

P R e S R A

R

uoljejnoje AsAINg uonleipey SA S1d
uonelauUadU0 ) aoedspesaH Z oIS

SRR S R e SR

B e s

o)

000°'000°G

000°000°01L

000'000'G1L

000°000°0¢C

000°000°G¢

000°'000°0€

000°'000°GE

(']/IOd) uoljeljuaduo) uopey

P

-

GOUL0T




S ATVYNYIS . .

© T3INVa 30N

premioj yyed uo E:mmuon yoeay l
JUOUIOAJOAUIL JISP[OYaYeRIS pue AJUsSy m
WE9 ], MIIAY [BOIUYO9 ], Juopuadapu]
11odoy uonen[eAy SOANBUIAY € O[IS o
sisA[eue opeiddn jue[d 10[Id e
e)ep 1891 ] aseyd uejd 10[id

| | (L661
YoIeA - L661 bmanomv uoljeuLIoJul pue ejep dJqe[leAe ajenjeAq - m

(1661 A1enige,]) suonerad() | oseyd jueld 1oid sedwo) m

paemioy yyed 333foag sofiS

000110



1

—— A ——— S :

b ALf = 085 g x 0 AL 2295z (U292 8 ) 7
¥

@ Tux mnvmmﬂ h% 4 <mww\\.:mnv \\0|Ah \Mw .\ wm MMW

| =

canoqe (q) suv dwes (p)
7561 *'d10) 0131p :2danog  (9)

*sIvawdanseaw €Y molay N pajye[naye)y (v)
rAdodso13123ds ssew azanos wieds (9)

‘0861
*anpysaa ayl jo :o«uﬂuuuu«v Kea-x (3) ‘saj10leioqe] snqunio) AT{33Ivy pue *°du]l ‘OIN  :3Idanog  (q) .
“anpjsax a3 jo Adodsoirdads ewwed 323ajq (3) “ylel ‘23T 3dinug  (v)

- 000°¢ _ - 000°€-000°2 T 00L'€-00S°¢C wdd ¢ [aydIN
- - 000°C .- 000°Z~00S°1 ~000°Z-009°1 udd ‘3yeqo)
- 005 - 009-00% 008-00$ wdd ‘13ddop
- > ‘ - o 0> gt 4 wdd ‘13a1gS -
- 0 - - 8l-¢1 wdd ‘wnypeqyeqd
- S 0> - - v 1-6°0 wdd ‘wnupieqq
R 0> - 09-0%> 8L-59 . wdd ‘pog
- 000°‘S - - 000°81-€1 wdd ‘uoaj
- 000°0¢ 00€°SY - 000°0$ . wdd ‘amjareg
081 (e 00¢ 002 09¢-087 qdd ‘wnjpey
000°S6 4 000°S¢ 006° %6 000°75-8% 000°0L-09 wdd ‘peay
toeroet
Auvccm 81 ‘ ‘- . wdd ‘mnjuel
00¢ ()95 o'z 009 002°€-008"1 juean
(CM D) - 6Lt _ - - (¢33/41) ¢u/3% ‘Kajsuag
(o0o‘011) - S1'e (000°S61) 225°S - (§13) W ‘aunjoa palewjisy
(Lse 1) A - . 901%6S " 1 (069°6) 401X6L°8 - (suo3) 3y aa Lag
_ ()0 . (p) 104 Aa~0J~.> aavoaz (e)Vl 35T BESRUS T
Gy-) po101S siieq eaedeN 69-)1 P3101S JdHl

[ racm =a

HO "GIVNHIA *DdHA HIL LV GNV 3L1S 3IVHOLS STIVd VYVIVIN-A0d
N1 40 %L ONLALIAN N1 A340LS SANGISIN G9-N Inl 40 SOHILSIHAIIVIVID  * 7 FjuVl






