
Metropolitan Elfilon Com�y 
Pon Off•c• Box 480 · 

Middletowr, Pen"'yfvania l7057 

W.otet't Oorect 0.•1 Nu'*' 

TMI Program Office 
Attn: Hr. Lake Barrett, Deputy Director 
U. S. Nuclear Regulatory Commission 
c/o Three Hile Island Nuclear Station 
Middletown, Pennsylvania 17057 

Dear Sir: 

Jnnu<�ry 15 , 1981 
LL2-8l-0010 

Three Hile Island Nuclear Station, Unit 2 (TMI-2) 
Operating License No. DPR-73 

Docket No. ·.;o-320 
EPICOR II Resin Solidification Procurement Specifications 

... , 

On November 17; 1980, we forwarded to you for your comments, via our 
TLL 545, a copy of the Technical Requirements portion of the Procure
ment Specification for an EPICOR !I Resin Solidification Service. 

I 
The request for Proposal of which the above was a part was sent to 
prospective bidders on December 5, 1980. A pre-bid conference, attended 
by interested bidders (and an NRC representative) was held � December 
18, 1980. 

On December 31, 1980, bidders were sent further info�Ation on the 
Request for Proposal, a copy of which is enclosed for your information. 
If you have any comments or questions, please conta�t Hr. R. I. Newman, 
£xtention 8461. 

CKH:RlN:djb 

Attachments 

Sincerely, 

$a:.� 
Vice-President and 

Director, TMI-2 

MetroPOittan Ed1son Comoany rs a Memoer o1 the General Publoe Ut;lrhes SyStem 

�\ ' 
,,, 
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December 31, 1980 

Mttropoliun Ednon Com�ny 
Post Ollie• Box 480 
Middletown, Ptnnsylvania 17!157 

(717) 948-8501 

c-0452 

Transnuclear, Incorporated 
ANEFCO, Incorporated 

- Geoffrey J. Quinn 
- Mark H. Kirshe 

Hittman Nuclear & Dev. Corp. 
Boeing Eng. & Cont. Company 
Chem-Nuclear Systems, Inc. 
Delaware Custom Haterial, Inc. 
Capolupo & Gundal, Inc. 

Thomas B. Johnson 
- George Dymmel 
- Donald E. Burroughs 
- Howard Novitch 
- Richard s. Capolupo. 

EPICOR, Inc. - Joseph Levendusky 

Gentlemen: 

• 

RE: Solidification of 25 EPICOR Liners, 
Inquiry No. 85099, Addendum �o. 1 

On December 5, 1980, a Request for Proposal was sent to your firm req•testing 
a bid on the subject project. 

Please be advised that the Request for Proposal is hereby amended as follows: 

1. The due date for submissions of Proposals is hereby extended 
to January 27, 1981 at 2:00 P.M.; and 

2. The following documents shall become part of the BID DOCU
MENTS: 

(a) Document entitled "PR£-BID CONFERENCE: SOLIDIFICATIO� -
ADDITIONAL l�FOR:-IATION" consisting of one page and two 
attachments. 

(b) Document entitled "Errata:''. consisting of one page 
(c) Document entitled "Questions From Bidder's Conference", 

consisting of ten pages, Table 1, and Attachment �1. 
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In all other respects, the BID DOCUMENTS remain unchanged. Please acknowledge 
receipt of this Addendum 11 by signing and returning the enclosed copy of this 
letter. 

Very truly yours, 
I 

ff:{f;:f 
THI Contract Administrator 

RPB/cv 

Enclosure 

• 

# ...... :. 
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PRE-BID CONFERENCE: SOLIDIFICATION 

ADDITIONAL INFOR}�TION 

This information will be incorporated into the final bid package. 

1. GPU is seeking services to solidify two (additional) liners 
aside from those defined i n  the Bid Document Package: 

Liner 

DS7 

DFl5 

Size 

6x6 

4x4 

Curie Loading 

4.6 Ci 

71 Ci 

t�ere it appears in the Bid documents, ptease change the 
number 23 to 25 when referencing the number of liners to 
be solidified. 

2. THI-ll Radwaste is handled under special requirements; GPU 
will make all arrangements toward burial at a licensed site. 
The Washington site (NECO) is referenced in Specification 
1102-26-001, Rev. 0, as a potential burial site only. 

3. Additional drawings (attached). 
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ATtACHMENT 3 

; FIGURE 1 ... 

( �IGURE 2 

�IGURE 3 
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EPICOR lJ RADVv'ASTE SYST.EM 
TYPICAL LINER INTERNALS 
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@LEVEL 
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CONNE:CTJC 

@ UNDERDRA 
SYSTEM 

SH£ET 1 OF C. 



Errata: 

3.2.2 Revisad Definition of Solidification - Solidification shall be the 

conversion of radioactive spent demineralization cedia to a homogeneous 

(uniformly distributed), monolithic, immobilized solid vith definite 

volume and shape, bounded by a stable surface of distinct outline on 

all aides with no free liquid. On arrival at the burial site any free 

liquid detectable in the container shall be the lesser of .5% of the 

contain•r volume or one gallon. 

Attachment 2.0 Wasteform Requirements 

Free Liguid 

The full size sample shall be examined by visually inspectins the top 

interior of the container and by recoving the bottom of the container. 

There shall be no free liquid. 



questions From Bidder's Conference 

1. What is required integrity or material of the packaged solidified v&ateform? 

Do the EPICOR II liners, as they presently exist, qualify aa an acceptable 

pacuae? 

The EPICOR 11 liners are designed as strong ti&ht containers but have 
not been qualified to any DOT specification. The contractor shall take 
this into consideration vhen addresain& thh requirement in the certificate 
of compliance for the type B transport packa&e that vould be compatible 
vith the liners. See question S belov. 

2. It has been found that sampling of the solidified vasteform by coring 

may damage the sample itself. Therefore: What vill be the sampling 

mechanism and criteria by vhich the solidified vasteform is checked. 

Will all the solidified packages be checked? Will only the.non-radioactive. 

full-scale, solid be tested? 

Destructive examination of the full scale teat ia required. Savio& 
the monolith appears acceptable. If the bidder has an alternate .. thad 
of determing structural integrity he should specify the alternate method 
in his proposal. 

It is not CPU's intent to check the radioactive packages but to qualify 
the vaste form according to ANSI/ANS-55.1 1979 and Branch Technical 
position ETSB 11-3 (Rev.l) by implementation of an approved process 
control program. If the bidder wishes to qualify his process usia� methods 
to detect free liquids within each container prior to shipment be should 
specify the method as an alternate in his proposal. 

3. What are �ECO (Hanford Site) Burial costs for bidder estimation of transport 

and burial of his final vasteform? Per doserate and volume? 

The bidder may use the attached Washington Nuclear Center and Sevada 
Nuclear Center: Schedule of charges effective Novecber 17, 1980 for 
estimating his system costs (Table 1). 

4. Will the SN-1 cask be available (definitely)? Will the cask have a trailer 

also? Therefore, must the contractor only estimate tractor and burial costs 

for his packages (if suitable for SN-1 transport)? 
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A. 

T•ble 1: ll.;sow.; T:·, 1l:IC L£,\lt (EfiTER r.:;: :;� \.\01. ::uc�£:.R rc�;l[R 

SCHEDULE OF (�:.qG[S 

F�Drc�crrv£ n:.sr£ 

Solid �.n�rhl 

P�Jct: Ptll CU. "'· 

o.oo 
o.;o1 -
1.01 
2.01 
s.o1 

0.20 
1.00 
2,00 
s.oo 

10,00 
20.00 
40.00 
60.00 
10.00 

10.01 
20.01 
40.01 
60. 01 
10.01 100.00 

100.00 

Disposable Liners Reeoved Fro• Shields 

$ 1.70 
t.so 

10.65 
u.oo 
lS.lS 
1t.to 
24.U 
37.75 
45.35 
so.oo 

By Jtequeat 

R/HR ;.T cc::T.\JS!:R !UIU'AC!: SUJICH.\RC!: i'I:R Ltlii:R p;uct PEit cu. " · 

o.oo 0.20 No Char9e $ 1.70 
0.201 - 1.00 $ 11!1.00 1.70 
1.01 2.00 292.00 1.70 
2.01 s.oo 411.00 1.70 
s.ot 10.00 594.00 1.70 

10.01 20.00 758.00 1.70 
20.01 - 40.00 941.00 1.70 
40.01 60.00 1,116.00 1.70 
60.01 10.00 1,281.00 1.70 
10.01 100.00 1,463.00 1.70 

Over 100.00 ly Jtequeat •r Jte=iuen 

( •• Liquid Scintillation Vials $11. 50/eu. ft • 

c. &1ol091Cal �aste, Animal Care••••• 

D. State of Washin9ton Surchar9e 

2. Surchar91 For Heavy Objectas 

La•• ��an 10,000 poun�• 

S 9. 50/cu. 

$0.30/cu. 

10,001 pounds to Capacity of Site tquipa.nt 

J. Sure�arqe For Curies (Per Loadls 

Loss than 100 curies 
101 - JOO curies 
lOl - L1cen11 Limits 

4. Y.lr.l��� Charqe Per Shi�ent: 

S. Caak Han�lin� Fees 

6. Waste Containinq Chelatin9 A9ent1 in P�cka9ea 
l\l!lo.mt. Croater t.h�ll 1\ o! Pa:;.a9e Vol�'!le: 

7. Su1ehar91 for Non-routine Han•Re� txposure 
Cdue to �•si9n or �hrsieal defect o! 

�onta1ner or shleldl• 

t. C�ntaaner �ol�•• 

5� �•llon Dr�• - 7.50 e�.ft. 
lO C•llen �r�• - 4.01 eu.!t.. 

S �al!:n �r� - 0,67 eu.ft. 

ft. 

ft. 

Ho Char9e 
$87.50 plus $.02 per lb. above 10,000 lbs. 

No Cha:qe 
$ 660.00 
s 660.00 plua $.09 per curie 

$ 224.00 

$ llS.OO ainiaus each 

By Request 

S 12.JS ver "an all1ire� 

S �s.oo ror nan hour plus •urpl�es at 
coat plus 15\ 
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The SN-1 c&lk is in the proc ... of cerificate of compliance renewal. 
For the purpose at thb propo.al the bidder .. , &ISUIM the core v1ll 
be approved. 

The cask vill be furnished v1th a trailer for the purpose of ca.paring 
alternate cask systems. A 200 dollar a day rental charge vill be 
assigned to the SN-1 cask. 

5. What is pH of resins to be solidified? What are boron, sodium loadinas? 

For the pupose at dedsnin& a alternate liner, a pH batveen 2 mel 
9 should be assumed. The boron and sodium loadings on the resia are 
given in Table 2. The spent resin liners covered by this l. F.Q. contain 
resins supplied by Epicor, Incorporated. Commercially available resins 
should be assumed to be present in the liners. Specifically, various 
mixes and combinatiuns of cation and anion organic resiaa u vel.l as 

inorganic resinous materials are utilized. While in service, chemical 
and radioisotope contaminants are removed fr0111 the processed vater by 
the liners. Sacple data is available upon request vhich identifies 
the �jor chemicals and �adioisotopes removed by each liner. 

After processing, the beds vashed vith 20 to SO aallona of dem!Deralized 
vater allowing the pH to equilibrate. It is expected the pH of any 
residual free standing vater vill be betveen S.O and 8.0. The resins 

vere.not taken to full capacity exhaustion. 

I 

6. If container decays, is the coatractor at fault? (i. e. , his c�t or 

our resins?) 

Performance criteria vill be negotiated vith final contract award. 
Hawever, if contractor uses a container vith CPU-accepted Quality 
Assurance and follaws an appraved Process Control Program (PCP), the 
contractor is not liable. 

7. ��at is the present status of the EPICOR liners to be aolidified! Do they 

contain gases? If so, vhat pressure and sases can be anticipated! Do the 

liners contain vater? 

Resin physical and chemical states can chanse vith time. Three main 
effects to be accounted for are radiolytic1chemical and aging break
dawn. The radiolytic effects have been revieved and estimated. 
Available literature indicates almost ins1&nificant effects on the 
resins. Cases are one by-product of radiation breakdovo. The liners 
are air tight up to 2 psi. The supplier should assume the liners 
are under a pressure of 2 psi and provide procedures and hardware to 
accommodate this overpressure during initial venting operations. It 
should be assumed the gases contain residual contamination and therefore 
handled accordingly vith proper ALARA personnel protection. It should 



,.,. , 

Table 2: Na an• I loadina• 

Liner Identification lba. Na lba. Boron 

DS-1 0.101 109.25 

DS-2 1. 764 148.17 

DS-3 . 013 30.54 

DS-4 .o . 018 

DS-5 7.075 199.15 

DS-6 .788 106.01 

DS-7 . 049 52.92 

DF-1 0.233 32.6 

DF-2 3.16 50.8 

DF-3 2.32 21.5 

DF-4 3.10 24.4 

DF-5 2.84 34.7 

DF-6 0.861 30.0 

DF-7 0 24.1 

DF-8 4. 82 13.3 

DF-9 6.86 11.6 

DF-10 0.098 37.1 

DF-11 3.69 43.0 

DF-12 0.587 50.9 

DF-13 0.007 93.9 

DF-14 10.01 13.07 

DF-15 0.396 10.44 

PF-5 3.71 10.87 

PF-6 0.40 5.78 

PF-10 0.636 130 
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be a .. uaed the poly.edc aud croaa link.aae braakdown of catlol11c and 
anionic orsanic resina are equivaleDt to typical aain& breakdowD. 

· Paae 4 

Any inoraanics will not UDderao breakdOVD. Cheaical bnakdowa 1a typi
cally due to the formation of peroxides which thaD attack tbt resin 
matrix. It is not projected that peroxides will be formed to a 
significant degree such that �niaal effects will be realized. 5o 
nitrated �ins are used i n  these liners and no nitrates have been 
deposited. The natural aging degradation of anion and catioo resina 
will occur with anions underaoin& the 1110st si&nificant brulr.tlowD. This 
effect is reasonably well understood and characterized in � open 
literature. 

8. What is the Milestone schedule referred to in the Technical lefDirements 

Section? 

The following Hileston& Schedule is a rough estimate of the proposed 
solidification schedule. Tbe actual schedule will depend upaa the 
system requirements, procedural reviews, NRC interface, and a nucber 
of other parameters. 

\leek of: 

RFQ out for bid December 1, 1980 

Prebid Conference December 12, 1980 

Propo.al Due January 27, 1980 

Notice of Award March 15, 1980 

Mobilize on THI June 1, 1981 

Demibolize October 1, 1981 
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9. Will the full-seale, non-radioactive, solidification teat occur before or 

after NRC approval of contractor'• Process Control Proaram? 

The teat vill be before NRC approval of the PCP vith the t .. t ra.ulta 
forming i part of the submittal. The solidification medium and �aociated 
mixtures must be compatible vith the resins to guarantee solidification vith 
no remaining free standing vater. Because the material to be solidified can 
not be precisedly characterized it is encumbent upon the supplier to accommodate 
chemical and radiolytie variations. The �rocesa Control Program muat provide 
the means to ensure solidification. Any variation other than herein identified 
should be capable of bein& detected by the Process Control Program and solidifi
cation mixtures adjusted accordingly to accommodate such variations. The method 
of attainin& such auarantee must be fully d .. cribed and included in the suppliers 
propoa•l. It should be reemphasized the Process Control Prosram must be 
flexible enough to accommodate the material identified herein and its associated 
variations. 

10. What use can the contractor expect of the storage modules? Can he build a 

temporary, veather-proof shelter on top of the modules, from vhich he can 

sluice, or in vhich he can vork? 

The contractor may use th� storage modules as a processing area. The storage 
modules contain round holes (7 ft. diam. x 13 ft. depth) vitb sump protection, 
and vbich presently bouse the liners. He may erect a temporary a�elter. 

11. What is status of the interim staging module? 1 Can ve use these for solidification 

area? 

For the purpose at this proposal the interim staging modules vill not be available. 

12. What vill be the time delay for movement of liners via CPU crane? 

Approximately four (4) hours. 

13. What is availability of temporary building material on THI-II site? Can CPU 

supply this? 

Any temporary building vill be supplied and built by the contactor. 

14. Article XVI Proprietary Info�tion - Will the requirements stated in Article �\'1 
be applicable to Section 6 . 3  of Specification 1102-26-001, and provide proprietar; 

protection to another mix specification. 

CPU vill protect any proprietary mix specification. 

1�. Will CPU visb to continue use of the services or acquire a solidification unit i! tht 

25 liner program is succeasful? This refera to the balance of the EPICOR II liners 

and the SDS units. 
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While the outca.e of the Twenty-five (25) liner pro&r .. will affect 
CPU's decision, the status of disposal of remainin& EPlCOl I� 11Ders 
and the future SDS units is unknown. 

16. Section 2:References - Will References 3., "TMI Unit 11 Resin Sluicin& 

Test Procraa", •nd 5., "Recovery Quality .Usurance Plan", be provid� 

at the Pre-Bid Conference? 

No. These documents are not necessary for the contractor to .eke bia 
proposal. 

Reference 3 concludes "EPlCOR 11 liners will permit resin duiciD& of 
virtually all resin inventory for solidification purposes." 

Reference 4 is not yet available. The result of the Teat Progr&lll are 
summarized in Section 6.2 of Specification 1102-26-001 (Rev.O). The 
mix formulation "entioned in that section was the highest resin to c�cent 
ratio that yielded a succeAsful solidification for all resin mixes present in the 
EPlCOR linen. The contractor may elect to propose a lower resin to cement ratio. 

Reference 5 describes the THI site Quality Assurance Plan. This shall 
not �e needed for contractor proposal. 

I 
17. Please clarify equipment criteria - "portable, non-perman�nt", as defined 

in Section 3.1.3. 

Large capital investment permanent facilities are not acceptable. 

18. Is there any additional information available on the powdered and inorganic 

materials which are mixed with the bead resins? Reference 3.1.5. lf •c, 

could thia be provided under an approved secrecy agreement? 

No 

19. Will there be additional criteria for the solidified product as currently 

defined in Section 3.2 Definitions? For example; A - Leachability; B -

Mechanical Strength; C - Disintegration Resistance to Water. 

Leachability - no criteria 
Mechanical Strength - As a guideline, compressive strenaths of 500 psi 
or more are desireable. 
Diaintezration Resistance to wter - no criteria 



20. What is the water content of the followina: 

a. Dewatered bead resins, 

b. Dewatered bead resins and powder, 

Paae 7 

c. Dewatered bead resins, powder and inoraanic ion exchanae .. tcrial. 

The linera have all beea devatered by the saM Mthod. For tbe purpose 
of this proposal the bidder should aaauaa there 1a less �em I aallon 
of water in any liner. 

21. Is the full-scale solidification test period included into the 120-day period 

for equipment lease? Reference 4.1.1. 

CPU will pay the contractor for the full-scale aolidificatioo teat. 
The 120-day period for equipment lease is not a definite tera of the 
contract. Weekly equipment rental rates are asked fo� in the proposal, 
and will be used for evaluative purposes. 

22. Please define anti-contamination and radiation protection supplies. Refer

ence section 4.1.4.of specification 1102-26-001, (Rev.O). 

I 
CPU will supply all necessary health physics equipment and personnel. 
This includes protective clothing, area monitoring, TLD•a, peraonr.el 
dosimetry, etc. 

. . 

23. Please define the requirements for technical assistance by tbe contractor 

in Section 4.1.5 and 4.1.6. What was defined, indicated considerable man-· 

power. CPU estimate is desired. 

(Section 4.1.5) The vendor must meet the NRC requirements for documentation. 
This includes a Process Control Proaram: a detailed operatin& instruction 
prepared by the vendor with his statement that the unit, operated in 
accordance with the Program, will produce the intended product. In 
addition the vendor must supply a Ceneral Description of the Syste=. 

The vendor will write these documents and submit them for CPU approval. 

Thia work will be done on a Time and Materials basis. 

(Section 4.1.6) The vendor will also have to provide any analysis of his 
equipment required for an ALARA review; i.e. to determine operating 
personnel exposure. lf vendor has any information on Man•Rra exposure 
for his operation, he should supply this with his proposal. 
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24. Please clarify the requir ... ncs of Section 4.2.2 vitb reaard to .. teriala, 

waste effluents and utility requirements. 

The work described in Section 4.2.2 vill not be done under the same 
contract by which solidification of the resiDa is performed. Tbe 
vendor should indicate his capability of performing the vork of Section 
4.2.2 in the "Proposal" fora. Bidder should not specif:r a lUIIIp sua to 
perfora the vork referr� to UDder Section 4.2.2, as vas requested in 
Section C, paae 3 of the Proposal fora. Bidder should apecif7 crev 
size and labor rates required for the vork, rather than a lump SUII. 

25. In the event the decon vastes require solidification, is this part of the 

12Q-day period equipment lease? 

The vender will solidify all liquid vastes which are created in the resin 
solidification process. Upon completion of the solidification, vendor 
may produce liquid waste from the clean-up of his system. These wastes 
vill not have to be solidified. Contractor should estimate volume and 
activity of unsolidifiable liquid radvaste produced in system clean-
up within his proposal. 

26. Please provide crane capacity and specifications. 

75 tons capacity with 110 foot boca. 
150 tons capacity with 70 foot booa. 

27. Are there additional utilities available in addition to those specified in 

Section S. 1.6? For example: instrument air, vaste line drat� and de=in 

water. 

The additional utilities on-site include those given as examples. Vendor 
should specify the services required by hia systea. (aee Proposal for=, 
Section VI, part J.) 

28. What ia the boric acid or any other inhibiting agent concentration in the 

water or the dewatered resin? Reference 6.2. 

See questi�n 5. 

29. Please provide info�tion on the water source and quality as listed in 

th• aix specification in Section 6.2. 

Tap water from Columbia, Maryland 
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30. Please define "a suitable solidified product" aa �eferanced 1n Section 6.6 
Ia this the definition in Section 3.1.1. 3. 2.2. or other7 

Conforming to the definition of Section 3.2.2 (a•ended: aee Qleation 2). 
The product should be homogeneous, monolithic, of definite volume and 
shape, etc., with no free liquid. 

31. Pleaae define. "means and frequency of product verification". ·a.fannce 

Section 8.1.3. 

Output quality of the Vendor'• ayat .. must be verified. (a .. Question 2) 

32. Because of the requirements for the technical evaluation report and other 

technical assistance, plua the periods for review and approval, tbe over

all CPU target schedule woul� be helpful in the contractor plaa.ing and 

response to the Request for Proposal. Provide the CPU planning schedule 

at the Pre-Bid Conference. 

(see Question 8) 

33. Will CPO make available full-scale dra�ings referenced in the proposal 

package? I 

Two liners drawings (JS070880 and BLC2579) are attached regardina Queation 1. 
The details of the liner �hysical piping arrangements are cot available for 
distribution, however, attachment fl provides a general presentation of this 
arrange=ent. 

· 

34. Are there any laws, ordinances, rules, regulatio ns or orders of any public 

authority that may apply to the performance of work defined in the speci

fication 1102-26-001 at the THl site? If so, please define and provide 

inf onna tion. 

The number of laws, ordinances, rules etc. which apply to work at a 
nuclear site are numerous. However, there are none that specifically 
apply to this specification. 

35. Please clarify the inten t of enclosing Attachment 3.0, outline for topical 

reports on solidification systems. It was not referenced in tbe bid docu

ments. 
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A Topical Report on the Vendor'• ao11d1fication ayatem is no longer 
necessary. However. the subject• outlined in Attachment 3.0 vill be 
addressed in reviewing the successful bidders equipment. 
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:qo: QUANTITY 
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. 

1 . . 1 

2 1 

3 1 

4 3 

s 1 

6 l 

7 l 

8 l 

. 

I 

I 
• .. . 

c.,. i' • ' -,� 
• 

N.r\:Z 

Liner . 

. 

Underdrain System 

o Filter Media Cartridges 

o Pipe Header 

o Hose - Goodall Type 

Distribution Header 

Caps-Hansen Type 
Quick Disconnects 

Level Probe - Air Bubbler 

• 

. . 

Level Probe - FAVA Engineering 
Capacitance Type-3E3B.4/Probes 

Cap - Reset 

Manhole - 55 Gallon Drum Cover 

. 

Stock Equipment with 4" O.D. Bung 

I 

,. 

. 

· . '¥& Z.:A!£RlAL 

6 X 6: Ref. Epicor 
Dwg • fT-66000 

. 4 x 4: Ref. JAS 
Dwg. IBL-62579 

Cotton 

PVC 

Carbon Steel Pipe 

Carbon Steel 

Carbon Suel 

Copper 

Carbon Steel 

Carbon Steel 
. 

. 

, 
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