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TECHNICAL SPECIFICATIONS 

FOR 

• 
EPICOR II SPENT RESIN SOLIDIFICATION 

l. 0 SCOPE 

This document establishes technical requirements for a radwaste 

service to solidify, package, and, as an option, ship EPICOR II 

ion exchange resins to the Nuclear Engineering Company burial 

facility in Washington State. Included within this specification 

is guidance for solidification equipment set-up at TMI-II, 

inspection, quality control, and performance requirements for 

the solidified product. 

2 . 0 REFERENCES 

The following references form a part of this specification to 

the extent invoked by the text: 

1. State of Washington Radioactive Materials License; License 

Number WN-1019-2, expiration date November 30,  1981. 

2 .  Regulatory Guide 8 . 8 ,  Revision 3,  "Information Relevant 

to Ensuring That Occupational Radiation Exposures at 

Nuclear Power Stations Will Be As Low As Is Reasonably 

Achievable (ALARA)", U.S. Nuclear Regulatory Commission 

Office of Standards Development, June 197 8 .  

3. GPU TDR No. 175 "TMI Unit II Resin Sluicing Test Program", 

by S. B. Presgrove (Process Support Group) . 

4. GPU Solidification Test Program Results (not yet issued) . 

l 



5 .  Recovery Quality Assurance Plan for Three Xile Island 

Nuclear Station Unit II, Revision 0 .  

6. Code of Federal Regulations, Title 10, Part 71, Appendix 

£, "Quality Assurance Criteria for Shipping Packages for 

Radioactive Material". 

7 .  Code of Federal Regulations, Title 10, Part 21, "Reporting 

of Defects and Non-compliance". 

8 .  Code of Federal Regulations, Title 49, Parts 100-199. 

3. 0 GENERAL REQUIREMENTS 

3. 1 Classification 

3. 1.1 

3.1.2 

3.1.3 

3. 1. 4 

The radwaste solidification method shall use cement 

to convert the EPICOR II ion exchange resin into a 

solidified wasteform which is acceptable for disposal 

at a licensed land burial facility. 

For bidding purposes, the Nuclear Engineering Company 

land burial facility in Washington State should be 

used to determine packaging and shipping costs 

(Reference 1). 

The equipment associated with the radwaste solidifica

tion service specified herein shall be designed to be 

portable, non-permanent. 

The containers used to solidify the EPICOR II resins 

should be designed for use with available Type B 

transport shields (if necessary) and mintmize 

transportation and burial charges. The legal wei�ht 

restriction in the states between TM1 and Washington 

should be considered in determining liner sizes. 
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3.1.5 The EPICOR liners contain layers of organic 

mixed-bed bead resins. Some of these liners 

also contain smaller amounts of powdered organic 

and inorganic ion exchange materials. The resin 

types, specifications, proportions, and layer 

configurations are proprietary to EPICOR, Inc., 

and will not be provided to the contractor. 

Internal design of the EPICOR liners is 

proprietary but sufficient information will be 

given to the contractor to support his sluicing 

or resin transfer operation. Additonal 

information on the contents of these liners, 

liner designs, and the transfer bell (for the 

4x4* liners only) , are further specified in 

Attachment 1. 

3.2 Definitions 

3.2.1 

3.2.2 

3.2.3 

ALARA - All activities shall be performed in 

conformance with NUREG 8 . 8 , "Information Relevant 

to Ensuring that Occupational Radiation Exposures 

at Nuclear Power Stations Will. Be As Low As 

Reasonably Achievable", (Reference 2). 

Solidification - Solidification shall be the 

conversion of radioactive spent demineralization 

media to a homogeneous (uniformly distributed), 

monolithic, immobilized solid with definite volume 

and shape, bounded by a stable surface of distinct 

outline on all sides with no free liquid more than 

0.57. of, or one gallon in, the container volume; 
whichever is less. 

Dewatered Resin - Resin from which free water 

has been removed via pumping from a bottom drain 

at a slow rate until loss of pump suction occurs. 

* Nominal size {4 ft. diameter by 4 ft. high) 
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3. 2.4 Free Liquid - Any liquid which can be poured or 

drained from a container twenty-four hours after 

solidification and is therefore not bound by the 

solid matrix of a solid waste mass. 

4 .0 SCOPE OF SERVICES PROVIDED BY COir!RACTOR 

4.1 The contractor shall furnish labor and equipment to solidify 

twenty-three (23) EPICOR II liners containing dewatered resins 

and provide technical assistance to pr�pare license submittals, 

procedures and management of these activities. The contractor 

services shall include but not be lic�ted to the following: 

4. 1.1 

4 .1. 2 

4 .1.3 

4.1. 4 

The lease of the contractor' s mobile solidification 

equipment for a period of one hundred twenty (120) 

days or for such period stated elsewhere in the 

contract. 

Labor and supervision to operate the contractor's 

equipment for a five (5) day, forty (40) hou! week 

for the period referenced in paragraph 4 . 1. 1. All 

personnel working on the TMI-II site shall be 

required to pass a written examination in safety 

and health physics practices. Personnel working 

in radiation areas will require Radiation Work 

Permit (RWP) certification. The contractor should 

allow a mintmum of three (3) days to qualify his 

crew. Personnel engaging in health physics moni

toring shall also require �-II certification. 

Labor materials and supervision to mobilize and 

demobilize the contractor's equipment (including 

transportation). 
Furnish all consumables except anti-contamination 

and radiation protection supplies. 
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4. 1.5 

4. 1. 6  

4. 1. 7 

4. 1. 8 

Provide technical assistance to prepare licensing 

information in the form of Technical Evaluation 

Reports (TER' s), installation, operation, material 

handling, packaging, transportation pr�cedures, 

revisions to Process Control Program (PCP) , and 

safety evaluations as required. 

Provide technical assistance to prepare occupational 

radiation exposure evaluation in conformance with 

ALARA. 

Perform the necessary testing using non-radioactive 

resins to qualify the contractor' s Process Control 

Program and meet the wasteform requirements listed 

in Attachment 2. 

Provide disposal liners as required to solidify the 

contents of the twenty-three (23) EPICOR liners if 

the EPICOR liners are not used for this uurpose. 

4. 2 The following services shall be furnished by the contractor �t 

GPU's option: 

4.2.1 

4.2. 2 

The lease of the contractor' s shipping cask and 

trailer if required to transport the contents of 

the twenty-three (23) EPICOR liners to a licensed 

land burial site. 

Labor and supervision to decontaminate the EPICOR 

liners remaining after solidification if contractor's 

process does not include use of these liners for the 

solidifie� product. The empty liners shall be cleaned 

and flushed to the extent that they contain essentially 

no residual resins (consistent with the results of 

Reference 3) and do not requir� shielded stora��. i.e. 

sealed, less than 200 mr/hr contact with no exterior 

smearable contamination and less than %% free water 

remaining by volume. 
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5.0 SC�PE OF SERVICES ��IS��D BY GPU 

5.1 The follo�ing equipment and services shall be provided to the 

contractor upon reasonable notice and if available: 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1 8 

5.1.9 

5.1.10 

One (l) 8' x 40' office trailer including 

electricity, heat and telephone. 

One (l) 8' x 40' trailer. for storage of 

non-radioactive supplies. 

Crane service to move EPICOR liners from 

storage to contractor's laydown area, move 

solidified containers into storage or into 

a shipping cask. 

First aid and security as required. 

Radiation protection supervision, dosimetry, 

swipe counting and training. 

Site services including 115 V and 480 V AC power, 

potable water, service air, fire protection and 
. 

sanitary facilitie�. 

Fifty-five (55) gallon drums for packaging fresh 

and/or radioactive liquid wastes created in the 

resin solidification and decontamination operations. 

Limited warehouse space for critical items needing 

a heated environment. 

Use of the SN-1 shipping cask if requested by the 

contractor. (SN-l specifications are given in 

Attachment 4). 

Laundry and respiratory cleaning services. 
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6.0 DETAILED REQUIREME�S 

6.1 The contractor' s solidification/packaging system must be 

designed and fabricated to specified quality standards 

commensurate with the importance of safety in its operation. 

The materials used as the solidification medium shall meet 

ASTM utandnrds or equivalent and subject to the QA requi�e

mone!l IJCiflU1lieod 1n At:eDaht!umt '. 

6. 1.1 

6.1. 2 

6.1.3 

6.1.4 

Hntorials uood in the contractor's systnm should 

be compatible �ith the cho�ical, phyoical, and 

radioactive environment of specific applications 

during normal conditions and anticipated opera

tional concurrences. 

The contractor's system should be designed to 

control leakage and facilitate acc�ss, operation, 

inspection, testing, and maintenance in order to 

maintain radiation exposures to operating and 

maintenan:e perso�el as low as is reasonably 

achievable. Regulatory Guide 8.8 provides 

guidelines acceptable to the NRC staff on this 

subject (Reference 2). 

Pressure-retaining components of the contractor's 

system containing radioactive liquids should use 

welded construction to maximum practicable extent 

and the system �hould be designed to facili:ate 

decontamination. 

Piping systems should be hydrostatically tested to 

1.5 times the design pressure except (1) at acmos

pheric ta��s where no isolation valves exist, (2) 

where such testing would damage equipment, and (3) 

where such testing could seriously interfere with 

other system or component testing. The test 
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pressure should be held for 30 minutes with no 

leakage indicated. 

6.2 GPU has conducted a test program (Reference 4) which has shown 

that the EPICOR resins can be solidified to yield a satisfactory 

product (conforming to definition 3.2.2) according to the 

follo�ing Aix specification: 

Dewatered Resin (aa@ duE1nition 
3.2.J) 

WAter 

Portland Cement 
(Type 1) 

conforming to ASTM Cl30 

Anhydrous Sodium Metasilicate 
Bead (Regular grade number 20; 
Diamond Shamrock Soda Products 
or equivalent) 

.
32.9 ± 1.01. by weight 

14.4 ± 0.71. by woight 

47.9 ± 1.0: by weight 

4.8 ± 0.31. by weight 

These mix proportions were chosen to minimize final waste volume: 

there are other proportions which could yield an acceptable product, 

however resulting in a potentially greater total system cost. 

Should the contractor elect to use a different mix specification, 

as long as total system costs (including required shipping and 

disposal) are not significantly increased by the greater waste 

volumes, no penalty will be assigned. 

6.3 The mixing process whereby the formula constituents are combined 

shall include any method at the discretion of the contractor 

providing the resins are homogeneously mixed and evenly dispersed 

within the cement matrix, with no resin pockets or voids. 

Non-proprietary formulas of constituents and methods will be 

favorably reviewed in the evaluation process. 
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6.4 The contractor's process may i�clude resin transport by 

sluicing or other means consistent with good and safe practice. 

GPU has demonstrated that at least 957. of the existing resin 

inventory can be sluiced from the EPICOR liners {Reference 3 ) .  

The results of the resin sluicing tests will be available at 

the pre-bidder's conference. 

6.5 If the EPICOR II liners are used for solidification, the 

contractor shall be responsible for replacement of any closure 

plugs and/or lids that are removed during sluicing and solidi

fication. 

6.6 A minimum of one full-scale solidification test using non

radioactive materials supplied by GPU shalt be conducted by 

the contractor, with the results submitted for CPU review. 

This test shall include demonstration of any required sluicing 

or resin transfer. If the contractor's solidification test 

does not satsify definition 3 . 3 .2 or the wasteform requirecents 

given in Attachment 2, GPU shall review the contractor's 

process and, as a mintmum, require a successful retest. If 

the contractor's performance in this testing does not show 

promise of achieving a suitable solidified product, GPU reserves 

the right to terminate any contractual arrangements. 

6. 7 To ensure good ALARA practice, CPU will supply the contractor 

the lowest activity liner first for initial solidification. 

6. 8 If the contractor's equipment is contaminated through previou� 

use, the equipment and vehicle on which it is delivered shall 

be properly packaged and placarded in accordance with DOT 

regulations. At least 2 4  hours notification shall be given 

to GPU before the equipment is delivered on site. 
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6. 9 The utility may make available at no cost the SN-l Type B • 
transport cask (Attachment 4)  for use in transporting solidified 

resin liners if necessary. However, the contractor shall be 

responsible for providing any special dunnage or additional 

shielding in �rder to meet the requirements of 49CFRlv0 -l99. 

6. 10 Should the contractor's proposal include the use of a private 

carrier or other shipping containers or trailers, his proposal 

shall include the certificate of compliance, transportation 

tariffs a�d rental rates for equipment as �ell as the name of 

the private carrier. 

6. 11 GPU is licensed by the NRC for operations at Three Mile Island. 

As a condition of the license, GPU is required to report, 

"Abnormal degradation of systems . . . . .  designed to contain 

radioactive material. . . . .  ". 

The contractor shall report, within eight (8) hours of the 

happening of any spill or other inadvertent release of 

radioactive material, the details of such occurrence to a 

designated representative of CPU. 

6. 12 The proposed location of the solidification operation is 

adjacent of the west end of Module A of the Solid Waste 

Staging Facility (SWSF - see the drawings of this facility, 

Attachment 6) at the TMI site. Approximately 10,000 ft
4 

of 

level graded ground area will be provided for the solidifi

cation operation. Grade elevation at this location is 

28 0 ft. Storage cells in Module A will be available as 

necessary to support the solidification ope�ation. 
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.------------------------------------------------------------------ ----

6.13 GPU shall require that the uncontrolled area adjacen t to the 

� olicification facility be maintained at a radiation field no 

greater than 0.25 mR/hr and that full-time occupancy areas 

(if any) be maintained at no greater than 0.25 mR/hr. 

6.14 All opera tions �ill be conducted with regard to good house

kcc?ing s tandards , contamination control and ALARA standards. 

The contractor shall be responsible for cleanup and decon

ta�ination of any area that becomes contaminated due to his 

operations. This activity must be covered within the 

contractor's Process Control Program. 

7.0 QUALITY ASSC��NCE 

7.1 The contractor shall have in effect a Quality Assurance Program 

to control off-site activities required by this sp� cifica tio n. 

The contractor's Quality Assurance Program will be approved by 

GPU and be subject to GPU audit, surveillance and/or inspection. 

7 .2 Ccntractor site activities will be under the GPU QA Program 
(Reference 5). 

7.3 Among the QA Program requirements are those delineated in Parts 
I and 2 of Attachment 5, "QA Requirements for Specifications, 
EPlCOR II Spent Resin Solidification". 

8. 0 TECII::ICAL r:::o::::�ATIO�� TO BE SL'S�!ITTED 

8.1 With Pro�osal: 

8; 1. 1 

d. 1. 2 

8 .1. 3 

Contrlctor QA plan for liners and oaterials. 

Required in-door and/or heated storage. 

Description of sluicing and solidification 

equipment including C?e:ating procedures, 

service manuals, and means and frequency of 

product veri fication. 
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8. 1.4 

8. 1. 5  

8.1. 6 

8. 1. 7 

8.1.8 

8. 1. 9 

8. 1.10 

8. 1. 11 

Contractor experience in performing similar 

projects. 

Resumes of management, quality assurance. and 

supervisory personnel tentatively assigned 

to the project. 

Descriptions of liners used for solidification 

if other than EPICOR II. 

Description of proposed shipping containers. 

including Certificate of Cocpliance, weights, 

and transport vehicle. 

Proposed mix specification if different from 

paragraph 6. 2 .  

Plan of required work area and means of minimizing 

radiation exposure to contractor's personnel. 

Required services and amount of those services, 

(e. g. , electricity, water, air) . 

Contractor's schedule to indicate conformance 

with proposed �i1estone schedule. 
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Table 1: · Liner Contents 

Drcr.Jing - EPICDR II 6K6 Liner 
(for liner: �6) 

Drawing - EPICDR II 6K6 Liner 
(for liners: �1. �2. 
�3. DS4, �5) 

Drcr.rlng - EPICOR II 4x4 Liner 
(for liners: DFl.l, DF1.2, 
0.1:'1.3, DF14) 

Drawing - EPICXJR II 4x4 Liner 
(for liners: DFl, DF2. DF3, 
DF4, OF'S, DF6, OF7, DF8, DF9, 
ono, PF5. PF6. PFlO) 

Drawing - EPla::>R II 4x4 Liner 

Drawing - Transfer Bell for 4xA Liners 

Liner Radionuclide Inventories 
(�-emitters only) 
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TABLE 1: Ll!'tt.'R C(J!fl'D.'TS 

type* Ci/LiDer Approximate Cylinder Estil:lated 
Ftl De\latered Size*** Max. R/HR** 
In Liner On Uner 
Media Exterior Surface 

1 DS5 . 678 130 6 ::11. 6 • .s 

2 DS3 1 .  76 130 6 X 6 1.4 

3 DS4 2.08 130 6 X 6 1.7 

4 DS6 5 . 679 130 6 X 6 4.5 

s DS1 "5.96 . 130 6 X 6 £.8 

6 DS� 6 . 05 130 6 X 6 4.8 

7 .. :r� .61 30 4 X 4 .5 

s DF7 1.02 30 4 X 4 .s 

9 DFl 2.37 30 4 X 4 1.9 

10 DF13 3.£01 30 4 X 4 2.7 

ll DF4 4.6 30 4 ); 4 3.7 

12 DF10 4.706 30 4 X 4 3.8 

13 DF2 6.47 30 4 X 4 5.2 

14 DF12 15.242 30 4 X 4 12 

15 DF8 19.4 30 4 ,. 4 16 

16 l>Fl4 19.913 30 4 X 4 16 

17 Drl 28.0 30 4 X 4 22 

18 DF9. 30. 5MS 30 4 X 4 2S 

19 DFll 42.976 JO 4 X 4 34 

20 DT5 58.36 30 4 X 4 47 

21 PF10 131.33 30 4 X 4 105 

22 PFS 153.0 30 4 X 4 120 

23 PF6 155.0 30 4 X 4 120 

* GPU Designation of Liner 
** .8 x Ci in 4 x 4 • •  8 � Ci 1�6 x 6 
*** Dra\lings on follo\ling pages 
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'-' vr; L c:•·ml . I� ,. TIIK 

\ ':!'1 
·· · - • I J · - •  I 

:r=------=1--. -J� 
or LillER SKIRT- · � --- · lli�t:f-.B :�. 

VI£W C·C 

l.J!!!;!.L..!!����!!!.H ��!.!l�hl CI\IH\0"1 STt.f.l Sl\ ;IG. WI Til rnt:ttoltrll . . "�l·• 01\ PLI\SITft PltiMF..� 71.5� 11r WUII o;,•u•� 
lloltf.'( F'I�ISU COAT, EI\Cit 3'1t MIL� Tlllt.l 
co.-.TING INSIDE AND OU1'511HL 

srEc•rtcAnous: -1_-i'iiisistior A COO£ VI!.S�E't.. 
2. All. DIMEIISio•tS 1\�t. 1\t'f'f?rnriMI\t It {5§} 

§§) 
[riCOR Z 11 •II LtNI:f� � ____ .... . .. ·---- -- . . .. a:§ (F0H T.M.J. UNIT 2.) 

r 1 r.u r< r: 1 - 1 §) � � � -� .2:§ � 
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4x4 LINER 
··..! ,:; 

.. 
clJ Sci· E '(7� .r ''"'. . . . )( .. 

� '(li" r,.... o. . 



.. 

�l7-

COME- A- LONG 

I --- I!' ... ...... -..... I........Q 

'I'· -.-,. .. ,: - { ,.,, � rlr.· · · ..,.  

..... 

.. 

TRANSFER 

s !031 180 

LINE:i 
LIF"Tll-1'3 5AR 

b0@�TI� @��@���� 
Bt:.LL 



P1gt_.f_ 
DATt::.-----

CLIENT FILE NO. _______ BY _______ _ 

SUBJECT �C.O�U • Ctfl.•E!!» "'bE.�t'TE."b .. �-'6 ChtckaiBv·------
----·-- ,flfff.-;-¥;;j9-o-·· .... · .. - · 

.. - · · 
%Sdtb9E, � )'� 'TOT"'- �U��,. 

_ eu�tS:, (;tU?\l.-
M t\ S 4- � I 'Z.. •:ul. lr 

_Co sa . 10. �d. • .'f 'Le.:-'-:l z 
. Co fc,o s.z., y. 4.�,E-"t l1t 

K< es ,o.Tl. Y· a.,� e-1. u 

Sr eq �.�'t d. .. .m:. 

_S..'\o ___ '1� Y·- ·- "li: 
_ Y 'i'o __ ""' h. ·------- __ r 
:-..,'o_qs ��.� ci • ..._ .. t·�o'l.�-_7-__ li: ___ _ 

· z.. � c;s · _ b4 d. . • .-�2. E·; -.m: 

_Rv\0'3 ___ !�.4\:1.. q,����-- 1St 

I 

�ulOb '!C,� d .  --- - Q,1'-tE•3 lit 
. u \(:R _ .. �45� d. _ _ __ . . r 
� "� 2. s� c!. 'lit" 

Snl\3 -'·� .l. E:" 

Sb\25 1..1:; y. "l..OC\E-"2. :m: 
�t!t\ · s.oo�tacl. �\AI.\E-"1 : 
Xe\�� 5.1.Sci. 2r 

C� \34- . %.o'=»y . .... _ '3.'f�\ E-3 lit 
c� \';1 �o.,,y.  2.oe�e..-"l.. :m: 
�Cl. \4-o 40 .2.3 �- .. 8.!!.�1E-� %' 
eo. \40 J'2..1Cf ci. <.<;.;'S�f.-� :m: 

. Cc. 14\ __ 32.S cl • .  -· _ Z 
Cc.. t4+ 1,84.4 J. q,'4�q E-� ::u: 

---
·

- - - -
·--· . -- . -

------ . . .. . ___ ,_ 
--· 

-· ---

-----·---- ----

. .. � ..... · ·---- , 



DATE:_ ___ _ 

CLIENT ________ FILE NO. _______ BY _______ _ 

SUBJECT £�C.O� 'tt. • c:,..)"a.•E!> ���rTE.1> - "t>C:.• � Chrckrd Bv·------
�--·

. 
- ·--- - · ·- "PI'fl'f.: ., .. ,8,;.-

• ::ESd'lt>t' E. -\ )'Z. T 0 T -- 1.. C.U$•e, 
""'54- a ll .. -:,4. .:2. s�E.- "\ l1r: 
Co sa . 1o.&d. . -�31bE-� __ :m; 

... CoWl S.t, y. 'l. �")(\ E.·'-4 'l1t 
K( SS \0,1'4 y. � 
s(' sq �.�'2. d. . .m. 

��"o __ _.l.� . Y·- ··- "li: 
__ y qo _ "+ h. _ _ ·-- ___ _ "Ir 
:_t.J'o9C:, _:__t.� 4 • . . . '-. .''nE. · 3 ... ··- - :rc 
� x. ... c;s b4 d. t.sm:.-'3 -:m: 
��u\OS __ !'l.dd ... _h�'i��-3 -· � _ 

. "utOb �b� d. 1.1.41\4�-7. 'lit 
- C4 \c:A -· 4�� d. '%' 

AI\ \\ o'"' :. s � cl. lit" 
5n 1\3 II '5 4 . c...,q E� E': 
S'o\25 �.1'!. y. :m: 
-r'�' s.o�&ci. < s.�'l1.t-'-4 l!t' 
)t& \�� 5.'Z.5cl. no 

.c� \?>4- . • . 2.oby. __ eo.,�\�·3 :m 
c� \�1 �o.,, y. 1..4\qq�-� :m: 

Lo.. \4o 40.Z3 '-'· <. l·t1.8E·� % 

eo. \40 1'1.1Cf d. (. ,.C.C.\E.-"1 JI: 
Ce. t4\ . 32.� d. ::&r 
Ce. &4+ 2e4.4 J. 3.,;E.-� :m: 

--
. 

---- -- -· .. ---·----

---·-------

.l_ .... 

·----- -r-



DATE-----

CLIENT FILE NO. _______ BY _______ _ 

SUBJECT �CO� 'tt • c:,..,a.,e "be.�,"Te.."b - b�- "f Chtckrd Bv·------
"PIIfrt:. ""�-;;-·---- -

� )',_ ,.0,." \. �\J�90n.,. 
(.U'!•ec. e;c:ou.-

""CS+ 311..-:,cl. 3.\�E·S :Ill: 
_Co SB _ 10.&d. :l,S«HE<3 lZ 

C.o � S.t, y. a.o1'3E.·'3 l1t 
K� es \Oo"n. Y· '!l: 
Sr aq �.�'2. d. . .m:. 

_S..'\o __ ·_ 1.'\ Y· -· %. . .  _ ---·-·-··-· .. -·-----
-Y qo . _ .. __ "+ h. __ __ ·-· .. · -·· _ . -:xr . 
: _tJ'b Ci'S ___ fl.� c. ,:_'),'-£:::3. . . .... Jr _ .. ·- · 
• 'Z. .... c;c;; c4 d. · �'t7.E·'-t 'lit 
��vao� ____ !ct.�. _ .8���-L -·- � ---· . -· 

�u\Ob �b� d. .\.M�E-'L 'lit' 
_c.A \c:R .. . 4�� d. % 

A(\ \\0""' � S'Z. d. lit' 
5nll3 ''� .l. . �. �tE- '-' . x-
Sb\25 1..1?>y. :m: 
:I: I� \  S.O"e td. <l.'Z.O�E-.-3 :Dr 
�e \'!»� 6. 1.5cL :!I: 

_c� �34 __ . 1. oec,y .. __ q, "?»lE :-3.. m') 
. c� \'!.1 . �o.,, y . 3,.,sqE- 2. :m: 

\.."' \4o 4o.2.3 "'· <'l.'l�S e-'3 r 
e.:. \40 .. 11. 1Cf d. t2.a-.1 E -3 :m: 

.Ce. ) 4 \ __ . 3'2.� d.  . _ .1.o��-s . .. z . Ce. 144- 2e4.4 J. :z.c.sE-.3 :m: 

· ·
--

--- --· · --· -· 

--
-

-
- -· . --·- ·--------------- ·-· ·-· 



tljtf�,;,JJS PJgc_ol_ .n .... ,. 

COR?ORATiON DATC 

CLIENT FILE tJO. BY 

SUBJECT l:.�C.OQ 'tt. • c..ra.•E5 "bEPo"::.•"iC:.."'b - "J)S•'- Chrc:kcll Ev ---
�ha/t;o ; "»�: 

r"-<rn)�E. -\ )':. "rOT�� �loJ��T" 
C:.u�•EC. (;.CI.buP 

�"S4- 3 ll..'5>cl. -.'1-l� e.-� :rz: 
_Co�S . .  _ _  ,o.E�d. !oC"1\�-3 : 

. . . Co � S.t"1 Y· s.o"1 e.·:. 'llt . . K( SS \0.,1-y. :a..� lS 'X 
s,. aq �.4i4d. JII.; 

·-� 'lo . --- '2.C\ Y· '% 
"( qo b+ h. "E::-
t.JbliS s.� a. .l.'i 3� '-•'Z. JI: 
7.. '(' li$ o4 cl. ,,1,'4 l E·"L 'll: _Rv�o� ·- __ . !'l. 4d. S.C\1.� E.•l :m: 

RutOC, '!b� d. �;,OOS E.• 1 'lit' 
.. C4 \C:R 45� d. T 

�\\0"' 2. S'Z. c:i. :�.C..S1E.·3 1lr 
- Sonl\3 .. .. ll � cl. \.'-S1 E·2. � 
. Sb \2.5 2.., � ..,. t.l"1SE:.•l :m: 

'J:''!. \ 8,041c!. :' 
�e\�3 5.2-� cl.  '+-1.1.C\ E·'\ � 

_C�\34 :.o�y. s: n'Z. E:-'2. lit 

,. C�\�1 !>0,\& y.  3 .'% '2. .. E:.· ' JII: ; 
\..c.. \4o 40.7.3 h. %" 
So.. \40 1'1.1Cf d. :m: 

.Ce. 1 4 \  31.� d. X 
Ce. 144- .(S4.4 J 3.-to se.-1 :m: 



DATE ____ _ 

CLIENT FILE NO. _______ BY--------
SUBJECT E.P\t.o� 'tt. • c.J'il.'� �c_�,iE."t) - �-I 

- · --�-;-"ri!� �--· 

:t'!iocml9 e:. "\ )'� 'TOT " '- -m.At.l$ 9on. 1"' 
- C.UY.l!$ (;t\.9\,) .. 

M"'S4- 3ll • . -5ci. lr 
Co 'SS 1o.sd. . .!·�'-€::3 .. _ _ z 
Co � s.t, y. lo.51�E-c.4 lit 
Kt es ,o,,4 y. E: 
Sr S'l �.�'Z. d. :m:. 

--�'lo. ___ .. '2.� Y· :a: 
.Y ClO b+ h. -· _ 17: 

Checkrd By ____ _  _ 

_t..�'o.Ci� __ !.� a. ___ J.O\SE�l-_____ 1!:. _ __ .. _ . .. -·-- __ 

: � ... c;s �4 c:i. �,'l.E-� 'lJt 
·-�v\0'3 ___ !.'\,C\c:l, ___ 'f,&4."11.E-'Z.. llt __ - ---- _ 

�\JIOb '!be, d. Cfol S\C.•2 'lJI' 
C4 \cR 4�'!. d. T 
�no._ 2. s� ci. 11r' 
5nl1'3 U'S .l. I.S�e.-� E: 
Sb t2S 2..1 � 'I· :m: 
'rl� \  S.O"tlcl. (!».�c:At.·'l : 
X&\!� s.'1.�cl.  %t' 
C� \� . 2.. o�y .. _ q,rtSE-3 m 
c� \�1 �o.,, y .  4. 5ose.-l. JJI: 

L.� \4o 40.13'-'. <s:z.e�e-3 r 
e.:., \40 11.1't cl. 4..\.S��E-3 JII:' 
Cc.l4\ __ _ 32.S d. __ 3:�'SE·� Jr 
ce. t4+ �e4.4 J. 3:��e- "2. :m: 

I' • 

,.-- ··-
I 
i 

--- ·· · · -
··-. 

·-: 

··--·--·- , 



Cu-iL'\.5US LD COR?ORATION DATE: _ _ _ _  _ 

CLIENT ________ FILE r�D· ------- BY _______ _ 

. �= ''l/t1;:;q·----· 
·:r:sd"n)�£ -\ )'& -raT" \. '"TQ.A� 9c)(l.,-eu'!'fi:a c.....ct.ou.-M""$4- 3 &l..�cl. :m: 

·_ca "58. ,o.�cl. �.q,�E.-3 ::m: 
Co � 5:t, 'f· �.''-SSE-·3 'lit 
Kc- ss \O."t'Z. Y· '!I 

_ Sr Set. �.�'Z. d. _ .  __ _ _ . .. .m. 

Checked By _ _ _ _ _  _ 

_S.. 'to . - 'l.� Y·- ':D:. · - - ----

___ :f __ qo _ .. .  "+ h. _ ___ . 'Ir 
I tSo 9S . ___ 1,'!» 4 .. __ ..!A3oSE·2 l:i: 
: %...,.c;5 �4 d. �.�cae-'l "lD: 
�-J�"'�os __ a".C\d. ___ ,A?.�E-'2. ______ _ x _ _ ---· 

RuiOb �b� d. _ ·-· -"·'\SE·Z 'Jlr 
C4 \c:R ' 4�� d. .

. __ ·--· T 
""\\0"" 2. S'Z. c!. . . � 
Snl\3 "� .l. I ,q, E ·'3 !2:' 
Sb\25 1.,'!» y. lit 
-.r '� \ S .o� I cl. �'-.\'lSE-3 :m: 
�e \�!> S.'Z.5 cl.  I. \�E-3 � 

_c� '�4- . . .. 1.oby . .  _ .7.8eE-J : 
c� ,-;, . !>o.,,y. 3.a�'2. :m: 

L.er.. \4o · 4o:z3 �. <uq� e -\ r 
So.. \40 . ·- Jl.1CI d . .. ... t."fUe·� :m: 

_Ce. t4\ __ 32.S cl. _ _:7.SSE.:� l!.' 
Ce. t# 294.4 J. �.�q3E·'Z. :m: 

' .. 
I 

·------- -- -· --·--
�

-----



�r�us LD �TION DATE: _ ___ _ 

CLIENT ________ FILE NO. _______ BY _______ _ 

·- v- -----· - - -

"»l'ft"t : e /e • 

� )',_ "fOTIIII \. 
_ eu''� 

� f\ 'S + 3 I 1.. '!)Cl. :ct' 
:....Co SS .. ___ .1o.ed. �.ol.\�·l.. E 

C.o � S.t, y. $,6t\St.-L4 1tt 
K� es ,o."Tl. Y· "E 
Sr SCi �.�7. d. lit. 

Checked By _____ _ 

-�"o ---·- '1.� Y··-- -:a: ·- --- . 

_ Y qo "+ h. _ 'lr 
·-·�'o9S -- '·� d. . . -�m�:l IX . . . . 
• %. � c;s b4 d. 1.�qE-3 : :_1tu\O� ___ !'l.�. -��":'3 ____ � .. 

Ru ao" . '!C:>e d. __ a. 111-: ·2 lit 
. 4 \Cf1 . 4S� d. 

� .. ��-.
'4 % 

A.q \\ o� z. s � cl. 'lit" 
5nll'3 H'$ �. s.c.e-� E: 
S'o\25 -z.1'!.y. :m: 
��� \  S.O�ld. ��.14D1.E-'a llr 
lte.\?»� s:z.� d. :!!' 

_C�\?4 . 2.. oby. _5.Vot�--:t_ .:_ --- --- .. · -

. c� \'!>, . �o ,,, y .  2.'-'-" : 

. l.CA. \40 40.23 �. <s.1,Sc-1.. 'li: 
Go. \40 11.1'1 c!. <'Lqb�\::-3 :m: 

. Ce 14\ . . . _.32.� J. -·- ·-· .. -· __ :m: 

. I 

Ce.. t# 2e4.4 J. :m: 

...-----·-· 
I 



' ' 

P�gt_ot_ 

DATE-----

CLIENT ________ FILE tJO. _______ BV _ _ _ _ _ _ _  _ 

.SUBJECT l:.'P\Co�� • �'E!. "'De.PCI":.,'TE.."'b • "Df=-, 
�- --- -· --··-�;-�Is /eo 
'.1Sc1t0i»E. -'4 )'�, .,. 0 "T "  '- "'TQ.A� 90a.T" 

. _ eut.,e:, C;;zfrO\l,. 
�,..-54- a &l..'5cl. :rz: 

_Co SB _ _ 10.�d. 
__ J�\��--·· · : . .  - · -

C.o Wl 5.1., y. 1.l E-'4 llt 
K� SS \0."1'2. y, 
Sr eq . -· �.�'Z. d. . . 

_S.. cto _ _____ '1� y . . ·- - . . . 

Y qo �+ h. 

, - �" qs '·� ci. ·-- ""-�E-3 
: :..-'\5 · . b4 d. -·- 2.oa E- 3 

'% 
r 

- --- -� 'lit 
:m: 

Chrckrd By __ _ _ _  _ 

:_Ru\0'3 __ 3'\.4\:1. __ _ l. l:I1 E·3 · - - . --··---- .. .. .. --
: .  Ruao(. �c� d .  _ 2."3Zct E· Z. 
- C4 \c:R -- 4�� cl. ------ ·- - . . .  

�no� 2. S'Z. cl. 
Sn l \'3 \ 1 '5  .l .  

Sb \2.5 2..1 � y. 
:r a  � \ s.� t cl. 
�& \�� 5.1.�d. 

43.'1.B E- � 

_C�_\�4 _ -z.. o�y .. _ J,tll.E-'2. 
c� \l1 �o. \,y.  � · " , e. z. 

\..o.. \4o 40.23 "'· '- �·O'Z�-"4 
eo. \40 11 .. 1'1 d. 

' 1.1."3E-4 

.Cc. l4\ __ 32.S d. - - -�·'C\� - S 
Ce. 14+ 2,e4.4 J. a , ,bE· '2 

'lit 

1 - - -

. - . . . I 

r---- · . -
I 



' � 

· cmruus LO CORPORATION DATE. ____ _ 

CLIENT _________ FILE fJO. _______ BY--------
SUBJECT ��C.O� U • CI.Jil.'e "ba�,,.�� • ,� - \ 

·- --- .. - - -- ��-;'rJl.-, ... � . . -

:t!id1t)1' E_ '\ )'z_ 'T 0 T � \. ""nlAU� 9ot'l. ,-C.u-a,e, c.�u.-
t4 " CS 4- 3 t"l..-:,�. 

.Co 'SS 1U.�d. 
Co (co S.t, y. 
Kf es \O.'n. Y · 
Sr S&:l �.�7. ci. 

-�'\0 _ _  '2.� Y· 
Y qo {, + h. 

- �'o <;c:, _ ___ �.� 4. 
. '%.. ... '1'5 o4 d. 

. 

, .a.-; e ·'\ 
cvl C::..':L --
, ... se-� 

.. . . - · · 

.. 'S ,'!»,l E·3 
�., E· 3 

_ �v\0?> - - 3 '1. C\::1. -- - � .. I �  .. � E. z. 
P.uiOb 
C4 \c:A . 
�\\0"' �1\3 
S'b\25 

3b� d. 
4�� cl. 
2. S'Z. �. 
t I "!.  .l .  

-:.1 � 'I· 

. -

-s .'S'� s £. 'Z. 
- - -

. . 

--

T l � \  S.O� l c:i. "' .C\S1 E' ·&4 
�e \�3 5.4�cl.  

-c� \34_ -- �· o'='y. - - .a. '0'"\' €. 'Z. 
c� ,,, '5o.,, y . 

"'c.. \4o �0.4! �. 
Bo.. \40 11. 1Cf d. 
Ce. 14\ _ .  32.S d.  
Ce. l# 2.e4.4 J. 

1 ,4 , � E - I  

l . Co \ � E · 1.  
· --���- 3 

. ---· �.·H.E.·'-4 
;,,c;1£·"Z. 

:rr 
: 
llt 

'E: 
.m:. 
% 
'lr 
:tr 
'lJt 
:nt - - · ·· - · -- · 

'lit 
"% 
lli" 
� 
:m: 
l!t' 
r 
�I . , 
Jir: l  
%" 
:m: 
X 
:m: 

Checked Bv·------

- . · · ·- • . . .  - .  . . 

- · - · --

-- - - - . 

-- · · - - -

-
. 

----------- ---- ---· - -· -- - · ---- ----

----- . .. .. 



' ,, 

�- ;tj ��[k_JJS � COM?ORATION 

CLIENT FILE tJD. 

SUBJECT t:.�C.O� 'tt. • �' E.!»  "'t>E.Po�m: .. "b • "1>1= - \� 
------

"'»I'CTf.: 
Zcn'O�E. � >'z. 

. 
"'"S4- 3 ll..·:)Cl. 

_Co �S 1u .e,d, 
C.o G:.o S.t, y. 
K� SS \0.14 y. 
Sr S't �.�"lo ci. 

-�'10 .. -- - '2.� Y· 
"( qo b+ h. 
•s� '1'=> s.� ci. 
'Z."" c;s b4 d. 

_ �uto:. 39.4\:1. 
�utoC, �bEl d .  
U tO'i 45:. d. 

� \\0'"' 2. Sl. c!. 

� �1\'3 . l l "!a  cl .  
Sb \2S 2.,, � y. 
'r l �  \ S,O-'t \d.  
�e\�3 !». 'l.S cl. 

C�t34 2..0by. 
c� '�, �o .,, y . 

l.c... \40 40.23 \... 
B:... \40 J'2..1Cf d. 

Ce. l4\ 31.� d. 
Ce. 144- 264.4 J. 

.. , .. , .0 
-roT � L.  C. U �\E._ 
C\, s lf q E. - \  
e.,c..t �-"4 
\ .«;1,.3 i. • '!  
� .� �. .. �-'Z. 

�. -e"e-3 
, . s�a-� 
, _.  • .,�e-3· • t 

�.�o.,. E · 2.  . 
s • .,, ea E-s 
�.c•n£-; 
J.c.-nt:·  'l 

' .  "4'4 f>E:-"{ 
I ·C.S'E • Z.  
\.OC\5E• \ 

l . .,'l�E-'2. 

-m.AU�VOfl.t"' 
�n..o\,)� 

X 
: 
'l!t 

"it 
.m;. 
':Xt 
"lr 
:oc 

:m: 
llt 
lit' 
"F: 

:nr 
E': 
:m: 
lit' 
:!!' 
llt I 

:mr 
'llC' 
:m: 
X 
:m: 

P�;e_ol __ 

DATe 

BY 

Chrdrd Ev 



Plge_of_ 

DATE. ____ _ 

CLIENT FILE NO, _______ BY _______ _ 

SUBJECT l:.?\t.oQ 'li'- • e..A• e  "bE.Pc�rfE."b - 'b�-"f 
�l'n't : •v.-� r:��- -- - . . 

� )'� 'TOT" \,. "Ta.A\41'0tt. � 
- C.ut1M (,..Q..OU .. 

fo\ " S 4- 3 l'l..�c!. lll: 
__ Co CSS --· . 10. �d. 8}&�-E: ·3 X 

C o � $.1."1 y. t .o�E.· � 'l1t 
K( ss \O.TZ. 

Y· 'JJ: 
. Sr 8'1 �sz. cl. . lit. 

Checked BY-·-----

� "  . % _ _ _  -- -- o _____ '2.� Y· - - ------ - -

y qo (,+ h. . 1T 
,_�'o'1S _ _ _ _  13.� 4. ---·· - ·  . . Xi: 
: z. 'C" c:;s b4 d. . . . 'llt 
�Rv\o:. _ _ _ _  !'\,4\::!. ____ - - - -· . _ llt 

�uiOb "!be, d. -· . . lit 
c.A \0£1 -· _ 4�� d. _ , ____ 

T 
� \\ D-\ 2. S 'Z. ct :at" 
5n ll3. __ I I "!.  .l .  "&' 
Sb.\25 �.1 � y. :m: 
:l:' l � \  S.O"ld. '-.\l.E·3 :m:' 
)(e ,�:, s. '2.5 cl. xr 

_c�_l34 _ _  �.o�y. _ _ _  .�.'\q • c - • : 
c� \'!.1 �o.,, y .  '3 . �o'l. lii: 

�� \40 4o.13 '-'· s:;e�-� :rr 
- Go. \40 11.1� d. .2.'1;C.€- "2.. :m: 

Cc. 14\ _ . 3'2.S d. - - - - - - - _ _ _  % 
Ce. t44- 2e4.4 J. :m: 

- -· --- ------ -- - - -----



lS f\EW9 LD COM?ORATION DATE-----

CLIENT ________ FILE NO· ------- BY __ _ _ _ _ _  _ 

SUBJECT ��CO� 'tt. • eu"a.'E5 "1>l:.Po�,"TE:."b - "D&: • \ 0 
- - · ·-

�: y,./ao- - -
%5crn)�E. -\ >'z. ,.o T _.. '- "TClA� 90n.r 

• t.u"!•E'$ C,-4U)u,. 
�"St.- 3 tl...·!)Cl. I.'(C&, £ ·3 :CZ: 

_Co C:.S _ 10.6d. lJ .. �E - 3  : 
Co � �.1., y. I,O'Sa\C:.-3 'l'lt 
K4' ss \0.14 Y· 'E 
Sr S'l �.�'Z. cl. lit. 

Chrckrd By __ _ _ _  _ 

_Sw-'\o . ---"� - Y· - - � ------- · - ·  . . -------- . .. 
. _Y qo c, +  n. "'r 

. . .  �'b c;s ·--�.s 4 . . _4.?t'SClE..:-2 Ii:" 
: 'Z. 'C" c;s b4 d. 2. 1 �1 e-z : 
-���o!> __ !�.4\:::1 . . .  _!.�S.E . .:2 ___ · · - � . - - · - _ _  . .  

RutO(, '3b� d. _ 1.�\b�- l % 
CJ. \c:R 4s� d. "J£" 
Aq no-"' 2. s� d. 2.c.a s e • 3 zr 
s.n n� . . \ 1 '!.  .l .  1.'11'\E- � E:' 
Sb \25 2..1 '!. y. l.� .. , E· l :m: 
-r' � '  s.o�t ad. . .c. 3.&,8 E :-3 :m; 
�e \�':> s.'1.5cl.  � 

;-C�J�4 __ . �.oby. -· . 1.:..._81 .�..-: \ .. _ _  � · - - - - - .. .. _ 

c� \"!.1 �o.,, y .  ,,,,'Z.€.• ' lit 
�� \4o 4 o .'Z3 'n. < s.,t>at.-� r 
&. \c\0 . .  ll.1Cf d. 4,. �.�'\l�-3 Jir 

_Ce. 1 4 \  _ .. 32.S d .  __ _ _  .. . . :rr 
Ce. l# 2e4. 4 J. t . , e�e.- a ::m: 

- .J 

-- . 
i 

.. - ·  .. · -··--- - .. ---· ---



• • f � ,  .-... 

EE��r: 1 \. · � '  :.;;; 
COR?ORATION DATE ____ _ 

CLIENT ________ FilE t�O·------- BY _______ _ 

- - ·  '''''-h if 
"Pffn't : 

';%Scrn)9E'. ' >'z. ,.OT !III \,. C:.U!=\!t$ 
t4 " S4- � ll..·:u:l. 

_Co c;a _ .  ,o.&d. � .�-��·3 

Co leo s:z., y. ' · ' � �e- 3 
K� es \O.T4 Y· 
Sr sq �sz. ci. 

_S-r 'lo _ _ _ _  'l.t\ . Y· - - -- -
Y qo " +  h .  . 
�o qs _ .:__ _ �.� ci. . . . _J .. St1E·l 

' %. or c;cs o4 d. --�� E-3 
��v\0'3_. __ !�.dd. ---� !o1 E_:-J:_ 

l\u10b 3oe d. . .'2.t1E· 2. 
'4 \c:A 4�� d. 

"�"0"" 2.. Sl. d. 

Sonl\3 l l -5  .l .  
Sb\25 %., �  v. 
:t' l � \  S.O� I d .  . 4.;r;E·3 
�C \�� S.l.�c:L 

_c� \34 _ :t. oby . . __ -4 .l,caE-.1 
c� '�, '!O ,,, Y ·  �.ost. 
\..c... \4o 40 .1.3 "'· \ . '2."' E.. 7_ 

ex:.. \4\0 ll.1q d. q,C.'{E;· � 
_Ce. t4\ .. . _ 3'2.45 d.  

Ce. l# 2,e4. 4 J. 

(<-- ---

�90n.T' 
s:..a..ou� 

:m: 

:m: 

lit 
'E: 
lit. 

� 
"lr 
Jr 
% 
ISt 

-· - · · ·  

'lit 
"lV: 

llr 
E:' 

:m: 
:m:-
:rr 
lit 
:m: 

%" 
:ur 
X 
:m: 

- - --

Chechtd By·------



EErR.nn n� u � t:..,-;J�..) 
COR?ORAT:ON DATE. ___ _  _ 

CLIENT ________ FILE t:o. _______ av _______ _ 

. 

� " 'S� 
_Co SS 

Co � 
Kt SS 
Sr eq 

- -� �0 
Y qo 
J.J'o �S 
%. c- c;s 
�v\0'3 

Ru&O� 

U. \c:R 

""P"'T"t :  s;,q / & o  
-\ )'&. "f O T P. '-

- C:.u''fi'!t 
3 1'1..�c1. 

. .  1o.ed. 

s.t, y. 
,o,,, y. 
�.�'t d. 

"2."' Y· 
{, +  "'· 
�.� 4. 

o4 d. 

!ct.dd. 

-..otobl:.·� 
;t . � !O. t:. -3 
"4. \ S t E·3 
s. s '2."2.. 

:{.�\COt:.·'L 
, .40�t-'2. 

. .  i.:..��&E.-3 
' ·"'�'OE:· \ 

At\"0"' 
5nll3_ . 

'!c€> d .  
45� d. 
2. S'Z. d. 

I t'S  cl. 
1..1 � y. 

a,BqSE.·3 
o.��'i:E-3 
\.b1.'4 E- I Sb\2.5 

';r \ !, \ 
�e \�� 

_c� ,�4 
C� \'?.1 

\..«4. \4o 

eo_ \40 
Ce. 1 4 \  
Ce; 144-

8,0"-ld. 
5.'15 cl. 

· - 'Z..Oby. _ 

!>0 ,,, y . 

�O.'l3 �. 
11.1tt d. 

_ 3'2.S d. 
�e4. 4 J. 

5.'��C\C.-:2. 
� . o b,E.- l 

"T'R.AtJ� 1'0n.,.. 
c,..a..o.., .. 

X 
� 
l!t 

E: 
.lit. 
'% 
'12:" 
Ii.:' 

'lit 
llt 

lit' 
'li: 
lli" 
'ii: 
JII: 
lit' 
:n
m 
lli: 
r 
:m: 
J:2:' 
:m: 

Chrtkrd By _____ _ 



CEP.fr\JiUS LO COR?ORATION 

P�gt_or_ 

DATE ____ _ 

CLIENT FILE NO. _______ BY _______ _ 

SUBJECT E�CO� 'II. • �'� �e.� ,iE:."b - "J)F• e Checked Bv·------
--· ·  - - . 

"PI'n"t: iii: "Ya.O/,.- . 
�9E, "'" )'&. "TOTP, \. 11LAU��,-

·- C.u!''"' c,�u,_ 
�"'S� 3 l'Z..�d. :rz: 

_Co sa -·- 1o.�d. . -� . .,\ \'t-3 :m:: 
C o � S.t, y. 1· ')oSCo-3 lit 
K� es ,o.n Y· l.lfl.'?IE· ' 'Yt 
St sq �.os-z. d. .m. 

_S-r'lo --. - �a. . Y· - - �-· - .. - - . -

Y qo " +  h. '12:" 
. t.J'o qs _ __ _ __ s.� ci • .  -2.,bsf...-z _ rr: 

%. .- Cis o4 cl. s.,se.- 3  'lit 
_ R�o�!0"3 __ act.4\:i. _ _  .3AC\E..:3_·-- ·� . __ _ _ _ . _ . . ·-

�ulOb '3ce d. . t.'2., '2.E· 1 'liL 
CJ. \c:R 4�� d. . . .  -- - --- . "% 
� \\0"' :t S4 c!. lit" 

5n 1\3 \1 '$ .l .  "&' 
S'o \25 -:.1 � y. JII: 
'r l � \  S.O"t l c!. �2..01.� € - 3  l!r 
�e \?>3 5.'Z.'ScL :tr 

_c�.\34 -· 2.. ooy. _ _ _ :t.�.4f1.. __ ···-· _ m '. _ _ _ _ _ _ _  . . .  

c� ,�, !>o .,, y . ,,,'Z.E.- l  :m: 

L.c.. \4o 4 0 .2� h. <. (. ,q(,E_-3 % 

&. \40 n .. 1tf d. <�o(., , �- 3  :m: 
Ce. 1 4 \  _ _ 32.� d. _ _ _ .. . . _.. X 
Ce. '44- �e4.4 J. ...SBE·2. :m: 

---- · - . .  



BgNUS PJ;: _ _  :;f __ 

CORPORAT:ON DAH 

CLIENT FILE r:O. BV 

SUBJECT ��to� U. • c.fl.'E5 "'t>�Pa�,i'�"l> - -oF • I  � Chctked C\· 
-----

,�t : .,/1�/eo 
- . � )'z. :;.cm,9t: 'TOTAl. �..,!> "PafZ. or 

�U�\C::C. �n.o\l� J.\f\'54- 3 l'Z..�cl. ' ·""', 1. •3 :r::x: 
_Co c:.a . 10.�cl. l . Co\&E-3 J2: 

Co � �:z., Y· .\. �l\1f -� :Dr. 
\(.� ss \Oo1'l. 'f ,  t • $'0 '5t::- l 'E: 
St Bq �-«i"Z. d. .lli. 

_'&-.. '\0 - . .  ,.� Y· 
':It 

Y qo b4 h. y ' 

t.J'o c;s �.� 4. :t . &O(tE.•3 II: 
x.�c;s o4 d. 3 . \  �-C.-.3 'I!: 

_Rv!o:. _ _ _ 39.4d. lit 
I 

�ulOC, �b€> d • 
� ., . .. �-l "llt' 

. c.A tcR 45'!» d. % 
�\\0"' 2. S'Z.. cl. 3. C0-4tE· 3 lit" 

- �1\3 . .  . " �  cl .  \ .o�"'�-3 1Z' 
S'o\25 . 2,,1 '!» 'I· 3 . 'S 1 3 E.· \  lli: 
'l: l �  \ s.o�ttci. :m; 
�e. ,�:, s.'l.� c! .  :!!:" 

_C� \34-. . .  2.- 0by. q · '�'-' E ·l lit 
I c .. \�1 !»0 , \i y .  � .bS{,E. · I  :m:: 

L.c:.. \ItO 4 0 .23 'h. :m: 
&. \tto J'2..1Cf d. :m: 

. Ce. ' 4  \ - 3'2.'5 d .  z 
C e.. '4+ 264.4 J. "t. "'S �E:.- "t.. :m: 
Cv- S. \  a.'(S8E·'3 



DATE. ____ _ 

CLIENT FILE NO. _______ BY _______ _ 

SUBJECT C.�C.O� 'tt. • ��e "'be.�l"TE."b • 'DF .. 3 
Chrckrd Bv-----

_;�;- ''li-. ,�� 
-\ )'J,. 'TOT II\ 1.. 
- C.Ull•fi':t � � CS 4- � l 'Z.. ·:ul. :rr 

. Co CSB 10.�d. . Dl .l�i;::l. .. D: 
C o � S.t, y. ,,,_��·3 l1t 

Kf ss \0.'14 Y· 'it 
Sr ac; �.�1. d. .m. 

_'5-r �o. -- '1� Y· "lt 
Y qo ""'" h. X" 

-�" C1c:, __ a.� a. ··-· _ _  . __ ___ :&' 
%.. � c;s o4 d. 'lJt 

ISZ: 
_ Rv\0� -·- _3'\.4\::1. ---· . .  - . . .  -·· - ·  -· -- - - - - ·  

�utOb '3be d .  . . 
. u \c:A . .. . .  45� d . . - .  - · - . 

� \\0"' 1. Sl. c!. 

Sonl\3 l i'S .1 . 
Sb\25 �.1 '!. 'I· 
� ' �  \ S.O"- lcl. 
�e \�� 6.l.5cL  

_C� \� - -�· oby .. _ _  �.o, 
C � \ � 1 '!tO , ,, y . " i  ·, 'l 
�r. \4o 40.23 h. LOS�· I 
eo. \4\0 11.1'1 d. b.'3 4) €.·7.  

_ C e  l 4 \  _ __ 32.� d.  
Ce. 144- �e4.4 J. 

--. 

%' 

·- . · · -- ---



DATf:_ ___ _ 

CLIENT FILE tJO. _______ BY _______ _ 

SUBJECT t,;>.c.o� 'tt. • C4.12.'� "bt=.�'"Te,."b - 1)F• C1 Chttbi! Bv------
: 

-- · .. . - - · - - - -:;;;t;-if1'li"o-��t: � )'z. -roT" '
C.ut•E1 

�"CS4- � ll..•:ul. B.'4C.· 3 lZ' 
._ Ce> SB . 10.�d . . .  -��'i�.E:'l.._ . __ .. l2: 

C o  '=o 5.7.-r y. I ."U.>!.E•3 lit 
K., es ,o.-n. Y· E: 
Sf' 8'1 �.�'Z. d. :m:,. 

-��o --- 1.'\ Y· % 
Y qo _ _  ·- - +  h. · - . _ __ 'F." �t.Jb cts __ 11.� a. .. · -"·�,a�. '2.. . __ 1!:' 

· 'Z. C" c;s b4 cl. , . s e-'1 : 
- - · · · ·  - - - ·  ---

·_Ru\0'3 ___ 3't •. 4d,. _ _  . . �1!-4�-:'!. _ lZ _ _  ---· - -- - ·  

R\JlOb '!b� d .  I.,�E- t 'lit 
C.A \c:R 4s� d. · - - · · -- T 
�(\ "0'10\ 2. s � c:l. lit" 

Son l\3 " �  .l .  3-'::loE. .. 3 X' 
Sb \25 1..1 ?> y. 1.�1E·1 :m: 3:' t !» '  s.o�ac:l. ' 2.'\\sE-3 : 
�& \�� 5.2Sd. :tr' 

_c� \34 _ _ _  :t. o�y. __ � .• ,�£-'l. : 
c� ,�, �o .\, y .  s.eeqe.- • :: 
l.� \4o 40.23 "'· <.'7,C\E·� :tr 
eo. \&\0 a'2..1Cf d. <.ssu e-� :nc 

_Cc. 1 4\ ___ 32.S d. Z 
Ce. I# �e4.4 J. C. .C\ t E-1. :m;: 



Bij��tLDS 
COR?ORATION 

CLIENT FILE tm. 
SUBJECT l:.PIC.O'Ol 'tt • c.J'i7-•e "bt;.� ,if:.� -

.. --. .. ... 
"PIIn'1. : �/1-. /a• 

-p� - \ \  

:z::s.cm,9E, � "� -ro'T A \.  -mAUl. 90n.T" 
C.u�,c:-. C,�f\.Ou� -

to\ t\  S4- � ll..·:ul. 5,25 \ E-3 1!1: 
_ Co c:.s 10. bd. 5 . scee. - 3 :m: 

C.o � �l., y. '4 ., . , e. - �  ',XI: 
Kt> SS ,o,,4 y. •. 1 '3  '3 'J:t 
st' eq �.soz. d. l1I. 

_ _  S.. '1o - - '2.C\ Y· '% 
Y cto {,4 h. 'lr 
t.J'o qs �.s ci. :l, �14�- 2. rr 
'Z. .... c;$ o4 d. l .  2.� q E. -2. -: 

_ Rv\0� a�.4.d. .... �.41'8£-3 . :m: 
tt.uiO" '!b� d .  q . ., oc; .:, ·'2. lit 
U \CR 4s� d. T 
�no .... 2. Sl. c!. 3.'!.�bt-3 lit' 
5nl\3 -- w �  .l .  - .,,C.03 �-3 · - � . .  
Sb \25 �., �  y. ,,,84 E.- \ JD: 
'.r l � \  S.O� lci. :m; 
�e \�3 5. 'l.'S cl. :xr 

C� \34 _ .. 1. oG:,y. � ·" ·" � -z.  lit 
C� \'?.1 �o .,, y .  z.�q � E - 1  llt: 

L.c.. \4o 4 0 .2$ \... %" 

&, \40 1'2 .. 1'1 d. :II:: 
_ Cc. '4 \ - .  32.� d. J:: 
C e.  144- 2e4. 4 J. \. '2.S'1 E.- \ ::z; 

Plge_at_ 

DATE 

BV (a.� ...  ) 
Chtchd Bv 

· - - ·-



r--::-------=-----:--------------------------- --

DATE-----

CLIENT ________ FilE r:o. _______ sv _______ _ 

.. · ·- -���q;;;:;;.-· 
-\ )'z. ,-oT " '- �..,��"1'" 

- C.U"!•f4} (,....O.CU� 
� ... s4- $ l'l..·:ul. '·"'a-; lZ' 

. Co �8 ·- 10.�d. _ __ _ _  � -�,t�· � _ 12: 
C.o (oo s:z., y. � -t,H·'4 lC: 
Kf es ,o.-n. y. -z: 
Sr S� �-�'2. d. ·- Jit. 

-�-1o __ '1� Y· . -· x 
"( 'iO b -T  h. X" 

Chrtked BY------

: .  �'o c;� -�-'·� cl. -·-· '·�"e� _____ li: _ ... _ _  ------·--- _ 

· 7..� c;cs b4 d. -�- , . 6� £ : �  'l%t 
'. �v\0�- ___ !�.�. --·- · . lSt 

�uiOC:a �be_, d . C...C\St·l. lit 
C4 \c:A 4�:, d. . . .  - -- · - - ·  

"X' 
AI\ \\OW\ 2. S'Z. cl. 11r" 
Son 1\3 u � .l .  l ."'  l E • 3 !!l:" 
S'o \25 �.1 '!. y. :m: 
:r • �  \ �.O" Icl.  �.t'l'-E.·l lC: 

�e \:,3» s.1.4!Jci. � 
_c� '�4 ___ 1..oby .. - � . .,., e . ' :. 

Cca \�1 �o . ,, y .  '·� S1.. :m: 
\...o.. \40 40.13 "'· 1.1<o�E-3 %' 
&.. \40 11..1� d. C..1tS�-3 J5: 

. C& 14\ _ _ _  32.S cl. Z 
Ce. I# 2e4.4 J. 4 ,'\; E.· 4 :m: 

....--- -----------------· 
: 

. 
. 



DATE ___ _ _ 

CLIENT ________ FILE r�o. _______ BV _ _ _ _ _ _ _ _ 

SUBJECT E?\C.O\'t 'tt. • ��e �E.�1'iE."b - ? F  • I  0 

"PI'n't: 11& I t>o 
• -1r. )'& -roT_._ 1.. C.U'!I§$ 

M " S4- � tl..Sci. 
_Co SB ,o.ed. _ � . l."!»'Z.E .. :�. \  

.. C o '-':) S.'L, y. 
Kf es ,o.-n. Y· 
Sr aq �.�'Z. cl. N 

_'5.-'\o __ '2.� Y· . -Y qo _ _ Gt+ h. 
; .Jvb q'S --'·� a . ... \ .1 \ e - 3  .. .  

.. %.. "«" Ci'5 b 4- d. _ 1_.'-I"Z.E·'t : 
:m: 

Chrckrd lv·------

·- �ulo?> __ !�.4d. _ _  _!.�4\e;3_ .. -·-- . -- . - - - - - - · - ·· ... 

�uaoGt '!ce d. s .�o�tt:-l 

Cod \CR . 4S'!. d. .. _ ·- . 
� l\O'Of\ 2. s� c:l. 
5n l l3 . . .. "� 4 .  
Sb \25 2..1 '!. y. 
� t !. \ S .0� I cl. 
�& \�3 $. 'Z.� c!. 

_c, \3�N ---�. oby. _ _  :z .. , .s�'  

c� \'�1 �o .,, y .  t oq , \ 0 �  r 

L.o.. \4o 4 0 .13 �. -:;,wq e.� 
eo. \40 1'1.1'1 cl. 'l . 3 ,  e·\.( 

• Cc. I 4\ - �·� cl. _ _  __ 

Ce. l4+ �e4. 4 J. \ .S'3JE.-3 

. i .. 

1Ir 
T 
lli" 
E: 
JII: 
llr 
% 
·: 

J :m: I 

r 
:m: 
% 
::m: 

� ·---·---------- - --· · -
·--· 
' 

- . . . . . -· 
.. 



I 
I DATE -----

CLIENT FILE NO. _______ BY _______ _ 

SUBJECT �\>.C.OQ 1t. • �'e "'b��'iE."b - {:)F ·S 
- - - .. . . 

�= \'1/4r/ '" 
';t'Sod'n)�E, � )'&. 'TOT lito '- �� �T" c.u�'" c.�u.-

14t\S4- :s ll..�ci. :CZ: 
_Co SS . 10.�d. 1.'1o.fE•1. X 

C.o � s:z., y. e:,.-t�e-� llt 
Kf es ,o.T2. Y· E 
Sr sq �-�1. d. .m: 

Chtcktd Bv------

--�1o _____ '14 Y··--· --- -;u: .. ···- · - - --· 

Y qo c,+ n. r 
�b 9� . . . �.� ci. ---- :__ lr 
'Z. � 9CS o4 d. .. : 

_Rv\0� - - - 3�.4\:i. ---=-- -· _ _ _ _  llt 
\\utOb �b� d .  - 'IIr 
u tc:R 4s'!. d. r 
ftu; \\0"" 2. S4 cl. lir 
�1\3 -- � � �  .1 .  E:' 
Sb\25 �-, � v. Jit 
:r t !.  \ 8.0-'t tcl. ,,1.8E·3 : 
Xe \?>� s.l.� ci. :tr 

c� \34 - 2.. o�y. -- ._ .... c., . - ·- - . - : 
c� ,�, �o.,,y. ,.,_,,, lli: 
L.c.. \40 4 o .l3 "'· r 
&. \'\-0 1'1.1'1 d. :m: 

. C& t 4\ __ .. 37.� J .  -··- ·-·- . .  %' 
Ce. &44- 264.4 J. : 



' l. 

Page_ of __ 

DATE-----

t:LI£NT FILE rm. _______ a·,·--------

SUBJECT £�C.O� 'U. • �'� "'l>E�'iE..'b • t'� - to  

. -�-;-·i.i··�,,�- -
�9E, "' )'&. ,. O T "  \,. 

• - $U$•!i" 
t4 " S 4- s tl..�cl. 
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Gl'U will supply the contractor with EPICDR-eype resins for non-radioactive 

solidification testing on a laboratory scale and for the full-scale 

deoonstration of the contractor's installed system. All data generaud by 

the contractor fran his laboratory scale testing shall be 5Up?lied to GPU 

for review. 

Full-scale testing shall be done en-site and be wi�ssed by a GPlJ represe:ltative. 

The solidified prodoJCt shall be exanined for struct:ural integrity, b:m::>geneity, 

and free liquid crotent. 

St:ru=::ural IntegritY 

The solidified sam>les shall dem:xlstrate the propelties defined for solidifica

tion, Section 3. 2 .  2 .  Canpressive strength data shall be provided. The full 

scale SlC!ple shall be cored, top, side and bottan. 

Hc.m?gen.ei.t:y 
The surface of the full-scale solidification �te sa::r�ple shall be inspected 

for voids, unsolidified material and pockets. Voids and unsolidified material 

shall total less than 0. 1'7. of the observable product volune. 



ATTACHMEt-."f 3. 0 

Outline Fo� Topical Reoo�ts On Solidi fication Svstems 



, . 
. .. 

o:.l"t'Litt£ FOP. TO� J CAl R::PORTS ON 
SOLIOIF1CAT1 011 SYSTO'.S 

1 . 0  lntroducti on/Abstr•ct 

2 . 0  Process Description 

2 . 1  Feed Control 
2 . 2  F t l l ing an� r.1 xing ( l evel control ) 
2 . 3  Pos i t i oning and Drive 
2 . 4  C!ppins and Rad i a t i on f�n i tor\ng 
2 . 5  Fl ushing , Self-c l ea n f ng ,  and Decon���� nltion 
2 . 6  Instrur.�nt and Control 
2 . 7  lr.!t�l o:ks en� Al!�· 
z . s  u� s i s� and Operatins Con� t ti ons 
2 . 9  P&ID 

3 . 1  Process Control Program to Provide C��l ete 
Sol i d i fication 

3 . 2  Free L i quid Detection Procedure 
3 . 3  Feed Cha racteristics/Type 
l . �  Addi t i ves Used 
3 . 5  Sol i d i fication Agent/Cl ass i fication 
3 . 6  Radioactivity Leachab i l i ty 

'·0 Equ i pment Description 

4 . 1  Tanks 
4 . 2  Hopp�r (bin) 
< . 3  Fe!der 
' · 4  �ber 
4 . 5  PII'TIP (f.e tering/Transf'er) 
4 . 6  Container (Drum) 
4 . 7  Control Panel 
4 . S  Piping and Val ves 
4 . 9  lnstrlftf.tnt 
4 . 1 0  Heat Tracing 
4 . 1 1  Score of Supply and I nterfaces 

S . O  Equi�r.t (System) layout 

S .  1 Reco�endPd Llyout 
5 . 2  Drum/Conta i ner Storage Area Re�uir�d 
5 . 3  Truck loading Bey 
S . �  Radiat ion Expcsure Control (ALA�) 
S . S  Ma ir.t�n�nce Acces s i bil i ty 

.. .  



. . . •. . .  

, 
. .� 

/ • "! 

6 . 0  Codes and Stan�ards 
7 . 0  Ap�l icable Federtl Regul ations, Regulator,y Guides. and 

N�C Branch Technical Pos i tions · 

8 . 0  Qu� l i ty Assurance Progra� 

9 . 0  Research and Devel opment Prograc 

l O . O  O�erating Experience 

1 1 . 0  Postul ated �ccident Analyses 
1 2 . 0  �eferences 

- - - · -· - · 

I 

- - -
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ATTACHMEh� 4 . 0  

SN-1 T=ansoo rt Cask 

Ce=t�ficate o f  Ccmpl iance 

Drawing - SN-1 Trans port Cask 



• .. '! • • 
... ... , . 

. ,. l ...... . . : .  - .·, 

,.,.., HIIClll 

112 1ll 
10 C"' J 1  

... � . .  

1.tal c .. ,.r.:.a•• Nwlf'_ .. ,.. 
6771  

7. Pll(AI.IILf 

: .. · . .
..
... 

. ... ,.. . 

U.S. IIIUCUAI'I ll[CULATOI'IY COioliAISSIOH 
CERTIFICATE OF COMPLIANCE 

FM RC....,_ Malttoolt 'MUfti 

1.1111 "r- �· 

Nv lt.E.'- . o.._�, 
"•\ .. - "-
� .. ;..·."" ' 
Neot. ,l 

7 lol n.,, .,..,,,u., " ,.,�.., 10 U1"'" S..,-o,.. 17) l9lo 171�. I n.m. -.I 17).2114 ol ,,. �- of Tro,.UIOfllloOft ...,.......,0.,. 
..... ,. .. ,, lloc .. lotto�t t4'J C'll 170119 - 14 C'" lOll '"" S.C.-• 14ll•lt•IDI - 146-11-100 •I ,,. O.O.rt,...,.l ol 
T••"-"''oo" o • ..,,. • .,. C.-• .._,,._ ,., C'l'l 146-1491 . .. -•· 

7 It 1 Til• �>�:O:;••: •� ro.,..,.,. ou .. - "' .. ,... S -· _.,. rile uf11w .. _.,, .. ;.,., "' s-.,  C ol Tollt 10. CoCir of 
J.:.,.,� �'t:.•••·:"'1. '" 71. •ttacuc'""'7 of ,.., .... ...,. .,.,.,.,.,.., ,., Traft�G�Drt ..t Tr�-o" of .._..��Go�C,.. ..,..,,.,.. U'-21" 

Crtt•fll C:.O�"&:�r•.on• -
7.1cl n,,. ....,,localt cion Nit ._._ I� .......... , ,..., ...._._ .. ,.,,,.- reowot- of - f'IJW'If- ol .... U.S Ot:>,.._.,l Ol 

Trt,.._llttoto 01 ••- tlllll�t "'""'.,' -··•· lftd..O"" - .,.__, ol ..., ..,,...., """""' 01 "'10 -ocfl ,,. .,.,,.. 
•'" '" "'_, ... 

1 ,.,. .. ...... c.tl . ..  - ... .... ...... .. . ..,, ......... ..... , •' - � ....... .. ----
.1t.l ,.,._., .., c�.- • u�,,.,. 111Jl Title .-.� "'"'"'c.n- •f _, .. -""-'•..: 

flUS Corporation NUS Corporation application dat!d 
4 R!searc:h Plac:! April 1 7 .  1975, as suppllll@nt!d. 
Roc:�vi l le ,  �aryland 20850 

�.lei Ooc:aet No. 71-6771 
4. CON OtT 1014S 

T�oa c:et1of...,• • aoftdotoOIItl - ,... lwlllN"" of rile ,..,.._ of ........, 0 of 10 C711 n, a 10111�. - ,,.. -•hOM -·fooCI 
lft lt- S MIO,. 

a o .... ,.,._ or ""�"'"" - .r.w,...,._ eo""""· , ... ,., �-. '·�· o� c. .... c:..oc-.- ,_.....,._.. 

( a )  Pac:kaging 

( 1 )  ��del No . :  S�-1 
( 2 )  D!scription 

A shipping container for radioac:tiv! �ast!. Th! pac:k��ing consi s :s 
of an out!r c:ontain!r �hich f s  a 4-inc:h thick right circular 
cylindrical St!el Sh!l l .  Th! cyl inder i s  eo 1nch!S i n  dhr.�et!r ar.=' 
8� inc:h!s high with a weld!d bottom plate and a cov!r sec:ur!d by 
tw!nty-four t-1 /4-fnc:h diar.�et!r St!el bol t s .  tmpac:t l imi t!rs con
s i sting of shock absorbing foam clad 1n 24-gag! stainl!SS ste!l ar! 
provid!d at th! top and bottom of th! c:on:air.er. Th! r!��i nd!r of 
th! cask is surround!d by a on!-fnc:h lay!r of c:ann!d I nsulation. 
The maxlmUI:I w!lght, including c:ont!nts,  Is 60,000 pounds. 

(3) Drawings 

Th! packaging 1 s  constructed in acc:ordanc:! wi th SUNTAC Nuc:l!ar 
Corporation Drawing Ho. 8·08001 , R!vl s i on E .  



?age Z - Certificate No. £771 - �evi sion No . l - Doctet No. 71-677\ 

5 .  ( b) Contents 

( 1 )  Type and fonn of rr�terial 

Greet!r than Type A quantities of nonfi s s i l e  raC:ioacti�e 

material a s  sol i d i f i ed or dewatered waste. 

( 2 )  �:axirr.:Jrr. quantity of rr.ateria 1 per pa_ckage. 

V�ximurn d!cay heat l oad not to exceed 100 watts . 

E .  i n e  ccr. tents t:i l l  be pac:b�Qed i n  fourteen :5-ga1 1 on ,  COT 5;>:::. l 7P. :r;;-.� ; 

a single 170 cu. ft. DOT Spec . 60 inner container; or inn�r conto i ner(s)  

designed t o  Peet burial s i te re�ui rements . 

7 .  The package authorized by thi s certificate i s  hereby approved for use u�:�, 

the general l i cense provisi ons of Paragraph 71 . 1Z(b)  cf 10 CFR Part i1 . 

8. Expiration date: l'.ay 31 , 1 980. ( "'"'"'._ � ... . ,.-) 
P.EHP.ENCES 

NUS Corporation appl i cation dated A;�ri l 1 7 ,  1 975. 

Suppl ement dated: April 21 , 1 975. 

Date : ;-.;. ;.. . J r, , 1 :, 7 1  

FOR THE U . S .  I:UCLEAR R£GUL1o.TORY CO:·:··: l S S i O:. 

&,. .A r e.__ a .. A/ 
Cnarles E .  �ac:Oonal d ,  Chief 

Transportation Branch 
Division of Fuel Cycle and 

l"aterial Safety 

, .. . 

--------------
----------�· ·----"·� .. �-·�:-:���-� -· -�· 
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QA REQCIR�TS FOR SPECIFICATION - EPICOR II 
SPC>T RtSIS SOLIDIFICATIOS PART l· SYST�� 

ATTACHMENT 5 .  0 
Part I 

lOCFRS.Q_,�r::�dix_! - The �o·ork and suppl i es covered by this order 
sha l l  be cont r o l l ed under a qua l i ty system chat conforms to a l l  
the r�qui rernents o f  10CFR50, Appendix B .  

10CFR50, Aorendix B (as apfl icable) - The �ork and supplies 
covered by this order sha l l  be controlled under a qua l i ty sys
t e� chat confor=s co those requi rements of JOCFR50, Appendix B 
as noted in subsequent Sec tions. 

The provisions of 10CFR21 apply hereto. The Contractor shA l l  i ��ed
f a tely inform the Co�pany ' s  \'ice President of Generation l n  �o•r i c !n g  
i f  i t  obtains information reas�nably indica t i n g  that t h e  Plant or 
service or v.aterials or a bas i c  com?onent d e l ivered to the �-:�er for 
the Plant (a) f a i l s  to co�ply �ith the Ato�ic E:�erg� Act of 1954, 
as amended , or any appl i cable rule, regulat i o n ,  order or l i cense of 
the �uclear Regu la tory Commi�sion (�RC) r e l a ting to substantial 
safety hazards, or (b) contains a defect, �hich could create a sub
stan t i a l  safety hazard, u�less i t  has actual knowledge ch�t the SRC 
has be�n adequately informed of such defect or fai l ure to comp l y ,  
a l l  a s  required by Part 21 of 10 Code of Federal Resul a t ions ("lOCFR-
21") , and sha l l  simultaneously furnish to the C��tpany ' s  Vice Presi
dent of Generation copies or any notification given by the Contract�r 
to the �RC pursuant to 10CFR21 .  

lOCfR�l does not apply . 
l0CfR71 - The work and supp lies covered by this order shall be controfi'ed under a qua l i ty syste':l that confotT.:s to the applicable re
qui renents of 10CFR 7 1 .  

i\�t .  Cuid e 1 . 1'3 - The work and suppl i es cover�d by this order shall 
be -c·o-ntroft ed' "under a qu� l i  c�· s�: M em that confor�s to the r�qui rc!r:tents 
oi Re�. Cuide 1 . 143, R�su1atory ?�Sition C . 6  as n�ted be l �� . 

; : 1' . 9 . 5 . 1  :-he ·.·ork and !'u;o;- i i e' co·;.,r,·c by t :- i s  ,, r.:!o,r �h.1 1 l  be 
cc7n

-
troTf;

d un.!t!r a �u� l i ty s::c: tc::l that "'':, :.·r:-.� t� the! r·-:u ! r . :- ,•:� u  
o f  Sc!c._lV�B� of Brunch T�chn f c41 Pos i t ion (BiP)  9 . 5 . 1 .  

Pr ie-r t o  .<\\Oard of Contract - The supp l i e r ' s  qua l it� systtrn dc!>criptfon or-QA-frQ'ira.;"'f:A·-;1UaCsha l l  b e  sub:��f t ted for revf e•· anc apj:'ro\'al r o :  
0 QA �!.1n;�ser � Superv i sc>r , QA Engineering O�si&n & Procure��nc 

�11 •:uc l ea r Ct!nerat i n g  S ta t ion 
r .  o .  �nx �so 

1 7057 

OR CPC Service Corrora� ion 
100 ! n t crp�re Par��.l\' 
�a r !' i r?a:�y, �J Oi05G 

(Se l ec t  One) 

Pa�f' 1 of 8 

(CO�I K\C1 f0 S�KV l C F S )  
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?ase 2 oC 8. _ 

Ri �ht of Access - The �ork and suppl ies covered by this order :;;�ectto-survei llance /inspect ionltest/audi t by C?l:SC/�let-
£d at the sel l e r ' s  fac i l i ty and/or his sub-supp l i e r ' s  fac i l i ty/or a t  
?r ior not i ce w i l l  b e  ;iven to the s e l l e r  before any o f  th�se 
a c t i v i t i e s  are perfor�ed . &he se l l e r  shall furnish at no addi
tional cost , the necessary fac i l i t i e s  and equipment , �nd perform 
inspect ions and/or tests as required by the purch,ser to denon
strate conior�ance to the procure�ent docu�ents. 

�ork on this purchase order/contract shall be under the GP�SC OA 
Progra� and will  be subj ect  to inspe c t ion , surveillance and audi t  
under this program. 

. 
�� teria!  Traceabi lltv - All ca terials/suppl ies covered by this 
order shal l have docu�entat ion on file at  the sell e r ' s  fac i l i ty 
for at least seven ( 7 )  years after del ivery to s i t e  to pe�it 
t raceab i l i t y  back thru the canufacturing and inspection/test 
cycles.  Records shall  be suf f i cient to de�onstrate confor�ance 
to a l l  requirements of the procure:nent document s .  Ttu!se records 
need not be kept longer than one ( 1 )  year if  the orfs inal docu
��nts are furnished �ith the del ivered goods to the pur�haser. 

tnsoection Control - The seller shall have in �!f�ct a rrogram 
for inspection of activi t i es affect ing qua l i t y  to verify confor
mance with documented instructions, procedures , and dra�ings for 
acco�p l i shlng the activity.  Inspections shall be per!or�ed by in
d i v i dual s  other than those who performed the �ct ivity �etn� in

· srected. The prosr;.:n shall allot.• for both inspection ar . •  l /or pro-
cess �onitoring. � 

f..:!'ct'c!ure �...2.�a l s  The ! o l l o•:inr. proc�ss proc�curcs are re-
q u i r �d to b� apprO\'C!d b�· the purch3ser e!.!£! tO st:,rt of ·.•ork 
�c•:c�nc!d by the r f •'<"<'CIIr..-s : 

a .  �C! l d ! n; Proc��ure 
b. �eld Repa i r  Procedure 
c .  Heat Tr�at Procedure 
d .  Radiog ra�hic Procedure 
e .  Dye Pen�trant Procedure 
c. Magnetic Particle Procedure 
g . Ult rasonic Test Proc�dure 
h .  teak Test Procl"dure 
1 .  Vacuu� Box Procedure 
j .  Eddy Cu r r en t P roct:du re 
k .  Hydrc s : .l t i c  Tes t  Protec!ure 

� 7"rli:SE. ?i:JC"?.:•I.:�F.S !;:::��·!.::> a! 
SUi�ll l l ED TO 0.\ ::�.t- :::c::::.;n �;G 
SrPERV I SOR , P . O . Sox '80 , 
TMI �l1Clf"_\R S C.�Tro�;. :-liDDLE
TO\\�:, PA 1 705 7 

-OR· 

0 �A ".1:·:.-\cr:-:-o·:� Ic� .) p;ocr:u:
�E�:/cPu SEk\ lCE CU�P . / 100 
� � � !. .c'.\CE P \ ·'::::A' / '-:,,·s a ·?.;::\· 
�; ) ,  071)54 

,,; t"'"e:r !.<J. (CO) !�Y! 
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?ase 2 of a. _ 

Ri�ht of Access - The �ork and supplies covered by this order 
�-re sul>jectto-surveillance /inspect ion/ test/aud i t  by Ci'USC/�let-
Ed at the sel ler 's  facility and/or his  sub-suppl i e r ' s  fac i l i ty/or at 
Prior notice wi l l  �e given to the seller before any of th�se 
activities are ?erfor�ed . The seller shall furnish at no addi
tional cos t ,  the necessary faci liti es and equipment , �nd perform 
inspections and/or tests as required by the purchaser to demon
strate confor�ance to the procurement d�cu�ent s .  

�ork o n  this pur,hase order/contract shall b e  under the CP�SC QA 
Prosra:u and will be subj ect to inspection, surveil lance and audit 
under this program. 

�l�terial Traceab i l i tv - All oaterial s/suppli
.
es co1•ered by this 

order shall  have docu�entation on file at the sel l e r ' s  facility 
for at least seven (7) years after delivery to site to peroit 
traceability back thru the �nu!acturing and inspection/test 
cycles. Records shall be sufficient to de�onstrare confor�nce 
to all requirements of the procurement document s .  Tt.cse records 
need not be kept longer than one ( 1 )  year if the original docu
�o!nts are furnished �ith the delivered goods to the purchaser. 

Inspection Control - The seller shall have in �ff�ct a rrograc 
for inspection o! activities affecting quality to verify confor
mance with documented instructions, procedures, and orawings for 
accompl ishing the activity. Inspections shall be perfor�ed by in
di�iduals other than th�se �ho performed the �ctivity being in
srected. The prosr•:: sha l l  allo�: for both inspection ar . •  l/or pro
cess moni toring. 

Proct>dure �...e_rovals - The f o llo�o:i ns prl"cess prCic,.c!ures are re
qui r�d to be appro�ec! by the ?urch.lSe r  E.!.!£! to st:ort of ...,ork 
�cv�rnld by the F r�r��ur�s : 

a .  
b. 
c. 
d. 
e. 
( . 
g.  
h.  
i .  
j .  
k .  

1\eldin; Pr<'cf'�ure 
�eld Repair Proc•dure 
Heat Treat Procedure 
Radiosraphic Procedure 
Dye Pen�t rant Procedure 
Ma�netic Particle Procedur� 
Ultrasonic Test Proc�dure 
leak Test Procedure 
Vacuu� Box Proc�dure 
Eddy Cu r rent Proc�dure 
Hydrcs : a t l c  Test Procedure 

� :rt!S£ ?r:11t !.:•t:-:;;;s S'r :Ji.'!.D a� 
SLB�I I T I ED TO Q,\ E�.t-: :;c:::i\ISC 
S�PERVISOR, P.O.  Sox 480, 
TMI \1.1CLF'_\R S rATto:;, �11 DDLE
TOI;�: . PA 170S7 

-OR· 

0 �A :-�\�:.\GER-0\:!\IG� .i i'tiOC't'!\!:
��'E�i/CPU S£k\ 1CE Cllr\P . / 100 
1 :\ l b?.\CE p -, .·;.;;:A\ / " .\;' S I Pi'.l.:;'l 
�; J .  0705(, 

i-ic?N re s. e,. · .. .... r 



h.1se Req. 
c ::�  •;o. 

Procedure Approval s  (Cont ' d) : 

l. 

Pa�e 3 of ! 

o .  
n.  
o .  

Perfor�ance Tes: Procedure 
Painting and Coating 
Packng in g ,  Shipping,  and Stor.1ge 
�leaning (decontamina tion) 
Process Control Prolram 
Coopression Test Procedure 

of oix materials to preclude 
weather damage. 

p.  
q .  

�itness/Hold Points - The following witness/hold points � hall 
apply to the work during the �anufac tur!ns/ test/ inspectio� /ship
p i ns process. The seller shall advise the purchaser ' s  qu�l i ty 
assurance organiz.at ion in suf !ici ent t: i::�e to .1 1 1 01.1 the ;.urchaser '  s 
representative to arrive and observe the specific  wi tness/hold 
point. One (1) workinR davs' notice is required to Modi fica t ions an� 
Operation QA Manager (Phone: 717-948-8616 CPU Service Corp. , ,  
P .  0. Box 480, TMI Nuclear Station, Middletown. Pa . 17057 

� a .  Check solidification mix materials nrior to fabrication. 
(J b. First item inspection 
[J c. Fit-up prior to welding (sign i f i c.lnt c��ponent) 
(J d .  Final inspection 
0 e. Final Assembly 
(J C. Test (Perfor:::ance) shop 
Bl g. Test (Perfor:r.ance) site 
8 h .  Hydrostatic Test (after setup a t  the site) . 
(J i .  �DE (Purchaser to speci fy) 
(J j .  Review of radios�aphic film 
(J k. Preparation for shipDcnt 
(J 1 .  D�cu::��ntat ion review 
0 m. Release for sh ipr.�nt 

C�n trol o! ��nco� r � J ��e - The sell�r �h� ) l  -aint�in  c�n: rol of 
alf nc-"rc.:mf�r;(iis at.cr1als a!I!'CH: f il : .:·d .· f t h  th� l)r.!�r. i:··;.<Jrts oi 
Ol.:>ncC'Infor:::;�nces shall �c -., inta int-d 1\'ld r.o:��a i n  .:; u :' f i .• i c;nt lnfor

.ca t f on to allow the purchaser to assess the signi fi c.1n�e of the 
nonconformance. The report must contain the noncon!oroing condi
tion, c.1use of nonc:onfor�anc� ,  action to be taken or t.1kcn to pre
vent recurrence and c:orr�ct lve action to be t3ken or t�k�n. Se l l er 
sha ll advise the purch3!'er of any signi ficant nonconfor�anc:cs dis
covered prior to perfor�ing any further act ion to c<Jrrect s��e . 

Chan�es - The �eller shall advise tht purchaser in w r i t ing of all 
pr;�d ch.n�es in d � s i 3 n ,  r. a t � r i a l s ,  pro��sr.�s l r.volvin; the ��r
p l i es cowered by t � ! s  �r�er an� sh� l l  obt a i n  th� purcha�P r ' s  w r i t 
ten cor�ent before effec t i ng such ch3ng�s. 



�rch:o. r<�� r:�q . 
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Calibration Control - The seller shall control the calibration 
of all to�ls ,  �ges, instru��nts and other me.1suring and test
ing devices asalnst c e r t i f i ed standards tr�ceable to the �ational 
Bure.lu of Standards or other controlled standards. 

�:a terial Con trol - The seller sh3 l l  be able to identi C�· and con
trol a l l  solidification mix materials/supplies covered by this order 
to orevent the use of incorrect or defective materi a l /supplies at a l l  
t imes before and during the processing operation. 

Test Control - The seller shall have in effect a test pro&rao to 
assure that a l l  testing required to deo�nstrate that the :ate
ri.lls/supplies wil l  perform s a t i s factori ly in service is perfor=
ed in accord.1nce with written test procedures which meet the re
qui rements of the procureDent document s .  Reports o f  tests shall 
be maintained .and include test prerequisites met. test inst rumen
tation used, 3cceptance criteria, test results and environoental 
condi t ions under which the test �as conduc ted . 

Release for fabrication - Prior to start of any manufacturing. 
the seller shall notify the purchaser and obtain a �ritten release 
f rom the purchaser ' s  QA organization to proceed with manufacturing 
o f  :atcrial covered by the order. 

Docu:::entat ion 

A. The following docu::�cntatiou must be furnished by the seller 

0 

g} 
0 
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0 

at time of shipment .  The docu�entation package must be re
vie�o;ed by the seller and wr i t ten as!>11rance provided the pur
c�aser that the docu�entation furnish�d meets the require��nts 
of the procure�ent d�cuments. All dc•cu�entation must be c��
plet�ly legible and of mi crofilm qua l i t y .  

a .  C�rt t f i �c �a t�rial r es t  re��rts �f actu�l che�ical 
a:�d ph�·s i cal resul ts $h,•�o·i ns :-": .. : i a l  confor:-:s to 
a?p l i c��le ;-:a t e r i a l  $?ec i f i �� � ! . n .  

b .  Compression Test Reports 

c. �DE Re:ports 

d. Radiographic film including reac�r sheets & shoot i ng 
sketches. 

e. Trac��b i l i ty Records (See �a t e r ! � l  Trncr�� i l i ty) 

f.  C� r l i f i ..:�: :.:st  i\�;•u r t s  (Sc� Tcs: Con t rc l )  
g .  Heat Trc a t / S t r�ss R� l ! ef Fur:�ac� Chd r l s  

cco� 1 ��cno SER\'lCES) �@@� @��@�OO�l 
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h .  H��ros t a t i c  Test Reports 

1 .  Xanufacture r ' s  Code Data Report 

j .  �anufacturer ' s  St ress Re?Ort 

k. �eldin& Procedure Quali fications 

1 .  Processing recoros requir.:u t o  docuL .. :nt tlte .. oli.Jification 
process.  

� .  Certificate of calibration traceable to X�tional 
Bureau of Stan�ards s�nll be supplied �ith the 
equipment .  

� n.  Certificate of Conformance stating that services and mix mater 
supplied on this order are of qua l i ty equal to or better 

D 

than that required by this specification. 

(�lso check (o) for ro�� t  requi re�ents)  

o .  Ce r t i ficate o f  Conro��nce - !he Certificate of 
Confor�ance sha l l  identify �et-Ed/CPUSC Purchase 
Order �uober and the specific procur�ment require
ments rnet ,  such as codes, stan�ards, speci f icat ions 
( i f  applicabl e ) .  Also the Cer t i ficate should identi
fy any pr�curer.�nt rtquirernent� that have not b�en 
m�t ,  together with an explanation and the D�ans for 
rese>lving the noncconforr.ances. I t  shall be s i sn�d 
by a pers�n who is r�s?onsi�l e for this qt:a l i ty assur
ance function. 

p. Cert i f i c.:tt e OJt C"n(,)r::o ... nce s � ..t t ing th-lt t!•� i t � � � rc
���ctcd on this order t�otain lc�s :�an 200??0 l �"ch
able chlorides as deter�ioed b� AS7X 
(�lso ch�ck (o) for fo�t req� i re:ent�) . 

q .  The vendor shall fo l"'ooard a l l  required f i na l  docu:-�enta
tion as follows: 

<'ne ( 1 )  copy to C?t:SC nc �:<lr.a ! e r , iXI •:urh·ar 
S li t l l on ,  P. 0. 3ox !80, �'i cMlett'An,  ?A 17057. 
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She l f  t i fe Reou i rc��nt s :  

The exterior package o f  the mix materials shall b e  marked: 

"l.ir.:i t�::d Shel f L i f e  1 te�:. Do not use after ----:-:-.....,.--

(date) 

Until t t em has been inspected and found acceptable for use . "  

The vendor shall post the date i n  the space provide� o r  note 
"N/A" if item ' s  shelf life is  not limited. The vendor shall 
assure that at the t ime of receipt of material at Three �ile 
Island �uclear Station ,  no more than 25: of the item's total 
shelf life ( i . e . , Shelf Life fr�m d3te of �nu!acture to date 
of ex� i rat ion) sha l l have expired. 

Cleanliness - The materials/supplies covered by this order 
shall be subject to the requireDents as defined in Specifica
tion CED-CS-1 ,  Rev. 0, "Genenl Specificat ion for CleanUne.ss 
of Nuclear Reactor Plant Syste�s and Co�po��nts" . Copy at
tached. Class A,  B, C or D. 

Handlin�, Storase & Shipping : 
a.  The solidification system/components and caterials/ 

supplies covered by the order shall be 
handled, stored and shipped in accordance with the 
seller ' s  standard "good" CCIIIII!Iercial practice. 

b .  The materials/supplies covered by the order shall be 
handled, stored and ship�ed in accord�nce with the 
sel ler ' s  procedures ( 
�hich have been . pr�v i �us ly a�prov�d by G?Csc \�--r�o 

D c .  7he ver.J�r sha l l  as�ure the i t��s are ?JC��s�d to pre
·:.::n t  .!3·.a:e J•tri ns l'lo! ;:;-ins. rt<.:ei v i n s .  cr l c-n;-t·�:"l: 
nnr.ilt< ;:�e�:- A�Sl �l. S .  2 . :!  - 1 9 7 2 ,  tc·:i'l .a., S, C .  

Receiving test inspection required. See ee�o from £ngin�cr
ing to QC Manager for details of this r�qui rcr.ent .  (So ven
dor action required for this i tem . )  

The vendor shal l  provide Qua l i fied personn�l who h3ve been 
indoctrinated and trained for perfor�ins act ivi t ies a f f�ct
ins qua l i ty as necessAry to assure that sui table proficiency 
is ach i �v�d And mA i n t a i ned.  

!he vendor sh� l l  =� l n : a in Persc�n�l Qua l 1 f ic�t i�n r�cords p�rl i
n�nt to s�rv i ces orJ�red her r i n .  
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I ttTS sha l l he ��r��d in accordance � i t h  the referenced AS&M 
S?�c i f icat l on s .  ��en excep t ion to r.ark:ns is peroi t ttd by 
the refer�nc�d sptc i ! i c a t i ons,  vEndor s�a l l  provide a cer t i 
f i c � t e  o f  conforcance that the i t e�s �eet the requi re�ent s of 
t he referenced s pec i f i ca t ions . (19 (o) a?plies for for�3 t ) .  

A. Any p a r t s  that w i l l  b e  supplied by the vendor a s  part of 
servi ces re<;uest�d on t h i s  order sha l l  �e p rovi ded � i th 
a Cer t i f i ca t e  of Confo�ance �hich s t at es that the p a r t s  
meet t h e  a pp l i cable requi r e�ents o f :  

0 (1) 
f )  o r  (2) 
1.J or (3) 
(1 or (4) 

Sp�ci f i ca t ion • • •  

Or i s i na l  Purchase Order ( S t a t e  P . O. �o . )  
�anufac ture r ' s Ca t al og 
Other 

The Cer t i f i c a t e  of Confo�ance sha l l  id�ntify the �et-£d 
Purchase Order �umber ,  and the S i � c i f i c  procure�ent require
�ents met , such as codes, standards or other s�ec i f i ca t i cn s .  
I t  sha l l  be s i gned by a person who i s  respon s i b l e  f o r  t h i s  
qua l i ty assurance func t io n .  

B.  Before these pa r t s  a r e  i n s t a l l ed i n  t h e  plan t ,  they shall 
be cade kno� t o  CPU-QA and a w r i t ten release obtained 
fro111 the111 . 

C. The v!ndor shall iden t i fy each i t �� by sho�i ns pa r t  na:e, 
part nu�ber , �anufacturer ' s  naae •�d plant l o c a t i o n ,  pur
chase order number and i te111 nu:b � r .  

The ·:endor s�a 1 1  ir:vo'J...e a ;- p l i c a b l e  qt:a 1 i  ty ;aosra� rt-Gui u::-ents 
on hi s ;;u�n,udo•/contractors.  

Prior te> cco-.-. .::tce:-.ent of \o"ork on s i t e ,  t�.e vendor sha 1 1  contact 
::"c! H i cat ions a:'ld Cp..-r. t icr:s QA ��ar:.:t;er . 

��� t en CC',trol - :he s e l 1 e r  $hall have i:t e! !�ct a l�l l tn c�ntr.>lprc�r.lr. to a!'sure t!lat :he sei ec � i �Jn and a?pl i : , : f ,,� of 
�at�r i a ls ,  � � r t s ,  equip��n t ,  and processes are s u i t ��le to the 
functioning of the i t e111 as s�ec i f i e d .  7'"e • ,,. ar ·?· · · a · rre 
e�at prree�t��Pt!l are t!te':ifs· ,,. 11 ea,.lrei a I cfir. ti:e aefe 
�·�-. ef alae ital; :c ti:fllti'! J,,=(,:A ··: utaii�t' 111 ··: Cr'ng (a 
11rr, .• appr• ftl er ee •tao 1 ••tea asq• - · - ... e all tic t .. . ' ... !e 
arc .a%jeet te the .e e tt'Ritrr! wta--urte e: •rriicll •• ,; c arisi 
�a· 4eci!A The s e l l e r  shall assure a l l  te s t progr3ns us�d to 
verify the adrquacy of design in l i eu of other v e r i ! i c a t ion p ro
ce:.!'c!' , inc l ••c!cs J u i ta't>l� qu.:t l i fi c<l t icn t�S:ins o f  a proto type 
under the � s t  a�v�rse des i gn cond 1 t 1�ns . 

(CO:; f l\.-\CTED H�\'l C£�) 
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Pn._!,£_u_r_e:-:ent Ooc:u:-ent Con t ro l  - The s e l l e r  sha l l  assure that 
pr�curer.�nc docu:-;�nts to subcontractors include applicable 
resulatory requi r��ent s ,  design bases and other requi re�ents 
nccc�sary to reflect the level of qual i ty S?ec i !ied for the 
cc=�lcted i t eo. The sel l er shall assure that subcontractors 
prov i d e ,  as necessary, an ade�uate qual i t y  assurance program 
cc�s f stent v f t h  the requi re�ents of 10CFR50, Appendix B .  

�trol of S2ecial Processes - The s e l l � r  sha l l  assure that 
special processes used in the design and fabrication o f  the 
iteo are controlled and acco�pl i shed by q1�l i f f ed personnel 
using approved procedures �hich reflect a l l  applicable codes, 
stan�ar�s. specifications cri t e r i a ,  and other speci a l  rrquire
=��ts nece$Sary to the proper co�p l e tion and evaluation o f  the 
?roceS$eS. S?ecial processes include but ar� not l icited to 
\o'elding, heat trea t i n g ,  and nondestructive t e s t i ng (l;OT) .  

A�d i t s  - The s e l l er sha l l  estab l i s h  a co�?r�hensive audit prol;ram to assure the periodic eva luatio� of the qua l i ty as
surance progr3m and i ts e f fectiveness. AuJit •esu l t s  shall 
be docu:ented and revteved by manas�ent to assure that the 
necessary corrective action is co�?leted in a timely �nner • 

.\udi t reports and findings sha 1 1  be :nade avai leble to the pur
chase r ' s  audit tea:n upon reGuest .  

I 
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QA R!QUIRE�:t�rrs FOR SPECIFICATtm: - EPIC:OR I I .  
SPE.\"T R!SlN SOLIDIFICATIO�� PART 2 - SliiPPI�;c 
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l0CFR5� Append i x  B - The work and suppl i es covered by this order 
shall be controlled under a qua lity syst�� that co�foros to a l l  
the re�uirements of 10CFR50, Appendix B .  

10CFR50, Appendix 8 (as appl icable)  - The work and suppl ies 
covered by this ord�r shall be controlled under a qua l i ty sys
tc� that conforcs to those requircnents of 10CFR50 , App�ndix B 
as noted in subsequent Sections. 

The provisions of lOCFR21 apply hereto. !he Contractor shall i�oed
i ately inform the Co:r.pany 's \'i ce President of Generation in vri t!ng 
i f  it obtains infor=ation reasonably i nd i cating that �he Plant or 
service or �aterials or a basic compon�nt del ivered to the ��er for 
the Plant (a) fails  to co�ply �ith the Atomic En�rsr Act oC 19��. 
as a�ended, or any applicable rul e ,  regulation, order or license of 
the �uc lear Regulatory Co�ission (�RC) relating to substantial 
safety hazards, or (b) contains a defect ,  which could crea r e  a sub
stant i a l  safety hazard, unless i t  has actual knowledse that the �RC 
has been adequately informed o f  such defect or failure to comp ly , 
all as required by Part 2 l  of 1 0  Code of Federal Regulations ("lOCFR-
21") , and shall situultaneously furnish to the Company ' s  \'ice Presi
dent of Generat ion copies of any noti fica tion given by the Contractor 
:o the �RC pursuant to 10CFR21.  

lOCFR21 does not  apply. 

lOCfR71 - The work and supplies covPred by this order shall be con
trolled undu a qual i ty system that conforms to the applicable re
qui reeents of 10CFR7 1 .  

RPe. r.uide 1 . 143 - The work and supplies cov�red by this  ordPr sha l l  
�controlled under a qun l i t y  syste� that conror�s t o  the requi r����ts 
of Res. Guide 1 . 143, R�sulatory p�!' i t ion C . 6  as not�d hel��. 

37?. � . } . 1  :ne work and !'uppUcs ,:o\·�:cod by this  ->d.:::- sha l l be 
c:·�·il'rc-"ff;d und�r a qua l ity sys t.a::t that conror::-s t� til«: r��uir..-. .. nts  
o (  �e�. B . 7  of Sranch 7echnical Pos i t ion ( B rP) 9 . 5 . 1 .  

Prior t o  A��trd o f  Contract - The supp l i e r ' s  quality  system d�scrip
tion or QA Program �anuar-shall be submi tttd for revie� an� 3ppro�al t o :  

0 QA !'!anager cgj Suj'Cr\'f sor , QA Engineering Design & Procurement 
iMl �uc l �ar Cene rat ing St�tt i on 
P .  0 .  !,•x 480 

17057 

OR GPC Service Corporat i on 
100 Inr �rpace Pa r�way 
Parsi?pany , �J 07054 

(SI.' l ect One) 

?.1se l of S 
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� Rivht of Access - The vork and supplies cove�ed by :his order 
are subject to survei llance /inspection/test/audit by CPUSC/�e t-

Ed at the sel l e r ' s  !aci l i ty and/or h i s  sub-suppl i e r ' s  fac i l i ty/or at 
the site. Prior notice will be given to the seller before any of these 

activi ties are performed. The seller shall furnish at no addi
tional cost, the necessary fac i l i t ies and equipmen t ,  and perform 
inspections and/or tests as required _by the purchaser to demon
strate confo�•nce to the procure�ent docur.en t s .  

0 

0 
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0 
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0 
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�ork on this purch�se order/contract shall be under the CPUSC QA 
Program and wi l l  be subj�ct to inspection, surv e i l l ance and audit 
under this prosrao. 

Material Traceabi li t v  - All material s/suppli e s  covered b y  this 
order sha l l  have documentation on file at the seller ' s  fac i l i ty 
for a t  least seven (7) years a f ter delivery to s i t e  to perm i t  
traceab i l i t y  back thru the �•nu facturing and inspection/test 
cycles. Records shall be s u f £ i c i ent to de�ons t rate conforcance 
to a l l  requirements of the procure�ent docu�ent s .  These records 
need not be kept longer than one (1) year if the ori�inal docu
ments are furnished with the delivered goods to the purchaser. 

Inspecticn Control - The seller shall have in effect a pro�ram 
for inspection of a c t i v i ti e s  affectins quality to verify confor
mance with documented instructions, procedure s ,  anc dravings for 
accompl i shing the a c t i v i ty .  Inspections shall be performed by in
dividuals other than those who perfor�ed the ac t iv i ty being in
sp�cted. The program shall allow for �oth ir.spection and/or ?To
cess monitoring. 

Proceduro� Aoprova l s  - The foll o\olins prc-cess ?rC\cecures are re
quired to be approved by the purchaser pri c- r  t o  s t a r t  of work 
governed b� the Pr�c�dures: 

a. 
b. 
c .  
d .  
e .  
f .  
,. 
h. 
1 .  
j . 
k. 

�c l d ing Procedure 
�eld Repa i r  Procedure 
Heat Treat Procedure 
Radiographic Procedure 
Dye Penetrant Procedure 
�agnet i c  Part i c l e  Procedure 
Ultra�onic Test Procedure 
teak Test Procedure 
Vacuum Sox Procedure 
Eddy Current Proc•dure 
Hydru�tat i c  Test ?roc�dure 

':""tiES£ !'ROCE:•l:i:£5 SW•rt=> il!: 

Sl"!;;!'Hr;Eo TO OA E�Gl�Ef.Rl:'\C 
SrPERV lSOR, P . O . Box 480, 
P.ll �UCtEAR SHTJON, �U DOJ.t
TO\.�: . !'A 17057 

-OR-

o ��� !'�.\�:AC:E?.-0£SlC� & Pl!C\CrR£

!'1£:->T /CPl' SF.R\'l CE CORP . /100 
I:\'; ER?.\CE PAi\J-::;'AY /PA�S 1 PI'A.''Y 
:\J , Oi054 

'7\? 1 t ·ru ri'tPj cce: _.,n 
PNiit ii? 9 . . <!<. 01 ... G?.f! . 

(COHR\CHO SU:\ ! CES) 
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Procedure AoEro� (Cont ' d ) : 

[J 1 .  Perfor�ance Test Procedure 
[J m .  Pa in t i ng and Coa t ing 
� n .  Packa&ing, Shipping, (inc:ludes loading and closing ) .  
3 o .  Cleaning 
[J p .  Fab rication Sequence 
[J q .  Operat i ons Sequence 

(J 
0 
(J 
0 
[J 
[J 
[J 
(J 
(J 
0 
81 
(J 
(J 

�i tness/Hold P o i n t s  - The following witness/hold points shal l  
apply t o  the work duz in& the rr.;uaufac t u r i ng/ t es t / inspection/ship
ping process. The seller shall advise the purchaser ' s  qua l i t y  
assurance or�an i : a t ion i n  suf f i c i en t  time to a l low the purchase r ' s  
represcntntive t o  arrive and observe the spe c i ! i c:  witness/hold 
point. One (1) working days' notice is required to Modification and 
Operations QA Hgr. (Phone: 717-948-�616 CPU Se rvice Corp . ,  
P .  0. Box 480. �II �uclear Station, Middletown, Pa. 17057) . 

a .  Check �aterial pr ior to fab ri cation 
b .  Fi r s t  i t em inspec:t i�n 
c .  Fi t-up prior t o  welding ( s i gn i ficant c:o:::ponent) 
d. Final inspection 
e. Final Assembly 
r .  Test (Per forc:anc:e) shop 
g .  Test (Performance) s i te 
h .  Hydro s t a t i c:  Test 
i .  �DE (Purchaser t o  specify) 
j .  Review of radiographic f i l� 
k. Preparation for shipment (closure and loading) . 
1 .  Drcu�ent a t i on review 
Ill . Release for shipment 

Control of �.,n�on f.:-r:�an.:e - The sel l e r  ,;:.aU -.. in :atn  contrrl o f  
a l l  ;_,;coni�r;i·o;--ia t.ed;;lS a!'lSI.lC ! a : � c!  .·i th �he o r d e r .  ilo?;>llr t s  o f  
nonc�nCor.:�n�es aha l l  be �a i n t a i n�d a n c!  c�� : J ! n  �ui f i c i �nt i n ior
�ation to a l l o� the purchaser to assess t h e  s i g n i fi cance of the 
nonconformance. The report must con t a i n  the nonconforming c�ndi
t ion, cause of nonconformance ,  action to be t�ken or taken to pr�
vent recurr�nce and corrective action tc be taken or taken. Sel l er 
sha l l  advise the purchaser o( any s i g n i ficant nonconfo r:r.ances d i s 
covered p r i o r  to performing any further a c t ion t o  correct sa·�:�e.  

Chi!!!S_C!_! - The sel l � r  s h a l l  advise the purchac;er i n  w r i t i ng of a l l  
iJro�O�<'d changc:s i n  d(• i i � n ,  :natt!ria l s ,  procc�ses i nvo h· tns the :>u�
p l l es cov�red by t h i s  order and sha l l  obt a i n  the purcha<er ' s  �r i c 
ten cor.:oent before effec t i ng such changes. 

(CO\ J RACi£0 
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Calibra tion Cont rol - The seller shall control the c a l ibration 
of all tools, gases, inst ru�ents and other �e3suring and test
i ng devices a&ainst c e r t i f ied standards traceable to the �at lonal 
Bureau of Standards or other controlled standards. 

�!.Hcrhl Control - The seller shllll be able to identify and con
trol all caterial s/suppl i e s  covered by this order to prevent the 
use of incorrect or defect ive �� t er i al/supplies at a l l  t i�es 
throu&h the manufacturing/test/inspection/shipping cycle. 

Test ��trol - The seller sha l l  have in e f fe c t  a test protra= to 
assure that a l l  testing required to d�oon s t ra t e  that the rate
rf�ls/su�plies �i l l  per!or.z satisfactorily in service is perfo�
cd in accordance with written test procedures �hich :eet the re
q u irements of the procureoent document s .  Repo r t s  �r tests shall 
be maintained and include test prerequisites met ,  test inst ru�en
tat ion used, acceptance c r i t e r i a ,  test resul ts and enviro��ental 
cond i t ions under which the test �as conducted. 

Release for Fabricat ion - P r i o r  to s t a r t  of any canufacturing, 
the seller shall notify the purchaser and obtain a written release 
from the purchase r ' s  QA organi:ation to proceed with canufacturing 
of :aterial covered by the orde r .  

Documentat ion 

A. The following docuoentat ion must be furnished by the seller 

0 
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at tioe of ship�ent .  The documentation package must b e  re
vie�ed by the seller and writ ten assurance provid�d the pur
ch�ser that the documentation furnished m�ets the requir��ents 
of the procur��ent docunents. A l l  docu��nt a t ion �ust �e co�
pletely legible and of microfilm Gua l i ty .  

a .  Cert i ( l rd : 1 : er i a l  test rep�rts of actual c���ic�l 
ant ;:!-._,•si�al rt-!:ul t s  sho"·in� -::.l : e r i a l  conf.,r-s to 
a?? l i �ahl e �nterial �?eci f i ca t i �n . 

b .  Tensile Test Reports 

c. NDE Reports 

d. �a�iographic f i lm including render s�eets & sh�otin& 
sketch�s. 

e. Tr�ce�b i l i ty Rec.,rds (See Xa t e r i a l  Tr�c�ab i l ity) 

f .  Cer t i fi�d Test R�po r l s  (See Te�t C�nt rol ) 
g . Heat TrcJt/Strcss R e l i e f  Furnace ChJrt s 



� - -

QA REQl"lRE�:E::rs FOR SPECiflCAilO!\ 
EPICOR I I ,  SPf:�T RtSI�! SOLIDIFICATIO� 

Doc�entat ion (Cont '�) : 

A. (Continued) : 

r-; h w . 

0 i .  

0 j .  

0 lt. 

0 1 . 

0 m. 

t;?S n. 

I2S o . 

0 p. 

tEl q. 

� r .  

Hydrostatic rest Reports 

Manufacturer ' s  Code Data Report 

��nufacture� ' s  Stress Report 

Welding Procedure Quali fications 

Inspection Reports 

Certificate of calibration traceable to Sational 
Bureau of Standards shall be supplied �ith the 
equipoent .  

Certi ficate o f  Con!o�ance stating iteqs requested 
on this order are of quality equal to or better 
than require��� the specification. 

Certificate of Conformance - The Certificate of 
Confon-..ance shall identify Het-Ed.'CPUSC Purchase 
Order Nuc�cr and the specific procurecent require
ments oet, such as codes, standards, specifications 
(if applicable) , Also the Certificate should identi
fy any procurement requirements that have not been 
met, together with an explanation and the means for 
resolving the nonconfor=ances. It  shall be signed 
by a person �ho is responsible for this quality assur-
ance function. 

· 

Certificate of Conformance stating that the items re
quested on this order contain less than 200ppm leach
able chlorides as determined by ASnl 
(Also check (o) for fornat require�ents) . 
Certi!icate of Cocpliance for Radioactive Materials 
Pac�ges (SRC-618 (12-73) ) .  

Certificates of Confor�·�r� 'or each licen�ed cask 
certifying the following: 

1 . 
2 .  

Cask serial number and model number. 
Closure gaskets have been replaced within the 

---------------�p�re�i��--months. manufacturi;i--
The vendor shall forward all required flnal /docu�cnca-s .  
t ie>n .1 s follows: 

On� ( 1 )  copy to CPUSC QC Man�se r ,  TXl !\uclear 
Stat ion , ·  P .  0. Box 480, Middle town , PA 170�7. 

(CO:\i!lv\C!E!> SERVICES) 



. r chue Req. 
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D 

0 
0 

0 

0 

0 

She lf Life Regu i re�ents: 
The e x t e r i o r  packase s h a l l  be oarked : 

"Lt:::i ted Shelf Life I t eo. Do not use a f t e r  ---·.�--=---
(date) 

Unt i l  t t e:D has been inspected and found acceptable for use . "  

The vendor shall post the date i n  the S?ace provided o r  note 
"S/A" 1£ item's shelf l i fe is not l i111i t e d .  The vendor shall 
assure that at the tioe of receipt cf material at Three �li l e  
Island Nuclear Station,  no oore t h a n  25% of t h e  i te:�� ' s  t o t a l  
shelf l ife ( i . e . , Shelf L i f e  froc da t e  o !  r.anuiacture to date 
of expiration) shal l  have expired. 

Cleanliness - The 111aterials/supplies covered by this order 
shall be subject to the requirements as defined in Specifica
tion G£0-CS-1 , Rev. 0, "General Specifi cation for Cleanliness 
of Suclear Reactor Plant Systems and Con;p.;�ncmts". Cllp)' at
tached. Class A ,  B, C or D. 

Handling, Storave � Sh ipp�: 

a .  The materials/supplies covered by the order shall b e  
handled, stored and shipped i n  accordance w i t h  the 
seller ' s  standard "good" commercial pra c t i c e .  

b .  The materials/supplies covered by the order s h a l l  be 
handled, st�red and shipped . in accordance w i t h  the 
sel ler ' s  procedures ( ) 
"'h ich have been previously a;>proved by GPrsc via :r.-:no 

c .  The vcnd.;)r shall as!'ure the i ter:s a r e  ;>3d.abed to ?re
v ... nt d;�-J:;e durir.s siti ;: p i n s ,  receivin�, or l C' ., ; - : -. r.:  
S � -' T B £ e  prr A�:Sl �1.5 . 2 . � - 1 9 7 2 ,  L�vel A ,  B ,  C .  

Receiving test inspection requ i re d .  S e e  ��rno fro111 Enginetr
ing to QC �!anaser for d e t a i ls of this requi rec:ent .  (So ven
dor action required !or this i t e m . )  

The vendor sha l l  provf�e Qua l i f i ed persnn11el "·ho have been 
indoct r i n a t ed and t rained for p�rfor� ins a c t i vi t i es 3 ! rcct
ing quality �s n�cessary : o  a�sure that suitahle pro!ic i�ncy 
is •chi�ved and �� inta fn�d . 

The V�>"lrlor sha l l  ;,., i n l ll i n  i'ersonnel Qnll l i f i ,· ; u i c. n  rt>.:l' r � s  l'":n �
nPnt t o  services �rd�red h�r� i n .  

(C'.('XJ R.\C i �D Sli\\'lCtS) 



•rcb11se Req. 
I t c:: :'\o. 

0 

0 

D 

P.:!.;e 7 of _s __ 

J t eo::s sh:� l l  be marked in accordance vith the reftrenced .�S CM  
spec i f i ca t i ons .  ��en except ion t o  �a r k i n g  i s  perci t t �d by 
the referenced spec i f i ca t i on s ,  vendor sha l l  provide a certi
f i c a t e  of conformAnce th:Jt the i te�s rncet the requir���nts of 
the re ferenced spec i fi c a t i ons . (19 (o) a pp l i e s  for fo�a t ) .  

A .  Any parts tha t � i l l  b e  supp l i ed b y  the vendor as part o f  
s e r v i ces requested o n  t h i s  order shall b e  provided w i th 
a Cer t i f i c a t e  of Conforcance �hich s t a tes t h a t  the parts 
ceet the a p p l i cable req u i r e�ents of: 

0 (1)  
tJ o r  (2)  
f.] or (3)  
0 � (4) 

Speci fi c a t ion • • •  

O r i ginal Purch:Jse Order ( S t a t e  P . O .  No . )  
:O!anufac: turer ' s  Cat a l og 
Otht!r 

The Cert i f i c a t e  of Confo�anc:e shall ident i fy the Met-Ed 
Purchase Order �uebe r ,  and the spec i fi c:  procure=ent require
ments r.:et , such a s  codes , stanc!11rds or other s p <! c i f i c ll t i on s .  
I t  s h a l l  be s i gned b y  a person vho i s  resp�-ns ible for this 
quality assurance func t io n .  

B. Before these p a r t s  are i n s t a l l ed i n  the p l an t ,  they shall ��
0
=a��

e
��o� t o  CPU-QA and a v r i t t en release obtained 

C. The vendor shall iden t i fy each i tem by sho�ing part na�e, 
part nu�ber, canufa c turer ' s  nace and p l :� n t  location, pur
chase order nu�ber and i te� n��be r .  

The vendor sha l l  invo�e �ppl icable q�a l i ty pr�sra� r�quir��ents 
on hi s s��vinJo�/ccnt ractors .  

Prior t o  co-�ence�ent of work on s i t e ,  the vendor shall contact 
:�d i f i c a t ions and Cpt r a t i�ns QA Mana&er. 

Oes f �n Control - The s e l l er s � a l l  have in � r r.ct a J��i ;� control ;t r cii;�to as-.ure t�at the sel�ction ;one! a ;- ? l i c a :  ! ,•n of 
�a terta l s ,  part s ,  equi r�ant ,  and processes are suita�le to the 
functioning of the i t em as spec i fied. The s e l l e r  shall assure 
that procedures are establ i shed t o  control and verify the ade
quacy of the des i g n ,  identify design organizations requi r i ng in
ter!ace approval or concurrence ,  and assure a l l  design chdnges 
are subject to the sa�e control �easu�es as a ? p l f ed to the origi
nal des ign. The seller shall assure all tes t p rogra�s used to 
ver i fy lhe adequacy of design in l i eu of other veri f icat ion pro
cesses , incluJes su i : ab l e  q ua l i f i c a : ion c e � t !ns of a prototype 
under the �ost adverse design :ond i t ions . 

(CO�TRACTtD Sl:i{rJ Cf.S) 



·.  

Purchase Rc.oc;. 
lt� So. 

0 

0 

0 

Procur��ent Oocu�ent Control - The seller shall assure that 
procurar.��t d�cu�ents to subcontractor� include ar? l i cable 
regulatory requi re��nts, design bases and other requi re�ents 
necessary to reflect the level of q u ! l i ty spec i f i ed for the 
co�pleted i t e�. The seller shall assure that su�contractors 
provid e ,  a s  necessary, an adequate qual i ty assurance progra= 
consiste�t �ith the require�ents of 10CFR50, Appendix B. 

Control of s�ec i a l  Processes - The s e l l e r  shall assure that 
special processes used i n  the design and fabrication of the 
item are cont rolled and accompl i shed by qualified personnel 
using approved procedures �hich r e f l ec t  a l l  applicable coJes, 
standards, S?ecificat ions c r i t e r i a ,  and other special require
=��ts necessary to the proper comp l e t ion and ev�luation of the 
processes. Special proc�sses include but ar� net li:ited to 
welding, heat treating, and nondestructive testing (NOT) . 

Audi ts - The seller shall establish a comprehensive audit progra� to assure the periodic evalu�tioo of the quality as
surance prosr3m and its e f fe c t iveness. Audit results shall 
be documented and revie�ed by canage�ent to assure that the 
necessary corrective action is completed in a timely can�er. 
Audit reports and f indings shall be �ade available to the ?ur
chaser's a11dit tea� upon request .  

(<.:0'\ r l-..',C t r.D s._:t\ IC .S} 
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Solid Waste Sta�ing Fac i l i ty Informa t ion 



\ 
'· 

I 
I i 

. .  

: 

I 
- l 

I 
I 
! 



b · I . 'i . . . ..... .. � • • I 
• I • ···. ! • 

L I .:: I 

·: t· -�·::: I � � n ·  
. _12� i : 

:··· .. 
... . � 

l : :····.:· .. 
l t  
•,, ::::::: 

. 
_ .. _�. lfi 

,, .. , 'u f . ' 
: • · ' . J ; - •• ,. . I 
�"' . ·,_.,, � · .... _ ..... 

"' 
f. l �� . ' l h ; l .' �l._.' , 

• ...-..a ........ ,.._ ... .J-• .,L __ ___________ .., 

. . . . " . i j t': . , . .  .. • J t t , . . . 1 • t..;.;--: 
... 

I 
I 
. 

. .  t • • , t • -...J ..... •"'---····-··-------··-�---·.J 

. •  

# 
. .  

- ' 
' 

) 

--------------�r�---------

r- �------------� 
·aS) ( •• ( r' .000 'I 
{.:') • . · . . , . :- 1: ;. . 08 

; I };., � � : � : •l: ·� • • r\ ,• �• �·�. L • • • . •' '-' '' ' , ;) ' ,. l!.l ., 
:· ; ,- ! ! • ; : !� ·� t :  r : ,  -.. ' •• : {:.) "' ·' �� ' .  , . ... .. .-. �# I,, \/ l � r: : ;' (- : -.. : : ! •· • ,..., ,._ ' : . :J 
� • .l\4' �- •' �· I�· •' I� · � . ' . e:• r;::!. J..-='t. , .- ;..-:-. : , ! , .; , : ,  ..r l ';'\ 1 '  1!.�� ����-�.:J�-·-·---�\:1 :.,.:J -�--�..._..._----�----------�� � • .  ;- . . . t-.j 

1:. • 

·' I I r� I 

J 

. . . 4--:--...,...--:---r--:----:--�-:--,---:---r---:---r---:--r--=--r--:---t ·; 



r 
I 
l 

1: �� . .  .. ,. 
t f 
l 

.. 

· - · ·· · ·· · ... . . . . . .. . . . .. . . . .... .. .. . . . .. ' . . . ... . ... . . 
c , �"!'"':·itr; ·tlr 

' I 

� .. .  i. ::' u I 
l . \ 
t , I , rr . \ II 
I II /. '. :; I 

" I 

�:::.:-:..-::·.!'.;-
...::!:..:.:� _!;·:r· . - --

., · - \ . - - �  � :··:r�:�-1 
• ....... ...... . .. f 

I • t  1 #f � I 

i ... h i ii{ � � l 
� 1 f{FnW :..:; 
;: I �J-:.. . "I lf i�� . 

···...::-� 

= ·==-=r-, 
. I I 

.. ... .. 

t t 

---

. . . .  

.. 



.. 

· - . . .. i 
. I ! . LJ 

. : 
l ' .  

I L 
/l . I • • • I • •. 

I \  . .. 
. : . .... 

.• 

I i :._:; •• •• . 

' . . ' 
t 

:, 

� ! .. .. , "' 

\ ... • :- �  
i, j 

" 

·. : ... __ _ � ··· · .-

. ... . .. ... _ . . . 
. ' . . . . 

--........ .... . 
' 


	000001
	000002
	000003
	000004
	000005
	000006
	000007
	000008
	000009
	000010
	000011
	000012
	000013
	000014
	000015
	000016
	000017
	000018
	000019
	000020
	000021
	000022
	000023
	000024
	000025
	000026
	000027
	000028
	000029
	000030
	000031
	000032
	000033
	000034
	000035
	000036
	000037
	000038
	000039
	000040
	000041
	000042
	000043
	000044
	000045
	000046
	000047
	000048
	000049
	000050
	000051
	000052
	000053
	000054
	000055
	000056
	000057
	000058
	000059
	000060
	000061
	000062
	000063
	000064
	000065
	000066
	000067
	000068
	000069
	000070
	000071
	000072
	000073
	000074
	000075
	000076
	000077

