
November 11, 1994

NOTE TO: Joe Holonich

FROM: Jack Spraul

SUBJE STEEL SETS

Attached is a copy of the following documents I have received on the steel set
problem at Yucca Mountain. The documents were FAXed to me Friday afternoon.

1. CAR YM-94-072 of 8/3 (and response of 8/31) regarding lack of
documentation describing the rationale for assumptions found in the
"Structural Steel Sets Analysis."

2. NCR YMSCO 95-7 of 10/28 (and conditional release of the same date)
regarding a) supplier of welding services on steel sets not qualified and b)
manufacturer of steel sets not qualified.

3. Specification with QA controls of 4/13 (through Revision 3 of 10/28) for
'Steel Sets and Accessories Subsurface.'

4. CAR YM-95-008 of 11/8 (without response) regarding a) lack of
documentation to show a technical review of a purchase order for steel sets
and b) purchase order for steel sets issued under Kiewit/PB procedures
whereas, due to cost, it should have been issued under REECO procedures.

5. CAR YM-95-009 of 11/8 (without response) regarding the supplier of welding
services on steel sets not qualified. This CAR appears to repeat the first
item written-up in the NCR (item 2.a above).

6. CAR YM-95-010 of 11/8 (without response) regarding a) the fact that the
steel set manufacturer's failure to use Kiewit/PB's Management Control
Procedures as specified in the purchase order and b) the fact that the
Kiewit/PB QA program documents do not adequately address the manufacture of
quality-affecting items.

I am still waiting for a telephoned explanation from YMQAD of what has
transpired and what is transpiring on this issue.

I'll keep you posted ai learn more.

Distribution by HLPD. No further distribution required.

cc: Central Files
HLUR r/f
RJohnson
MLee

A(I):Steet.Set
NoveT her 11, 1994

9412010076 941111
102. SU7 J
102.7 CF
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THIS 18 A HW 11AMPI

OFFICE OF CIVILIAN OAR .NO.:..L. O9F 2-
RADIOACTIVE WASTE MANAGEMENT PA

U.S. DEPARTMENT OF ENERGYOA
WASHINGTON, D.C:

CORRECTIVE ACTION REQUEST
I Controing B ment 2 R9elated Report No.

OCO QARD, DOM/JR-0333, Revision 01 !?-94-01
S ResponsIble Organtzaaon 4 DiawsaW With

MD50 J. pyl/S. bonabien
6 Roquireme.nt;

1) QhRD, Section 3.2.l.9 ntbtes: 'Design input shall b specified and
approved on a timely basu and to the level of detail necessarr to permit
the design workc to bO crLted out it a correct ranner that provides a
consttent basis formaking design deci83ons& acomplishing desvn

vl adevaluating 6es changes. ( con imed o next pap)

6 Acdverse Coridtion:

k lack of documentation exists describing the ratiomale for raking assumptions
and selecting data.

Discussion:

Zxzamples of the lack of documentation are:

Structure Steel Sets Analysis, ZfBZA3000-01717-0200-0002, Revision 00:

- No rationale for selection of a conservative "rock raveling" value in Attacbment Z,
page I-1.

- So rationale for the selection of conservative M~ock Conditions" as presented in
A kttbi ant 1, Table 3.

N So rationale £ox selectitg conservative seismic mean peak horizontal azoelerktion
(0.37) as pruaented in jitta ent n1, Table 1.

6 Does a 6Igngficant Condition Do"s a stop work condition exist? a Responae DUe bate:
Advere to -'iUaty exist? Yes_ NDXr. Y8es_ N_ c: ff Ye$ - AttAdh copy Of 6WO 20 Working Days
I YosC . Ono:O;AQB COCDOEI I YeS,CtookOne: OA [IS IDC fTV= zs105ft
11uterv. -Iow: i) Remedial IV Exnt O Defloanncy IM Prolude Recurrenoe 0 Root Cam Determination

1Z Recrum, -fed Actiors:
Revise S Structural Steel gets Analysis to document the rationale for the
selectit;. of appropriate conservative data and assumptions.

William A. Sublttte X > C LUD_____nDate 4
17 Amended Response Aecepted 18 Amended Response Acoepted

OAR Date C"D Date
-t Correctov Actions Verified 20 CiOsurs Approved by:

OAR Dai OADD Data

ERb QAP-16.1.1 REV. 06/27/9'
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OFFICE OP CIVILIAN 8 CARNo.: Y-94071
RADIOACTIVE WASTE MANAGEMENT PAG. . OF 2.

U.S. DEPARTMENT OF ENERGY OA
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAG)

5 Aequirtment (continued)
2) 130otlon 3.2.20 statest "1.osip do ets aba&U be sufficientlyaed 4 to 'oxpose, method, assumpt oas, design input, 2fezences, andunlts iba that a persoa tecnca11y quaUified in the aubjoct can

ut4etstand the docametsa and vesi.v their adellach itvout rbtecourse to thecnriirator." lklao see QAP-3- , Revilsio , ttaclmnt if Paragrap10)

Exhb*OAP-1t.t.2 REV. V/14/94
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Page I of 2

RESPONSE TO CAR NO. YM-94-072

&cmedial Acion:

Structural Steel Sets Analysis, BABEA0000-01717-0200-00002, Revision 00 will be
revised and checked to ensure explanations supporting the engineering judgment used
in the preparation of the analysis are present.

No deficiency exists for Item 3. The ESFDR contains the 0.37g as a requirement for
ESP Design.

Extent of Deficiency:

The investigative actions performed by J. Pye and S. Bonablan and the conclusions
reached regarding Structural Steel Sets Analysis for response to CAR YM-94-072 are
as follows:

Item 1: Engineering judgment was used to reduce the in situ bulk density from 137
lbs/cu ft to 120 lbs/cu ft as a result of the effects of disturbance during
tunneling which Is a reasonable assumption and consistent with typical
published ranges of bulk densities. This was explained in the analysis as a
12% reduction In bulk density.

Item 2: A load factor was identified from a standard classical reference - "Rock
Tunneling with Steel Supports", 1946 by Proctor and White, published by
Comunerclal Shearing Inc., by the Oeotechnical LDB as indicated In
Attachment I of the Structural Steel Sets Analysis BABABODO-01717-
0200-00002.

Thc load factor of 0.25B with the corresponding description, 'Massive
moderately jointed" with a propensity for loads to change crmtlcally from
point to point were selected on the basis of engineering judgment and field
inspection of trench NRT-1, taking into account the geomechanical
properties of the Pre-Rainier Mesa material, method of excavation,
excavation rate and support installation capabilities of the TBM. Also
taken Into consideration was the fact that the referenced material is based
on 50 year old tunneling technology and practice and as such Is not
representative of the rapid excavation and support technology employed by
the YMP TBM system. The Structural Steel Set Analysis BABEAB000-
01717-0200D-002, Attachment I has been revised to include an explanation
based on the above.

Item 3: 1Te use of 0.37g Is consistent with the ESFDR seismic design criteria. No
deficiency exists.

C'J /" . }IJ i .. � 0 Cl r- r A OCL4 0, 14fl- rw .2
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Review indicates that the deficiency does not extend to the 2C Early Release products.

CorrectiveActioni to Preclude Recurrene

/0�� P.* a�)
.4

Assumptions and data used as input to desigp analysts based on enginecring judgment
will be explained In sufficicnt detail to clarify any subjective assessments, to the
extent that a person technically qualified in the subject can understand the. documents
and verify their adequacy without recourse to the originator.

A documented trdining session will be conductcd for all subsurface designers that are
or will be involved in the preparation of analysis stressing the importance of providing
the basis for assumptions and selecting data. Refer to QAP-3-9 Attachment I Item 7
requirements. I

Rcsponsible Individual: Bob Saunders
Date of Completion: 9/30/94

Al . Wg*t, Manager

I~;SDetomn

Day/ /
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YMP.006-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT03114I94
NCR. No. .)j2. g 7 _ NONCONFORMANCE REPORT Page I do L

Initiator Name. Li (oAwt . Organization: SUE . . Date. -o ,

2. Description of Non-Conformance:

3. e/i<dafto Qinvandation Non-0

Name: ,, Organization W' OA Date: bit e189f
4. DIsposition Evaluation

O Rework 0 Repair 1 Use-As ls | Conditional Release

o RejecUSurap 0 Limited Use j Discard

JustificationlComments:

6. Oisposition by_

Name:. Organization:. d -0 Date, LO/7&r,/ W

S. QA Concurr with Disposition: Correctve Arton: 0 No 2- N.o t D
CD Reportable [Non-Reportable

Name: -- 2\)Q-Organization: -Q8 Date:

,7. Completion of Disposition:

Nname: Organization, Date:
QJQOC Conourrence:

Name: Organization: Date:

8. Final Review"

-. - _____________________________ Organization: Date.
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N-,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

YMP-005-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
03114/94 NONCONFORMANCE REPORT
NCR. No. j/M~qefp _ t-_ 7CONTINUATION PAGE Pa

1) KiewitlPB procedure SPP,.O08, Rev. 2, WelderlWelding OpeStor
Performance Qualltlcatlon paragraph 3.0.2 states -WelderlWeldlng
Operators Performance Qualification tests shall be conducted by the
KIewvtIPB Welding Engineer or an approved Independent Testing Agency."

KlewltlPB utilized Hayes Testing Laboratory, Inc. to qualify welders from
Commercial Pantex S8ka who performed welding on the Steel Sets during
the fabrication process.

Hayes Testing Laboratory has not been qualified for supplying these
services In accordance with KlewItIPB MCP 7.0, Rev.4, Control of
Purchased and Services.

2) These Items (Steel Sets) were designed and to be manufactured as a "Q"
Engineered Items In accordance with Specification BABEABOOO-01717-
02341, Rev. 1. and Drawings BAB2AB000.01717.6300.02341.VO-01-1 212,
Rev. 4, BABEAB00OO01717.6300.02341.VD02.1 212, Rev. 5 and
BABEABOOO.01717.8300.02341-VD403-1 212, Rev. 2.

Engineered Items are required to be manufactured In accordance with an
approved quality supplier. The Steel Sets were manufactured by
Commercial Pantax SIka, Inc.. Commercial Pantex 51ka, Inc. was not
qualified by KleowItPB as a supplier of quality Items or services.
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Attachmcnt 2

Disposition (Conditional release) For NCR YMSCO-95-7

Justification

Install steel sets as necessary for personnel safety to the extent possible in accordance with
the latest version of Specification BABEABOOO-01717-6300-02341. Revision 3 of this
specification has been approved by the M&O and will be submitted on October 29. 1994. to
DOE for 6.2 review and Acceptance For Construction. Maintain installation records for
future evaluation of the steel sets fabrication and installation. and for final disposition of any
steel sets installed in accordance with this disposition. The Constructor shall provide
additional information regarding the specific deficlencies identified in this NCR.

By foliowing the referenced specification the steel sets will remain accessible for inspection,
and traceability will be maintained.

It is not anticipated that the steel sets will be removed, however. if necessary supplementary
ground support will be installed.
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Specification Cover Sheet

Complete OnlJy epticable Ireins

WBs
1. OA OA

P891

It 1 _J

I Of l t
2. TITLL Of SPECIFICATION
STEEL SETS AND ACCESSORIES SUBSURFACE

3. CRUMN IDENT1"lt 4. SION NO.

BABEAB00001717-640042341 REV 03 Qi
*. OA CLASSIP-_ONS
Includes perutaacmt items classificd QA-I and QA-5. TBVY 192

TB%' 193
THIlS SPECIFICATION INCLUDES QA CONTROLS X YES NO TBD-147
6. Revision 7. Bges B. Pageo

Number/Date Added Deleted . Desc"~teon o1 Pcvtsuon

00 04113/94 1 1 0 Issue for Advance Procurement
01 06124194 0 Reissue for Advance Procurement

Change *Contractor to Constnictor|
Article 1.01: deletc *compecW' afer the 'turulel'
Paragraph 1.03BI; change 930 to 691'
Paragraph 1.03B2; change "900 to '93a'
Paragraph 1.045: include QA Classification and QA control intormation
Paragraph 1.04C: delete *For Cornmetial Grade Itens:
Paragrapb 1.04F: delete 'perforrned by the fahrh~ator in the shop-
Paragraph 1.0F1; delete *and all cut edges and 'for dcfe.ms prior to uIdind
in accordance Mii4 add *Section 3.2'
Paragraph 1.04F3; delete 'shop'
Paragraph 1.04F4: delete and renumbet accordingly
I.0F4: change 'appioval' to *review and Icceptance' and Paragraph cutbers
to 1.04FI. 1.04F2. and I.04F30
Paragraph 1.04FS change '100 percent' to *20 percent|
Delete Paragraph 1.04F6
Paragrapb 1.04G: delete OAll shop' cbange '100 to '20 add *by
Constructor QC during installation'
Paragraph 1.0403: delete 'Al shop and field' change *100' to 'Constructot s
option and 20' add 'A tnsion measuwino device Shall be required at fie job
site.
Paragraph 1.04H add 'Accessories' and the codes to following for each test
Paragrapb 1.0411a: change '10 to0s' to S50 tons' and add "CO shape'
Paragraph I.0411b: change 'Iwo' to 'five' and add 'Jagging CS'

1. ORIGINATOR _c-all -

,iS~~9 /elk /RR 1-0 ZI os
I 11. CHECKER ~~~~~~~~~~~~~~~~~Date

,~~~~~~~~~ _ 4d O / ;2 29t

3. VVERIFIEA V,9 Date rl oft/

14. b£PARTMENT ANAOE .

A S.cZOUALITY AS&u/ANZ Date
__2. *06 a/ * J 3 _.

0"- z6
V 006, F.. . ; 1:11
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CRWMS/M&O
Wes

1 OA OA

Patge

1 2'

2 0' 14

2.TITLE -

SlTE£L SETS AND ACCESSORIES SUBSURFACE
a7"OIMlMNT IDENTIF1 j ~,~i A. REVmSIQYNO6
BABEABOOO01717 402341 REV 03 103
5. Rtvisson 8. Pages 7. P3ges

Number/Date Added Deleted 9 Oesct.poon ol Revison

01 06124/94 0 0 Add Paragraph l.04llc and l.0411d
Paragraph 2.02DI: change '1 .04E to 'I.04FO
Article 3.01: add *in die nf tl' and duclcw the last sentnce
Paragrapb 3.02A: change Paragraph I.04F to *1.04G.2 to 1.04G.3'
Paragraph 3.04EI; change 'planc of each set rith In' to *of concrete segmcn !

or ate and ginvern' to *concrere'
Paragraph 3.04E2; change *lccations as required by installatioo needs' to '610
mm (2 feet) centers and at the middle third of each invert segrxnt'
Paragraph 3.040: delete 'Correct poor' change 'prcsence of the NE' to 'A. E
review'
Parigraph 3.04H: add 'blcking after insullation of the steel sets'
Add Paragraph 4.OlE Construcwrs records
Approved but not issued
kssue for Consruction

Extensive changes to text %ere made throughout the document to enhance.
clarify, and facilitate the pta.uicability and fnucionaliky of the conistructiun and
submittal process.

02 07/11/94
03 102394

0
2

0
0

This revision includcs changes hased on incorporation of a revision to the
Material Dedication -nalysis DI: BABEAB130001717-0OQ00003 REV' 01

Added Pzararaphs 1.03A2 and 1.03A3
Added Paragraphs 1.03B6. 1.03B8. 1.03B9. and l 03B10
Added Paragraphs 1.03C3 and J.03C4
Anicle 1.04 edited tor clarication
Added Paragraphs 1.05A and l.OSB
Added Paragraph 1.06A
Paragraph 2.01: Added tisdng of permanent components
Paragraphs 2.01B. 2.01C. and 2.01D edited for clanficarion
Paragraphs 2.02DI and 2.02D2 added

i Paragraphs 3.01A and 3.01Bl expanded for clarification
Added Paragraphs 3.03Al. 3.03A4. 3.03A6. 3.0331. 3.03B'. 3.03D. and
3.03E
Paragraphs 4.01A, 4.01B. and 4.01C expanded for clarifIcation

Deleted AISC S329-85. Added AISC M016-89. AISC M017-92. ASTM A 6/A
6M!916. ASTM A 53-93, ASTM F 606-90. AW AS.1-91. AWS AS.20-79. and
YAP.l5. 1Q.
Deleted Pauagraphs 4.01D and 4.OIE.
Editorial revision change ade throughout.

i

I

I

I

i
i

iI -
OAAS.S 04S3 IP, 05 934
A-3.@ 04ex, ft 02 ID o
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I 111A.non-O.01717-63 1-n.02JI RHI' 03

SEC I )N .02341

ST:L. SE:TS AND) ACCESSOHRIE:S SL ss'RFAC:

PART I GENERAL

1.01 SECTION INCLLDES

I
The work covered by this Specification Section includes the furnishing of all labor, materials
and tools for fabrication. testing and inspection and delivery. as required. for the ercction of
steel set support systems in the Topopah Springs (TS) North Rrnip as specified herein and uf
indicated on the Drawings.

1.02 RELATED SECTIONS

A. Division I General Requirements

B. Section 05121 Structural Steel and Miscellaneous Metal

1.03 REFERENCES

A. American Institute of Steel Construction. Inc. (AISC):

I
I

1. AISC MO16-89

2. AISC M017-92

Manual of Steel Constructicn. Allowable Stress Design.
Ninth Edition

Manual of Steel Construction. N'olume II. Connections. ASD
9th Edition/LRFD) Ist Edition.

I
I

B. American Society for Testing and Materials (ASTf MI):

1. ASTM A36/A36M.-91

2. ASTM A307-93a

3. ASTM A325-92a

4. ASTM A37092

5. ASTM A490-93

Standard Specification for Structural Steel

Standard Specification for Carbon Steel Bolts and Studs.
60,000 psi Tenslle Strength

Standard Specification for Structural Bolts. Steel, Heat
Treated, 120/105 ksi Minimum Tensile Strength

Standard Test Methods and Definitions for Mechanical
Testing of Steel Products

Standard Specification for Heat-Treated Steel Structure Bolts.
lSO ksi Minimum Tensile Strength

Stanu4rd Specification for CrTbon Rnd Alloy Sicel Nuts

I

6. ASTM1 A.563-93

I 1t04'940 O'.t41 . 3



ID: N1O'YIO1Yi4 - r5TU51NO.UUo r. ±4

I tIAHEADl()OO.1 7i 7 ANA-02.14 1 iii\ 413

I
I
i

I
I

7. ASTM F4.10-93

x. ASTM A (/A 6%1-91b

9. ASTM AS3-93

Standardt SpcLiflction tor H1ard1encd Stcel Waihe'i%

Standlird Spcdricattin for Gcncral Rcquircments for Rolled
Steel Plates. Shapes. Sheet Piling. and Bars for StruLtural
Use

Standard Specification for Pipe. Steel. Black and llo Dipped,
Zinc Coated. Welded dnd Seamlcl%

I
I
I

10. ASTM F606-90 Standard Test Methods for Determining the Mechanical
Properties of Extemally and Internally threaded Fasteners.
Washers, and Rivets

C. American Welding Society (AWS):

1. AWS B2.1-84

2. AWS D1l1.-92

3. AWS AS.1-91

4. AWS A5.20-79

I
I

I
I

Welding Procedure and Performance Qualification

Structural Welding Code Steel. 13th Edition

Specification for Carbon Steel Electrodes for Shielded Metal
Arc Welding

Specification for Carbon Steel Electrodek for Flux Cored Arc
Welding

1.04 QUALITY ASSURAINCE

A. This Specification Section includes materials and activities classified as QA-I. QA-5. and
I QxA-None. Individual quality assurance (QA) vontrols are designated "QA Control" and are
I underlined.

B. QA shall be conducted in accordance with Specification Section 01400 and applicable QA
controls fromn other Specification Sections. 0A Control: All inspections and test results shall
bedocumea-ted and made _vailabl to the Architm'Envintr (AX).

C. Acceptance of Product

I
I

I
I
I

I
I

Q. A Control: Receipt Verification of Itern-s Classified OA-I and OA-5 that are yurchascd
from-a- gualified. 19urtC shal.1 include:

a. Dimensionall/visuaL-inspection for conforMance~ith Purchasiny-Documenuts which
impose the reouirements of this Specification Section and aDplicable steel set
Drawings.

b. Vefication that-Certification Documents _auIed by the-Purchaslng Documents ae
received. acgeptableand In accordance %ith the requirements of this Specification
Section.

I 10i24940 023A1 - J
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I 2 (,O\A C(nnirnl Re-cipt Vcrificitinn of Items CINotwed OA.-l anti OA.5 that are PTLwhJ d

It yommerucil !ralle items %hall incl ue:

I a. DimensionalIKu~al insngc-tion for conformance %ith Purchaiing Documcnts which
im se thec ircige nts -f thi% Spcifi ation Section and applicable -te 1set

I euiect ciuacinPrDrawingts.

I impose the requiremena s of this Specification Sct6ion and applicable sscel Set
I Drawings.

I b. Documentation4 as applicable, that the item was received and is in conformance with
I the Purchasing Documents and the requiremnent~s of this Specificauon Seclion.

I ~~1. *'erifv that itorasee of materials is in accordance ~ith rnjnufacturer's recormenclamlon~

I 2. Ensure that materials received Ae controlled to preclude inadvertent use of items prior to
Eteipt verificatio~n.

3. Ensure materials that are Durchased and accepted for uow in OA applications are

identified to distinmuish Them from those like items ipurchased and accepted for use in
NonO aiolicaiolns.

I E. OA ConolMatedal dedicaion 1hall be conducted in ac~ordancc with ParagrAphs I.04C2
I.04F. 1.04Q. 1.04H. 1.041. and 1,041.

I F. _onmo: or te rcha.Vd o rcial ade and ac ted bX materials dedication
In accorance with Parauraohs__ .04C2._1.04H. 1.041. arid 1.04J: materials test-reports and
Certificates of Conformance or Certificates of _ mlianq as rcquied in this Specificatijl

I Sectign ft)) be comjvlete and acceptak)e (HOLD POINT and retained as QA records.

J

1 lO!04!94 02341 * S
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I p ~Ig : t ~olflnn I727AM-nn-n234 as it n.o

I G. QA-Conitol: l'.pcion of Field

I 1. Tc-aing andl inpection of field %clding outside the tunnel ant field cutlinft fIth
MrUC fa iiMenib 30 stel set and acces ries shall k eformed in-akc rdacIne with

I ~~~rocedurt s devf id yte ootrtuctr that deal spgRfiay IIwith the itemc m ntioned
I in this paragraph. TheH. nrocedurex shall be submiited for ARE review. lHOLD POINT)

I 1H. OA Conrol: MechaniaI g of Steel Sets and Aevs-r2e5

I ~~1. M-echanical testing of steel set members (WS and CS shaves, and plates) ASTXM A36
material shall be in accordance with procedures described in ASTM A370. Tests to be
included as a minimum: minimum tensile stength and minirum Yield streiwih in

I accordance with Section 13 and a bend igst in accordance with Section 14.

I 2. Mcchanical testini of ASTM4 A307. ASTM A325 and ASTNJ A490 bolts shall be in
I accordance with the procedures described in ASTMi A370 or ajensile strength test.

ASTM A-563 nuts shall be Proof Load tested-in 3ccordance with ASTM A3A70.

3. Mechanical testing of all- %eld-metal material shall be in accordance with AWS AS.I
I Setion 11 or AWS AS.2O Section 1.4.2.

4. Mechanical testing of washers ASTM F436 shall be in accordance with ASTMJ F606
I Section 5.

I 1. QA Conirol: Test Socwimens

The following specimens shall be taken for each test specified hereln:

I 1. Two specimens for each fifty tons or each heat lot or frac1ti3n thereof for steg] sets WUS i
I ~~~and lavyint (C81.

2. Two specienrIs, for each five tons or each heat lot or fraction thereof for steel plate
attachments to steel sets &JI and lagginit (CS). except for lacking brackets. wedges and

I shim platini.

3. Two specmens minimum Lot each 1000-pieces or fraction thereof for ecgh diameter and
Irade obolts and nuts and washers used.

4. Iwo specimens for- each heat lot ri fraction, thereof Lor carbon, steel electrodes.

I J. OA Control: Welding shall be inspected bv Consuctor OC using nondesuucdye methods a%
follows,

I- ' 1. Material to be welded (WS' and CQ shapes and steel plates) shall be visually inspected
I ~~~and shall be in accordance wijh AWS QDL1 Section 3.2.

I. Or., k ndre. percent of 311 welds chall b 'isuallt ivirected in accordance with A%
I DI1.! Sections 6 and 9.25.

I 10/4/94 0.1.4J . I
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I 1t4IIFlAHWOO01717463-002341 REV '3

I 3 Viwtlal inpction of welds shall ie rerfnrmed bv.per-onnel who hanc g cn 'erricd lO
l ocrforn welding in Pslions as deswrivd in AWS DI.1 Section .l.,.

I 4. A minimum of ten -rce-nt of all welds in each steel et shall be magnetic particle
I in~spctedin accordancywjth AW$ Dl.l Section 6. Subsection 6.7.6. and Section 9.25.

Thbe-welds to be _Lgdomly tested shall be seleced in accoridance with a Construclor
ap~proved vlard.'Test results shall be OA re~ords and made availabl; to the MlE

- I ~~K. OA Control; Connection Lor utility br'ackets -to steeh eals hall be bolted. Bolt hole% in the
I steel $ets shall ke field drilled in accordance witheparaaph 3.O1B. One Hundred Percent of
I the total number of field drilled holes shall be visuallv inspected bv Constructor Cf.

L. QA Control: Wedge-sshima. vipie spacers. blocking. -clip plates, and alt permanent itemns shall
be insDected for the tollowing:

I. Pimensiojnal/visual inspection of rEgeivedjItms shall be in accordance with the
r~Ifcrged §pecification S-ctions or approved shoe Draningp.

I M. OA Control: Bolted Connections

I I~~. OA Qontrol:- A minimum of 2 bolts-or ten Percent of the bolts-in a connecthion.
whichever is reatelr. o all bol1ted egnnections Using -ASTMI A3(V7 or A5TM A,125 bolh.

I s~~~hall be visually in~vected &IsnSue tightness dgring construction finue tightness shall be
in accordance with AISC).

1 2. The Constructor may use ASTM A490 bolts in lieu of ASTM A307 or ASTMI A325
with the approval of the A/E.

3. QA Control: AlLtbolted connetions usinje ASTM A49gl bolts shall bejfightgued to a-boll
l Dretensiml not less than thE followine:

I Bolt Size A490 Bolts

3/4" 35,000 lbs.
7/8w 49.000 lbs.
I1 64.000 lbs.

1-1/8" 80,000 lbs.

4. QA Control: A *nuimun -f -2 bols or. c et of the bots in a connection,
w _Icbn is .ee fol allble connections using A] A490 bolts. salbe
insoected for proer tightenini by a direct tension indicator. A calibrated tension
measuring device shall be reouired at the job site. bIsptction results shall be
documeated and recordl made available to the A/E.

I N. OAtontro2: Jack nountina and iacking 25 tons maximum gaacity

I E* On hun4red Peri of the iack mountinp %bill be dimensionallh insnec~ed to Cjnsire
I that the center of the iack -vlinder shall be within 6 inches from X-axis and in line with

l S0124194 02341 - 7
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I Y aYaxis of WXX1l steei se% IX and Y axe% %hall tw in Jtxptdan;l e %ith ParjeL'r.ph

2. The iacking iwagaity shall betse n iitdb h '1trug~or so thki25 ton% isth

ultimate maximum forcthat shall not bc cxcecded during iacking o2eration.

I 1.05 DEFINITIONS
I
I A. Perpendicular steel set alignment: Alignment of steel set system perpendikuljlr to the
I designed tunnel grade.

I B. The following components of steel sets are permanent.

I I. Steel Set
2. Steel lagging
3. Tie rod and pipe spacer

1 4. Steel set foot plate
S. Steel set connection to insert

1 6. Connection to steel set segment
7. insert
S. Steel set foot segment
9. Shim plate

I 10. Steel wedges.

I C. The following components of steel sets are temporary:

I 1. Jacking brackets assembly and bolted connection to steel set
1 2. Anchor bolt to precast concrete.

I 1.06 SYSTEM DESCRIPTION

A. The steel set system, including permanent and temporary items, provides immediate
support for personnel safety after installation. The permanent function steel set system

I provides maintainable. long-term ground support in the TS North Ramp for up to 100
I years (TBV-192).

PART 2 PRODUCTS

1 2.01 STRUCTURAL STEEL AND OTHER PERMANENT CO.NPONENTS

I A. QA Control: Structural Steel Sets and Associated Permanent Components shal be of the
I fol1owing materals:
1..

1. Steel Set WS Shave - ASTIM A36
I 2. Steel laUinR - CS ShaDe- ASTM A36
a 3. Ticrodand 0c -;Racer- Tic-Rod AST\ A Pit A.UM A53 Gr B
I 4. Steel set foot olate - ASlhI A36

1 10124.,94 01341 - 8
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5. .Steell wl vonnection to inwrt - AS1 1%i A,36
6. Conamluon-to steel set -ceimnt - ASTM AM6
7. Insen - A5TMi A36

S.Sel :tfotsemnt - STM 6,
9. Shimglatc - ASTM A36
IU. Steel wed9es ,-ASTM.A36.

D. OA Control: All bolts-and tic rods shall te ASTM Q0(7 or A325 with he~avy hex, IPradekDH
ASTM A~63 nuts and lyoe-l washers in acc-ord-onic %%ith ASTM F_43§ Mnles%% indicated
otherwise on the Dfrawinjs

1. High isnrejth bolts -at Constructor's- oplion sthall be in Accordance with the rtguAirements

of ASIM A490.

2. A1 bglt. nuts and washers hA be- new.

C. OA Control: Weldirw materials shall conform -to AWS AS.] 2I A5.20 Series clectrodes
unless otherwise noted on the Drawings.-Welding elecqrods shall be -E70XX.

D. Steel Sets and Associated Temporary Components:

I. Jacking Bracket- ASTMI A36
2. Bolts - ASTM A307
3. Nuts- AST.M A563
4. Wclding electrodes- E7OXX.

2.02 FABRICATION

A. OA Control: Fabricate-strugtural steel sets. shim plates.g~ cIPlatts. insert assembly.-laggi e.
tie rods. -and cgd pilate in accordance with the rPrawines. Steel set-shape shall be cold rolied,

B. OA Contol, Bending Tolerances. for Structural Steel MeMbers

1. Rib scernent asseridy. shall conform to truie !gi~plate at ends within tolerances siated
herein. Ribs between end Miates may depart from mie tenulate DiUS or minus 3A8 inch
Iprovided no pMint deDarts more than 1l/ inch in any 3 feet temlate lcnah. The nb
setment shall be of uniforn contour.

2. Flanges shall be tre to shaPe within established mill rolling tolerances except that after
bending, the outer flanee will be Permitted to drooo 1/S inch- maximum toward the Inner
flanee, F1saW droop wil be in addition to any flange deviation allowgd within mill
rollinye tolernnces.

3. The-web-shall be true within established mill Wilyin %ojerancesi. Ind free of cracks and
wrinkles. Where radii of bends ae14-or More-times the-kiam .4eoth, bucklinje of the
web for a distance of 1/2 the bemdIhfo eaC~dwl bePermitted where
deviation from f1tm 4riet nen exceed pi's 2, minus 11$ inch.

1 10124,94 02341 * 9
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4. Dcpth or beuim at w& ififcr tx-nding ii~n be ~a min%I1um Or 114 inc:h IC%% than uhe

5. Swcep in beamS between end Diges will In pgermiit iiti esiablished mill rolling
tolerances.

C. OA Control: Shon Fabrication Tolerances

1. Th uttorTM plate afteL.eldin ishall bewithin Plus or minus 1/16 inch of w arl
witb respecLtto the Y-Y axis of the W8 members.

2. Tie, ro holes in web of rib scamnt holcs shall lie within plus or minus 3/8 inch of
location shown on Drawings.

3. Mill roffine to artc shall apl to1 th widt of Blatetwit -milled- si aeoan

with -reference 1,03A). I aitc- 1-158. Width or lenethl of sheare P-lates to be within P-lus
or minus 1/8 incb of theoretical dimensions.

4. Grous of holes in-joint Plats after assembly shl lie-within Il inch of correct location,
irnesecfive of the variations which may exist in the beam as a resulL of allowable
tolerances.

D. OA Control: Connections

1. OA Control: Welding shall be in a1.ordance wuth Pay l03C2. The Conslruglor

shall maintain as OA records. documentation of welders qualifications.

2. As ycrifigd-and wecrded per AWS B2.I1. AWS DI.] Part A5.1 and Part B C5.5,
Records shall be madc availabto AAli

t E. Fabrication of temporary components shall conform to AISC standard practices. tolerance and
I Specification 05121.

2.03 FINISH

After fabrication, clean all structural steel of all weld slag. flux deposit, dirt. or other foreign
t matter. ASTM A53 pipe shall not be Hot-Dipped Zinc Coated.

PART 3 EXECUTION

3.01 FIELID CONNECTIONS

1.,, A. QA Control: Field _connetons in the TS North Ramp including mounting bracke for
subsurface utilities. shall be bolted as igdicated on the Drawlnzs. Feldjwe1din to Iteel set is
not pRMitted after installation. Field weldlnu to stggl sets-2utside the tunnel shail k
Ionsidered a spiSal nroesc in a q n tblS~pecificgtion S.Mdon OQISOI

l 10124/94 02341 - 10



ID: NOV 10'94 15:09 No.008 P.2i
ID : NOV 10 '94 15:09 No.008 P.2!

B. OA Contuol: Field drilled hlte% in steel sets sh ihl b' Ivated in a~cordjnl.e with the %tandard
I icve for WXX3I. and florninal holc dimensionm shall b in awXordjnce with Table JA.lI of

I ~~Reference in Paragrap h 1 (13A2 unkest oiherw' se noted on thb Dri-ins

3.v2 HIGH-STRENGTH BOLT INSTALLATION AND INSPECTION

I A. OA Control CGeneral tnstallation and inspction of all high strength bolts-nuts., and
I witshef shaziJ be in accordance with tht, regjuiromenie of 1 .03A I and thc requirgmernt% of
iajh 1 and 1M4.

I B. OA Control: Faqtener handling and storage shall be in acorsdance with Paragraph 1.04DI.

I 3.03 ERECTION

I A. All steel sets shall be installed in accordance with the following criteria:

1. Once assembled and clear of the tunnel boring machine shield. the set shall be expanded
against rock surfaces through jacking and the insertion of strucwral inserts and/or shims
in each wall member as shown on the Drawings.

IA Control: The steel setsshall be installed nominal 12 a DeEndicular alignment
I (Paraeraoh 1.05A). Te horizontal offset frm p)Mmb for a steel set shall not exceed 8_14

inches measured between the crown-and base-of the steel se h Cntructor shall
suIt for *ew_ r nd a rov an ins ction Ian-to ddress the asurement of
these tolerances (HOLDPOINT)

2.The expansion of the sets shall be done so that the outside surface of the set system is
forced to make positive contact with rock in the croun and walls to the extent practical.

3. OA Control: Thw Constructor shall subfit a iank/exDansion process roedure to the
Al for review and acceptance to ensure controis in Parairaphs 1.04N1 and 1.04N2

I shall b met and documented. (HOLD POQIl

4. During the steel set assembly, lagging shall be installed to control sloughing,
I spalling. or fallout of rocks in the crown and walls.

5. If at any time the steel set and lagging system fails to control rock sloughing. spalling or
I fallout in the tunnel crown and walls and a loosening of that system occurs. blocking

and/or possibly additional lagging. shall be Installed between the sets and rock and
between the lagging and rock as required to ensure that the system is tightly in place.

6. The use of temporary wood blocking or wood wedges shall be Mininuzed to the extent
practical. Temporary wood block or wedges shall be untreated wood. OA Control: Any

I- unrecgvered woodblockirm or wod Weftes shall be recorFed In accordance with the
Tracer. Muluds. and Materials Plan.

I tO1/4/94 0234J . 11
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7. OA Control: For cith 'ct. two vpanston incrt% -hail Nc intalled. one on the left rib
and one on the- right rib a!~ %hown o-n the Drazwimi-s. The in%crts %~hall be in-a3Ilid so ta
the ienIgth of one-insenl 0PIUS %him plates does not cxceed the length of the other insert

I and shim plates by more than 2 inches,

I B. OA Control: Erectin shall-be in agyordange wit
the tunnel axis: I

i 1. Sts shall bk plaged on nominal 4 fAcenters.+/ 2 inches. or 2 ft ctnters +/- 2 inches.

2. Steel stts shall be Dlaced so that the edge of the foot plate is no clostr than 4 inches
clear from inhert segmgnt Joint. To avoid installation on the %e~ment Joint. the steel set

I ~~~can bejspaced to avoid. encroachment within 4 inches clear from- the- WMnt

I C. A Control: Do not fleld cut or alter any structural members it 1

I D. OA Conutol: The Constructor shall submit as-built information detailing the location of each
steel set installed and a listing of alLj2Srmanent componerns installed at each steel set to the
A/E for information, Theas-built records shall include the location and syacinR of the steel

I sets along the tunnel, thc areas fully or Ratallv 1aeed size and e f onal detail and
miscellaneous optional attachments incomorated on the steel set assembly.

I E. QA Conmol- Redrilling the shop drilled-holEs to the next larger size %ill not be mermitted
I without pRor A/E approval.

F. Temporary erection bracing. clips. and other temporary blocking shall be removed after
installation of steel sets.

PART 4 SUBMITTALS AND N'OT[FICATION

4.01 SUBMI17ALS

I A. Submittals shaU be in accordance with Specification Section 01300 and the attached Submittal
and Notification Requirements sheet.

I B. Any revision to submittals prepared in accordance with this Specificauon Section shall be
I forwarded for A/E review as specified in the original submittal.

I C. The Constructor shall submit checked steel set shop drawings to the A/E for revieW. (HOLD
POIIf)

1. Indicate the profiles and sizes of all structural members. Indicate all hole sizes. spacings.
and locations. Indicate all connections. attachments. anchorages, sizes. and types of
fasteners.

2. Indicate all v':elded connectons using standard AWS welding symbols. Indic3te the net
weld lengths, types. and sizes.

I 10J4:94 02.3JI 12
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x. Identify bolted connctlions, vicarly indiidicing the t-pe. numbcr. size. and location of al
bolls, Clearly specify and label connections.

4. Submit for A/E review any rmaterials or accessories to be considered an "or equal"
commercial grade rcpplacment for the specified product. The product submitted for
evaluation will be reviewed for its equivalent minimum conformance to the specified
product.

4.02 NOTIFICATION

Should any change in this Specification Section be required to comply with these
requirements, the Constructor shall notify the AME in writing for review.

I 10/24940 02341 - 13
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SURNWlTAL ANI) NOTIFICATION
4%L% 4PtiAUA * N I n % 42f 11 t Is IMrEI III

REQUI HR IMENTS

I

I
I

I
I

I
I

SiEC lTION NO. SIA TUS TINIING. %OrIHCATI(
02341

TITLE: SIM Sets and - 1
... . . _ _ _ _ _ _ _ _~~~~~~~~4 / 4

AcrncarIs Subsface -I =

____ .__ _ _ _-_

Z::2U_ _IE - - -__ __

Is.~~~~~~~~~~~~~~~~~I

lscking Proc~durt iBM3A) X

COM1ENTS:

END OF SPECIFICATION SECTION

1 10/24/94 02341 I 1
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THIS 18 A RED STAMP

V%-

OFFICE OF CIVILIAN 8 CAR NO.: M-95-008
RADIOACTIVE WASTE MANAGEMENT PAGE: . OF ?,

U.S. DEPARTMENT OF ENERGY OA
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST
I Controlling Document 2 Rotated Report No.

WC?-4.0, Revision 4, M1C-7.0, RevJsIOn 4 IM-SR.95-011

3 Responsible Organization 4 Discusstd With
RZtCo and Kiowit/PB w. Glaseer

6 Requirement:
1. MCP-4.0# Revision 4 'Procurewent Document Controlu, Paragraph 3.3 Review

and Approval of Purchase OrdorsO, states in part; T ose revicsers shall
include personnel from the Technicii and QA Organizations'.

2. MCP-7.0, Revision 4, 'Control of Purchased thems and Servicaiw, Paragraph
1.2 Scopeo, states in part; 'ThJs Procedure is applicable to procurements
valued at $25,000 and under. Procurements valued at greater than $25,000
are conducted with established Rxrco procurement procedures'.

6 Adverse Wondition:
Contrary to the cited requiromente:

1. Purchase Ordor (Kiewit/PB1 1785-0311 issued 9/2§/94 to Commercial Pantex
Sika for 21 each Steel Sets has no objective evidenco that a Technical
Review was perfoimed prior to issuance.

2. Purchase Order 1785-0311 was issued on 9/26/94 by Kiewit/PB. The P.O. is
in excess of $25,000.

9 Does a Significant Condition lODoes a stop work condition exist? 13 Rcpons@ Due Date:
Adverse lo Quality gxist? Yos__ NoL_| Yes._ No__; K Yes - Attach copy of SWO 20 Days From
ffYes.CheckOne:O AEBO CDDoLJ f nYes,CheokOne: CA 038 3C issuance

"Rfequired Actions: S) Remedial fflExtent of Deficiency [El Precude Recurrence 03 Boot Cause Deatorminatlon

12 Recommended Actionsr
3. Perform those remedial actions necessary to correct the deficiencies

identified In 7tem No. 6 above.

2. Determine the extent of like deficiencies, correct these, and report the
results thereof.

IInitiator 14ls
Donald J~. Harris a46i~Vg ~. 4 7ts.

Is Response Accepted 16 Response Accepted

GAR Date OADD Date
17 Amended Response Accepted 18 Amended Response Accepted

OAR Data OADD Date
19 Corrective Actions Verified 20 Closure Approved by;

OAR Date QADD Dato

ExNii:OAP-16.1t 1 RAV. 0C27/04
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OFFICE OF CIVILIAN 8 CARNO: YM95i2 OflL
RADIOACTIVE WASTE MANAGEMENT PAGE: 2 01: 2

U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

13 Recommended Action(s) (Continued)
3. DeterMine those actions necessary to preclude recurrence.

Fxhihit OAP-1 B 1 2 

Rev O6/�7IQ4

Fxhihil OAP- I 1 2 Roy. 0fiV2714
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THIS 16 A RED STAMP

OFFICE OF CIVILIAN B CAR NO.: -95 .009
RADIOACTIVE WASTE MANAGEMENT PAGE. I O

U.S. DEPARTMENT OF ENERGY GA
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST
1 Controlling Document 2 Rotated Report No.

Kiewit/PS Procedure SPP-006, Revision 2 1 Y-5R-95-011
scponsibla Organtiatlon 4 Dlacussod With

REECo and Kiewit/Pf If. Glasset
5 Requirement:

MiewittP Profedure SPP-008, Rvision 2, "Waldqr/WcMding Operator Performance
Qwulification , paragraph 3.0.2 states &Welder/iWelding Oerators Perf ormnance
pualification tests ata I be conducted by the Kiewit/R Welding tingineer or an
approved Independent Testing Agency.0

6 Adverse Condtoon:

Contrary to the above, KiewitfPB utilized Baye Testing Laboratory, Inc. to
uslify welders from Commercial Pantex Sika who performed welding on the Steel
lets during the fabrication process.

Mayes Testing Laborator; has not been qualified for supplying these services in
accordance with Kiewit/PB MC? 7.0, Revi$ion 4, "Control6of Purchases and
Services.*

9 Does a Significant Condition 10Does a stop work oondion exist? 13Rasponso Duo Dato:
Adverse to Quality exist? YesXL l No_ Yes_ NoHX ; 11 Yes - Attach copy of SWO 20 Days From
VtYos,ChedcOne:O3Aa[3BQCOD3 EE IfYes,CheckOne: DA Qa OC Issuanco

IlRequiredActions: r3 Remedial IXDExentofDeficiency ri Preclude Reounrence [X Root Causo Dotormination
12 Recommended Actions:

1. Perform those actions necessarY to qealify the welders who performed
welding on the Steel Sets. This coul2 1nc00de the post qa lification of
Hayes Testing Laboratory or post qualifying the welders 5n accordance
with the Kieiwt/Pr programi

7 tnhisdoi z9@ /w#>z20/ / ~- ~ ~~14 Issui
John S. Martin PH UD|4bt8

16 Response AccOpl6d 16 Response Accepted

CIAR Date IQADD Datoa
I Amended Response Accepted 18 Amended Response Acoepted

QAR Date QADP Dato
19 Corroctive Actions Verified 20 Closure Approved by:

OAR Dato QADD Dato

Exhlbft OAP- 16.1 1 Rev OW7704
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OFFICE OF CIVILIAN 8 CAR NO.: YH-95-009

RADIOACTIVE WASTE MANAGEMENT PAGE: OF _

U.S. DEPARTMENT OF ENERGY Q

WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

13 Recommendod Action(s) continued)
2. Determine the extent of like dteficiencles (i.e.; are there any other

suppliers who should have been qualified for performing quality affecting
*ervicos who were not) and report results thereof and planned corrective
action.

3. Determine those actions necessary to preclude rocurrenco,

4. Determine root causae for this deficiency and report the results thereof.

�k4�s V�AP1A 1 9 
Rev. 08i27/94

C.6;h; OAP- IA I 9 Rev. 0627944
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OFFICE OF CIVILIAN P CAGR NO.:__
RADIOACTIVE WASTE MANAGEMENT PAGE: _L OFA

U.S. DEPARTMENT OF ENERGY OA
WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST
I Controlling Documont 2 Related Report No.

QARD - DOEIRN-0333P, Revision 1 I M-SR-95-O11
3 responsible Organization 4 Discussed With

REECo W. Glasser
f Requirement:
DOE/RW-0333P, Revision 1, 'Quality Assurance Roquirements and Doscriptionm
Section Io. 4 *Procurement Documeit Control paragraph 4.2.1 C 3 states %Aen
deemed appropriate, the purchaser shall permit some or all supplier work to be
performed under the purchaser's quality assuranco program provided the work Is
adequately addressed. In these cases, procurement documents shall specify that
thb purchaser's implementing documents are applicable to the supplier and that
the purchaser shall provide these applicable documents to them.

tEEC9 attempted to qualify Commercial Pfntex Sika (CPs) and rejected them as
supplier of quality services. As such, Kiewit/PB stipulated that their program
Management Control Procedures IMCPs) be utilized by CPS in the manufacture of
steel sets which are to be utilized as part of the ground support system for
the Exploratory Studies Facility CESF). K ewit/PB stipulatcd these

6 Adverse Gondadn:

1. Contrary to the above, CPS did not utili20 the Kiewvt/PI MCP Procedures in
the manufacture of the steel sets as stipulated in P.O. 1785-0313.

2. In addition, in review of the Kiewit/PB quality assurance program
documents, it was found that they do not adequately address the
manufacture of qa)ity affecting Items, and that in actuality CPS
erformed the manufacture of the steel sets under their normal
nufacturing processes and procedures. The Kiewit/PB Quality Assurance

program as implemented through their procedures, has boon established and
accepted by REECo as a constructor and not as a manufacturer.

For example: Kiewit/PB quality program does not currently descrlbe those
frogrammatic controls necessary for the control of material dedication
veting or the forming of Steel Shapes and plates.

Does a Significant Condition I ODoes a stop work condition exist? 13 Response Due Date:
Adverse lo Oualhy exist? Yes.L_ No__ YesL_ No__:L It Yes - Attach copy o1 SWO 20 Days From
If Yes. Check Ono:E3A 2]B OCOD [lE IfYes.Ch.ckOno: OA OsB DC Issuance

1 Rflequlred Actions: Ml Remedial (M Extento[Deficiency El Preclude Recurrence * Root Cause Determination
12 Recommended Actions:

1. a.) Perform those actions necessary to qualify a program under which CPS
may perform work.

b.) Collect 8)2 documentation available for the manufacture of the steel
sets and determine what actions are necessary to accept these items as 'Q'.

7 Initiator 4•~7 14 Issua by:

John S. Martin OADD Dat

15 Response Aocept.o I sponS8 Acceptod

OAR Date OADD Date
17 Amended Response Acoopted 18 Amended Responso Accepted

OAR Date QADD Date
19 Corrective Actions Verifiad 20 Closure Approved by:

OAR Date QADD Date

Exhibit OAP-16.1.1 Rtw. 06J27194
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I 8 AR NO.: YK-95-OlO.
OFFICE OF CIVILIAN PAGE: C LA o&

RADIOACTIVE WASTE MANAGEMENT GA
U.S. DEPARTMENT OF ENERGY

WASHINGTON, D.C.

CORRECTIVE ACTION REQUEST (CONTINUATION PAGE)

5 Requirements (continued)
requirements In purchase Order No. 1785-0311.

33 Recommended Action(s) (continued)
Report results from I (a) and (b) above.

2. Determine the extent of like deficiencies and report the results thereof
and the planned corrective action.

3. Determine those actions necessary to preclude recurrence.

4. .Dettrine root cause for this deficiency and report results thereof.

Exhibit OAP* ¶ 8.1.2 
Roy. 08/27/94

Exhibit QAP- 1B. 1.2 Roy. 06/27&


