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Advanced Medical Systems, Inc.
ATTN: Robert Meschter

Radiation Safety Officer i
1020 London Road i

Cleveland, OH 44110

Dear Mr. Meschter:
-.

Enclosed is Amendment No. 38 to your NRC Material License No. 34-19089-01 in
accordance with your request.;

License Condit' ion Nos. 21 and 22.I. have been changed to authorize operation )
'

of the water evaporation device described in your March 22, 1995, June 8, |1995, and June 29, 1995 letters.
I
l

Note that we are still in the process of reviewing Item II. in your June 16, j
1995 letter, regarding your proposed soil sampling program, and the

{grouting /remediation project. We anticipate that we will have additional '
,

questions on these issues and will forward them to you as soon as possible.
;

i i

Please review the enclosed document carefully and be sure that you understand
,

all conditions. If there are any errors or questions, please notify the U.S. !
Huclear Regulatory Commission, Region III office so that we can provide
appropriate corrections and answers.

4

Please be advised that your license expires at the end of the day, in the
month, and year stated in the license. Unless your license has been

.

terminated, you must conduct your program involving byproduct materials in
accordance with the conditions of your NRC license, representations made in !

'your license application, and NRC regulations. In particular, note that you
must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices,
Instructions and Reports to Workers; Inspections," 10 CFR Part 20,
" Standards for Protection Against Radiation," and other applicable
regulations.

2. Notify NRC, in writing, within 30 days:

a. When Radiation Safety Officer permanently discontinues performance
of duties under the license or has- a name change; or

b. When the licensee's mailing address changes (no fee is required if
the location of byproduct material remains the same). .

.
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3. In accordance with 10 CFR 30.36
promptly, in writing, and reques(b) and/or license condition, notify 'NRC,

.

;i t termination of the license: 1

'

When you decide to terminate all activities involving materialsa.
authorized under the license; or:

j b. If you decide not to complete the facility, acquire equipment, or
|

i

possess and use authorized material.
J..

4. Request and obtain a license amendment before you:

! Change Radiation Safety Officers;
|

a.
'
. b. Order byproduct material in excess of the amount, or radionuclide,
i or form different than authorized on the license;
2

Add or change the areas of use or address or addresses of use; c.
j identified in the license application or on the license; or
9

! d. Change ownership of your organization.
!

! 5. Submit a complete renewal hpplication with' proper fee or termination
request at least 30 days before the expiration date of your license.
You will receive a reminder notice approximately 90 days before the
expiration date. Possession of byproduct material after your license
expires is a violation of NRC regulations. A license will not normally
be renewed, except on a case-by-case basis,_in instances where licensed
material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her
signature, to verify that~the applicant understands that all statements
contained in the application are true and correct to the best of the
applicant's knowledge. The signatory for the application should be the
licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC. Failure to conduct your program in
.

accordance with NRC regulations, license con ~ditions, and repres~entations made
in your license application and supplemental correspondence with NRC will
result in enforcement action against you. This could include issuance of a
notice of violation, or imposition of a civil' penalty, or an order suspending, j
modifying or revoking your license as specified in the General Policy and !

Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C. Since
serious consequences to employees and the public can result from failure to

;
comply with NRC requirements, prompt and vigorous enforcement action will be

|
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taken when dealing with licensees who do not achieve the necessary meticulous
attention to detail and the high standard of compliance which NRC expects ofits licensees. ~

Sincerely,

Original Signed By
Cassandra Frazier
Nuclear Materials Licensing Section

License No. 34-19089-01
Docket No. 030-16055

Enclosure: Amendment No. 38

.
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DOCUMENT NAME: M:\03016055.CL5
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Amendment No. 38 g0 MATERIALS LICENSE
A -

a k
O Purs ant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title to, Code of g

3 Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39, do, and 70, and in reliance on statements and repiesentations heretofore made :
EI by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear

E material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material to

[ persons authorized to receive it in accordance with the regulations of the applicable Part(s).'Ihis license shall be deemed to contain the conditions ;

E specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the R

3 Nuclear Regulatory Commission now or hereafter in effect and to any conditions specific ! below. E

3 E

3 E

3 Licensee In accordance with letter dated E

3 March 22, 1995 %

3 i, Advanced Medical Systems, Inc. 3. Ucense Number 34-19089-01 is amended in E

3 its entirety to read as follows: E

3 Ej 1020 London Road y7
y Cleveland, OH 44110 ,4. Expiration Date December 31, IS94 E, ,

a E

q 5.gthog 030-16055/040-08764/030-17154 Wg ,
= E

$ 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Ucensee
p|

5 Special Nuclear Material Form May Possess at Any One Time g
UnderThis License

f |3 A. Cobalt-60 A. Solid Metal A. 150,000 curies
2
3 B. Cobalt-60 B. Sealed sources B. 135,000 curies N

3 (teletherapy /
.

(no single source E' *

i

y radiography sealed to exceed -13,700 W |

3 sources which have curies) k
'

a . be_e.n evaluated ande E i

s p t> approved for! </dp + E

W . ' ' :commerci~ab 94V 'e E '

a 2 ,distributioiibylthe W
"

- <

5 NRCrbr an'Ag;reedie'nt E
~~ " "

j State) y M
s

! C. Cesium-137 2 C. Sealed sources ,. 4 C. 40,000 curies (no i,,

radiography seale$
(teletherapy / single source to i? , , .

2 d' exceed 2,200 i
gsources w.hiclbhave curies) ? I

-

A been evaluated and :I '

8 approved for h
a commercial E

! distribution by the $!

h|g NRC or an Agreement
d State) g

m\qj; D. Depleted Uranium D. Nickel Plated D. 4,040 kilograms E|u oj E. Cobal t-60 E. Sealed Sources E. 15,000 curies 2|
0 s|

O' 2|
h|h *

m ;,
' * * '

l 4!

$2 2!

ki DY f-

| eela -

j! UWasv o o le re- -
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6;e
-

g a

fi G. Dyproduct, source, 7. Chemical and/or physical 8. Maximum amount that .

1 and/or special nuclear form licensee may possess at a! material any one time under this aj license f
i F. Cobalt-60 F. Sealed Sources F. 15 mil 11 curies |

'

q (any sealed source p .

i approved ,by the NRC !
'

y),Y
.|[%

$ )

: w :-

i s.. * () ?
4 9. Authorized Use: C .e #
4 7 P /' j
1 A. For storage only incident toswkste disposal or transfer to an% uthorized recipient. B

] Yhislicensedoes.j,otauthoFiEdgjh manufacturej[galed soure,es. |
| B. For installation cm'aintenancebof[d'ismantling an'dkervicing of7 Picker Corporation
i and Advanced Medical SystemsMnd.\teleth'erhpyluhWs'and Picker Model 6145
i radiography units 70ssessetbyfifenhees author

material pursuant (tb a spejjfii:Qpe1M i'shie'd'(4 fed'to possessTthe radioactiveify4 he to s.ission or an Agreementi
i State. For installation.and tremoval fs'ealdd'sourcess,intoP.iEkerCorporation,
i Advanced Medical Sij,tems,rIriM|and e .et|Bithes . * 6 therapy units of licensees
i authorized to possessithe ifdtba ' ent''PipN ant to a/ specific license issueda
i by the Commission ofan Agrs6melithSta thWFor, tva' ing Hospt'al or Clinic personnel F

for in-house service' operations on tile' thera)y ih{d pmentgorf unit model per course, k
*

{ i
inaccordancewithlettey,9. dated August l5;'1988 and Septemb'er 29, 1988.|
For installation, maintenance,gsmantling and servic@ihg of Picker Corporation and

4

4 C.
j Advanced Medical Systems radiogna,phypnd! telpth6Es,py units of licensees authorized
1 to possess the radioactive material purdiant to a specific license issued by the -

| Commission or an Agreement State. E
i
i D. Shielding material in Picker Corporation and Advanced Medical System, Inc., p

i radiography and teletherapy devices.
$p
n

s E. For storage only, those non-NRC approved sources in the possession of the licensee 9j prior to the issuance of.this amendment.

V(
-

((44 F. For use in devices (including Tech OP Model 571 Calibrator described in application (dated November 12, 1984) approved by the Nuclear Regulatory Commission or an b
'

j Agreement State to calibrate radiation survey instruments. p
Li. il -

;q p-

;49 i:
:
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i Amendment No. 38 i
4

I !'
,

I

| CONDITIONS g
4

,

i '

i 10. Licensed material in Items 6.A., 6.E. and 6.F. shall be used on1.y at the licensee's ii facility at 1020 London Road, Cleveland, Ohio. Licensed material in Items 6.B. and i
| 6.C. shall be used only at 1020 London Road, Cleveland, Ohio and at ' facilities of

|j customers who possess a specific license from the NRC authorizing possession of the ;
i licensed material. Licensed material in Item 6.D. shall be used only at the '

g
i

licensee's facilities at 1020 London Roa , [ Cleveland, Ohio or 121 North Eagle ( iusgomets who possess a specific licensei
g I

Street, Geneva, Ohio, and at fa,cigt@s(

from the NRC authorizing p&ossesjstort bf t e libensed material.
s

!! 4 '
| 11. A. The Radiation Protec.t' ion Officer for service operat,lons described in Is

i Subitems 9.8. and.9:C. and routine health physics aegyities is | ,i Robert Meschtcr. T f p I
h r. ,. X / ? J'. E \g The licensee shall notspepfprm service operations. described in Subitems 9.B. |

and 9.C. until' Robert Mescht'er has.. completed th'eirequired. training. 5
:

| 'g y.Q ; !.- : - .:g -

k

*

i B. Licensed mate, rial shalltbelu' sed by|' or, underi.the supervis;i'on of and in the l

i physical presence of usegpkitteddincthe table,below. The.. users are only e
$ authorized to' perform'theciindicated servicekon the teletherapy or i
i radiography units spedifiddyirrtliQtabletbelow:

.

#'' C $

J. r
i

AMS/ PICKER TELETQER$y)f p.i n ; W ji i
P DIOGRARHY3 UNITS MODELS i

i'j.i '

! -A. Ald- A{-
*

)
| CS C C' r C C C

~)3000, C4y 'C8
'

;j 600 1000 2000 5000 10.000. 09 C12 Cycloos j
$ USER # A A%,

i Curtis " M ^
f|

Perry 3 1.2 1.2 1.2 1.2 1.2 1.2

Haddock 5 5 5 5 5 5 5 5 5 5 5

9
-

4

?

g AMS/ PICKER TELETHERAPY / RADIOGRAPHY UNITS MODELS

9
H

V V V V C C I
h 1000 2000 3000 10.000 V4 V9

| % USER
!

( Curtis Ia

t Perry 1.2 1.2 1.2 1.2 1.2 g

i.1,

h li
4 Haddock 5 5 5 5 5 5 '

i Ir1
)

l l O V' k.

%_._-_. ---m_ =a-nd
_ _ - .
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Amendment No. 38

(h
|i g'

i 3

| 11. (Continued) ]
4 W.

W|
W
i 1. Authorizes the servicing of AMS/ Picker units, excluding source exchange.
f 2. Authorizes sealed source exchange. 5

i 3. Authorizes removal of unit and head from customer sites only. 5

| 4. Authorizes the training of AMS personnel in the manufacture of AMS/ Picker $
; sealed sources. p

j 5. Authorizes the handling of seal ~e'd 60rTesNnly. F
-

4 Y h' ' 'O U/ $
'

i 12. A. (1) Each sealed source \ac'q,uired from another $etton and containing licensed !
j material, other[than hydrogen-3, with a half )ife greater than 30 days and [L

G in any form-other than gas shall be tested for ,cbntamination and/or a

i leakage befoFe use. In the absence of a certific' ate from a transfer or j
s indicating thatiastest has been made within 6cmonths before the transfer, E
4 a sealed source received from another per.soneshall'not be put into use b
i until tested. W. W 5

/f.. f 5

3| Notwithstanding the.iieriodic leak testirequired by th'is condition, any |1
. (: .- --

(2)
y licensed' sealed source' tis exempt from .ssch' leak tests.when the source 9

4 contains'100 microcuries'of less of beta;iand/or gammi. emitting materials (
material' ni

or 10 microcurieslor'lesscoffalpha .emi.tting ;d,'
.

5 l

.

I '

d'; : . ,; e m w''

3 (3) Except for(alphasources6the fpeiiodic leak /t'est req 61 red by this 9 l

j conditionTdoes not2' apply 2.toisealedis3urc$that aresstored and not being I |

4 used. The sources excepted.Tr'o'msthis . tat shallebe' tested for leakage > |

@ before any u'se or transfer 4tolanothedpsrson unle'ss they have been leak i l

? tested withiiv6, months before^the date of use(6r transfer. ! I

B. Each sealed source icated by the licensee sh 1 be inspected and tested for
s construction defects, leakTge,,.3ndfontamirdtion prior to use or transfer as a 3

4 sealed source. If the inspectibn on test reveals any construction defects or 2

s 0.005 microcurie or greater of contamination, the source shall not be used or F

4 transferred as a sealed source until it has been repaired, decontaminated and fretested. q

k| Each sealed source containing licensed material, other than hydrogen-3, with a
g!!
k

C.
!i half-life greater than 30 days and in any form other than gas shall be tested
i for leakage and/or contamination at intervals not to exceed 6 months except b

j that each source designated for the purpose of emitting alpha particles shall [
be tested at intervals not to exceed 3 months. qj ,

>4 b

;4 D. The test shall be capable of detecting the presence of 0.005 microcurie of W
F

(]!
i radioactive material on the test sample. The test sample shall be taken from

l3 the sealed source or from the surfaces of the device in what the sealed source

[h)k
is permanently or semi-permanently mounted or stored on which one eight expect
contamination to accumulate. Records o leak test results shall be kept in

H units of microcuries and maintained for inspection by the Commission. Records 4
k may be disposed of following Commission inspection. ki

& DW &-

k__-_-____ w A
_ _ _ _ _ _ _ _ _ _ _ _ _ - -_- .
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t
l (

i>!

| 12. (Continued) N
i

5i .

ii . E. If the test required by subsection A. or C. of this condition reveals the W
,

i presence of 0.005 microcurie or more of removable contamination, the licensee i
! shall immediately withdraw the sealed source from use and shall cause it to be
| decontaminated and repaired or to be disposed of in accordance with Commission (,

yregulations. A report shall be fi . ithin 5 days of the date the leak testw ;i result is known with the U,.. NIIcl jRegglatory Commission, Region III, 801 ii i- Warrenville Road, Lisle, Wilh di's 0532-435U ATTN: Chief, Nuclear Materials i
| corrective actionA. jhg'the equipment involvedgthe test results, and the

Safety Branch, descr),b i
*

p
|1 e n

4 13. The licensee may transport licensed material in accordance'with the provisions of ,
'

g

)( 10 CFR Part 71, " Packaging and Transportation of Radioactive * Material."
"

, ,1- 4, w ,~

j 14. Inventory Requirements: %3 'N (W
'

,.
N NS < f44;

An inventorye ystem wilRb,e% i W-/establObd thattaccounts for~the receipt,
*

i A. s
g movement, transfer and dispbsa]_ofaall . radioactive material possessed under p

5| this licenser Records ofrin?entories wil1sbs.! maintained for 10 years from the |
4

date of eachQinventoryl /Ip f'49WQ <u- .i. R

$5sy.,". W [g{ j;llsbe completed every'six months to confirmi
, r. , .e ys

| B. Acompleteexamination.1 .re iwi
the location (fall rad i afsr.iaMndfenure thatapossession is withini ,

the limits specif,ied in thig lice;nser ,L(,jg y f.N. 1

'

f -

[
i M y, j

-

i C. A physical inventory,of all radioactive material possessed under this license [] will be conducted on op before June 1,1993. Thete'after, a physical inventory [sj of all radioactive materiah possessed underdhis' license will be completed
t

within 60 months of the pre,viogs-ph sica} irWentory.

| ~15. The licensee's field service audits (as described in the ATC Medical Group [; Management Plan, revised April 1,1989, and submitted with letter dated April 17,
i 1989) shall be performed unannounced by the Radiation Protection Officer (i.e., ;j Radiation Safety Officer).

Se

3 16. The licensee shall follow the recommend survey frequencies outlined in Regulatory [ l

5

N Guide 8.21, Revision 1, ,0ctober 1979, in work aren where radioactive materials are ?

{ handled or used. p

17. The licensee shall maintain records of information important to safe and effective k@ decommissioning at 1020 London Road, tieveland, Ohio per the provisions of
[ !

,

3 10 CFR 30.35(g) until this licensa is terminated by the Commission.
F

;
8 r

ri Y'I.

h Ei

IA M.

{4 W
M

i OW Ss -
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I i
! -18. The licensee shall maintain and exer:,te the response measure of their Emergency |
| Plan dated October 25, 1991 and revised January 1992, May 27,1992 and April 26, ii 1993. The licensee shall make no change in the emerger.cy plan submitted pursuant i
I to 10 CFR [30.32(1), 40.31(j), 70.22(1)] that would decrease the effectiveness of !l the plan without prior Commission approval. The licensee may make changes to its
hj Emergency Plan without prior Commission approval if the changes do not decrease the |

'

| effectiveness of the plan. The licensee shall maintain records of changes that are g
i made to the plan without prior approval ,for..a period of three years from the date of pi the changes and shall furnish thepfhfef,tMe'didli Academic, and Commercial Use i
I Safety Branch, Division of Indus.tfial ~and 'Me'dic'aLNuclear Safety, NMSS, U.S. Nuclear i,

Regulatory Commission, Wathington, DC 20555, and thbappropriate NRC Regional Office i

specified in Appendix Q'of-10 CFR 20, a report, within px months after the change j
ismade,containingajescriptionofeachchange. Q iN ,.n i

19. The licensee is authorized to begin the following activities"no sooner than i
; March 17, 1995, and|must comp.lete them by the datei ecified'in each item in i

accordance with letters datedyJanuary 27, Februa 10, and 14, and March 1, 3, 8, |
"

and 10, 1995, wherein the licensee proposed and.cM fled its*pians for: (1) idealing with the -accumulation of4 ground water infandf around its) facility basement; i
(2) immobilizing. arid /or remediating contamination $that has col.lected in below ground i
sewer piping and' manholes; and (3): processing fut'uri ground wat'er that builds up i
around the facilit$. These plans! address!the'following' actions.the licensee will I,

take. Wy,r. . b u q q j i t .' !;AW. T |
,

p hw v y"

Process water that istcG'rrent1&a.. wstored<outsidditsfaciktyinabove-groundn" ,

A. i
; tanks. 7 'W dr J. t

-

.

7 ; : \ , '. Af 5 it

l i. Tanked water will be processed.zin-situ using a ' submersible water treatment |1 systemthatinciddesfiltrationandion-exchaniedemineralizationas
yi described in letters dated March 1, 3,3., and 10, 1995.8

T 4 4 )- V |d|
j

|
11. Water will be treated untll itacont'ains no detectable non-soluble i

!
. cobalt-60 and less than 1000 pCi/1 of soluble cobalt-60 as determined by a i !

contract analytical laboratory. The licensee may continue to pump treated !j water to the collapsible storage containers prior to receiving results of a j
W solubility tests from the contract laboratory. The treated water will S |
ii subsequently be pumped to 25,000 gallon storage containers located in the i
j facility warehouse, as described in letters dated March 3, 8 and 10,1995.

| B. Simultaneously pump and process uter currently residing in the sewer manhole
i and lateral, building sump pit and basement. This project shall be completed
# by June 30, 1995. ,

4

i 1. Pumping will be sequenced as described in letter dated March 1,1995, to ! !j ensure a positive hydrostatic pressure is maintained from out, side to
h@IQ inside the facility's basement.

d

6|I-w_ _ - -___ - _ODVa a.

u
_
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d
i

$
( 19. (Continued) |

~

$ 11. Water in the sewer manhole, lateral, building sump pit, and basement will !8 be pumped to a radiologically controlled area of the facility and E

| processed using a skid mounted, multi-stage filtration and ion-exchange |
y system as described in letters dated March 1, 3, 8 and 10, 1995. Spill ;
i proceduren and radiological controls will be implemented as described in (

letter dated February,1,4, Q95dalid@ttachment 2 to letter dated March 1,! ii 1995. 3 V U l
'

C b] iii. Water removed 'from,*the sewer manhole, latera1,} building sump pit, and
'

,

$j
i

W basement wil-12b'e treated to contain no detectable) non-soluble cobalt-60i and less th'aY1000 pCi/l soluble cobalt-60 as determined by a contract |9
|
'

$ analytical laboratory. The licensee may continue,'to pump treated water to !f
# the collapsible storage containers prioryto receiving results of ii solubility tests from3the contract laborafory. The treated water will I

,

l

| subsequently be pumped to,25;000 gal-lonWiprage containers located in the |i
; facility, warehouse, asi escribed .in lett'ers dated Mafch 3, 8, and 10, jd
i 1995.,j

, ; i'p.,, e% .: gm -M g
,

. _ .

4 wg
# C. Water sampling:and analyticals rotocols will.be as' described in letter dated

a
1 February 2,1995, ass;]ar.ifie'd ' terfdatedfebruary'14, and March 3,1995. B

| Solubility ofQobalti6 Min sam htQnjng dstictable3ctivity will be |o
1 demonstrated insaccordance W ifh hfdrehce li Supplement 2 to letter dated i
i March 3,1995. 'All solid''radwastie' gener,ated rom the water processing hi activities, incidding filter ~ arid /demineral'i- fresindastes,willbecollected i
3 and stored at the%ndon Road facili'ty pending its(iiltimate disposal as !

~

j radioactive waste. ''/p [ ]

! Excavate areas around thelffict&ty,Ag aklow@(i) access to the radioactivelyD.
i contaminated four-inch waste dischairge l'ine; and (ii) the radiological
i evaluation of th'e facility's underdrain system and surrounding soils. This E

j project shall be completed by July 7,1995. !.

| i. Excavate the soil in the vicinity of the building's fcur-inch waste
$ discharge line and underdrains and disconnect these drains as described in j
i letter dated March 1,1995. Evaluate the radiological contamination status 9

${
of the underdrain system and remediate or replace the system. Reconnect |the underdrain system to the building sump pit and pump, test and process y

L the underdrain system waters as described in letter dated March 1,1995. g,'
% The testing and processing of water pumped from the underdrain system will f

, $ continue until sampling of the water consistently reveals no detectable t
$ non-soluble cobalt-60 and less than 200 pCi/l soluble cobalt-60. !*!!

$
i.

O ii. Evaluate the radiological status of the soil in the vicinity of the I
!: p underdrain system and building sump pit as described in the letter dated

{ijMarch 1, 1995.

d M,oy ji
'

d__ _. .m,bA____
|
l
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a19. (Continued)

L $
;
f

.

i E. Immobilize the radioactive contamination present in the sewer manhole, lateral
[ and four-inch discharge line. This project shall be completed by July 7,1995.
| i. Completely grout-in the radioactively contaminated four-inch sewer
( discharge line and the manhole _.and.. lateral up to the sewer interceptor as

p

)
described in " Issue 4." V.fil'ett'ef 'd ted January 27 and letter dated March

t

o
1, 1995. The groutifig. i'll're'ndeYIh'e(.ektsting sewer discharge piping4 P

s

system inoperabla and immobilize (fix) th'e,rsdioactive contamination that
|fresides in theMystem. 'r -r)

h 11. Develop andNhplement a sub-surface radiological . monitoring program to! l

,

3 assess contamination migration as described in' letter dated February 10, f4'

$ T.h',s;programtmust be submitted in. writing and approved by the NRC.1995.

Remediate thblondon Road >interceptdr in ,the2 vicinity of-the abandoned lateral, {;!
P

|' ':m . cj - :F.r

)as described jn letter datbd' January 27,'1995 M The remediation activities will
i

ti be coordinated with .thenHor'theast.0hioiRegional? Sewer District. This project$ shall begin i h 1ater than.J.uly 8,1995. u ' > ~

h, !

;n
j g) @j :fM i {.,me. -

. ., DJ3
The licensee shAlf notif'y3 eiNRCdRhion IIIeoffice<n'o later than July 14,G. i. th t !1995,regstding3
Numbers 1(B.,19] dnE191E/MM{SJ "Estatus.: #fithhi dmpletidn of Licin'se Condition| I

t

L r.~. i '

4 ,, .
. p

$ ii. The licenO(shall notify'the|N.RCdegiN/III offhce no later than July 14, k3 1995, to confipm initiatiorcof.<the remediation'
| License Condit' ion) Number 19.F., and pruvideran' project described inestimated completion date.

The licensee is authorized to 1Ntaltt. new. manhole and lateral and re-connect this20.
i to the existing under drain system. nth purifose of the new manhole is strictly to 9A

act as a means of collecting water from the under drain system which will be pumped F

| to storage containers and subsequent analysis for cobalt-60 concentration.
f4

$ 21. The licensee is authorized to install and operate the water evaporation equipment (p
4 described in letters dated March 22, 1995, June 8, 1995 and June 29, 1995. p.3j 22. Except as specifically provided otherwise in this license, the licensee shall )dQ conduct its program in accordance with the statements, representations, and
h procedures contained in the documents including any enclosures, listed below. g

p
The Nuclear Regulatory Commission's regulations shall govern unless the statements, b1

,

representations and procedures in the licensee's application and correspondence are
more restrictive than the regulations.

p,_

h{
.

A. Application dated November 12, 1984; pjm

hi B. Letters dated November 12,1984 (excluding item 4), February 12, 1985, June 7, 90
N

%(i 1985 (excluding lette. Item 4), September 6,1985 (excluding change to Page 29 fiof ISP-1 manual);
d-

d:t.r mm-ww--ommmzrzame.mzmue.4% 2,wg-sa[,i
l D
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22. (Continued)
|

| C. Letters dated May 29,1986 (Response to Enclosure A, Sianificant Licensina |
,

1 Deficiencies of NRC letter dated March 7,1986);
I: 8
i

; D. Letter dated July 23,1986 (Response to Enclosure B, Additional Licensina I

i Issues for Renewal Acolications of NRC letter dated March 7,1986) excluding I

j approval of the licensee's in-house. training program; ,

i ,"p,
n !

,,
. ;. 1 E. Letters dated August 22,1986) October 7B? *1986, November 13, 1986, November |

|
i

14, 1986 and December 4,1986 (with Revised ISP:lvManual, Appendices A and B I
| attached), May 7,1987, August 3,1987, December 31,N1987, January 15, 1988 I

(Item V only), August 15,1988 (with attached course ' manual), September 29, !g 1988 (with attachments) and November 21, 1988; and "'.

; i ;
"

i'

1 F. Letters dated March 29,.1989 (except Section 3.4 " Hot Cell Entry and Action Ij Levels"), April 7,1989,' August 25, 1989 (except< Item B(4)), July 23, 1990 1
;

:

(except Sections 3.0 and 5.*0 of ISP-14, procedure), March 1,1991 (with l

| attachments), March 27, 199f (with attachments); May 9, 1991, May 14, 1991, i
i !1 February 27, 1992, February 28,1992, Marih:2, .1992, and March 5,1992. ',

i
A R ;;

. i'
1 G. Letters dated April 16,1992 (with enclositre's), . June 15,.1992 (with I ii

attachments),A~ugust.10,1992,- SeptembiD18,1992|pDecember 29, 1992 i '

| (with et. closures), January 20,1993,i paEch 30,.1993, March 31, 1994 (with I

enclosure), April 11,1994';'andSeptembe@21pl994. |

+ ;

4

) 1 H. Letters with attachments dated January. ,27,61995, February 2, 10, and 14, 1995, j; i and March 1, 3, 8, and 10, 1995. . < .

| , g.'

M
y Notwithstanding any reference to the specific. activities in the above listed

letters, the following activities are not-addressed by this license.4

- o ; w,

1. The discharge of treated water to the sanitary sewer system. I1
1

| 11. Installation of a composite sampler and flow gage. |4
lij 111. Conventional disposal of excavated soils exhibiting cobalt-60 t

g concentrations greater than 8 pCi/g.
j

$ 1. Letters dated May 3,1995, May 17,1995, June 6,1995, June 13,1995 andi June 14, 1995 (received June 21, 1995) March 22, 1995 (Item 1 related to water
W evaporation use and associated attach.nents), June 8,1995, June 14,1995 '

i (received June 19,1995), and June 29, 1995. i4 '

P :j FOR THE V.S. NUCLEAR REGULATORY COMMISSION
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*. Ha.J Mw.M f Clu. A,.

ulA. O %sF~7) Advanced MedicalSystems,Inc. +ler
.

,f
) 1020 London Rd.

' h Cleveland, Ohio 44110.

b 216-692 3270

-

1 ;

'

:

July 19,1995 i

,

Mr. James Caldwed ' -

Nuclear Materials inspection, Section 2
United States Nuclear Regulatory Commission

)
801 Warrenville Road

: Lisle, Illinois 60523-4351

Re: Advanced Medical Systems, Inc. - License No. 34-19089-01

Dear Mr. Caldwelt

The purpose of this letter is to summarize the information relayed to you in the July 18, 1995 telephone
conversation between the USNRC and representatives of Advanced Medical Systems, Inc. (AMS). In that
conversanon, and in reference to Item D of Amendment 38 to our materials license, we informed the USNRC,

'

that we successfully remediated the four-inch discharge line and the foundation drainage system at the front of
the building in the vicinity of the old manhole. No detectable"Co exists in the soils in that area, and a new
foundation drainage system has been installed.

(1

In the process of completing thi.s task, we discovered that the building drainage paths were not as depicted in
the 1950-vintage drawings available to us. We expected the foundation drains to connect to the four-inch line
in a wyc connection at the cast side of the building. IlowcVer, the drains ran continuously over the four-inch
line, and stopped about 10 feet to the north of the front door. At the location in the four-inch line whem the
wye connection should have been, a length of clay pipe was found to complete the connection between the line

!and the manhole.-

,

AMS continued the excavation along the south and west sides of the building in order to determine where the,

connection exists. This effort revealed that the four-inch discharge line, which the drawings depict as coming
<

to a stop well before reaching the back wall of the building, continues out the west side of the building to a tec'

connection with the foundation drainage system. Elevated contammation was identified in this portion of the j

four-inch line and in the foundation' drains in the imm,diate vicinity. However, negligible contamination was '

found in the shale layer underneath the drains.

'Ihe fmnMm drains ran another 13 feet north past the tee connection, where they terminated. Approximately
four(4) feet of this length ran beneath the isotope shop air lock. The sand and gravel that was used as fill for

j
this arca are contaminated.11owcVer, the shalc laycr in this vicinity was free of contamination.

|
Attempts to n: move the omtammlal drains at the back of the building were halted when excavation approached |
the Source Garden and when the west building wall was reached. Because of the existence of 20,000 curies |
of"Co in the Source Garden, exposure rates to excavators in this vicinity are calculated to be 30,000 mR per ;
hour or more. At the west wall of the building, which houses a high-level waste storage area, exposure rates |

.

are currently in excess of 100 mr/hr and are rising as the excavation proceeds under the building. Since only 1

hand-excavation of the drainage system under the building is possible, tht risk of cave-ins is also of greatf

\ concern.

.

. ,

Q_f d 'ToI 4 3 p p,
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i The current status of the site is shown in Attachment 1. The footer drains along the cast (front) and south sides '

of the building have been replaced and the area has been back-filled with clean gravel and soll. AMS intends

(~ to grout-in the entire length of the four-inch line that protrudes from the back of the building to ensure no
migration of unummmatism. A grout material called "AV-118 Duriflex" will be used for this purpose. The |,

{ specifications for AV-118 Duriflex are included as Attachment 2
,

! The foundation drain that rr== ins in the vicinity of the Soun,e Garden will also be grouted in with AV-118
i Dunficx as shown in Attachment 1 and Attachment 3. The excavation under the high-level waste storage arca J
. will be filled with Mearl Geocell. The specifications for Mearl Geocel are included as Attachment 4. New
! f<=dar= drains will be laid outside of the abandoned systems and the cemented in area. These will connect

to the new system that is already in place on the south wall (sce Attachments 1 and 3). A slurry wall will bc -

installed betwem the abcndoned system and the new system. After back-filling is complete, the ground surface
;

betwocn the bulkhng and the new drainage system will be sloped from the building toward the new system and
i covered with an impermeable liner to minimize the potential for water infiltration into the abandoned area.
i

j "Ihe new draiuFe system will then be ccanected to the new manhole that has been installed at the front of the
i building. Approximately 10,000 gallons of cican water will be used to flush this system to ensure completc
i isolation of the new system from the residual contamination. After the flush, the water that collects in the

manhole will confirmed to meet the release criteria contained in the February 1,1995 letter from J. Grobe to;

! D. Cesar prior to discharge. A description of the monitoring methodology is being forwarded to you under
. separate cover. Until NEORSD approval to re-connect the building to the London Road interceptor is given, g
| water that meets the release criteria will be discharged through an alternate (temporary) path.
,

| After all remediation activitics are complete, AMS will institute a sys:cm of long-term surveillance over any
tesidual radioactive materials that remain outside the building (e.g., in the lateral connection from the front ofi

i the building to the lendon Road Interceptor and in the abandoned drain lines at the back of the building). As

|( rrquired'in Item E.ii of Amendment 38, the surveil!ance plan will be submitted to the USNRC for approval
prior to its implementation.;

I

; Finally, please recall that on June 21,1995 AMS was issued Amendment No. 36 to the referenced license
number to permit treatment of contaminated water that currently exists in the basement of the London Road

! facility. Initem 19 of that amma mt, AMS was directed to complete subitems "D" and "E" by July 7,1995,m
! and to begin item "F" by July 8,1995. When we informed the USNRC that our ability to meet these deadlines
'

was beycnd our control, we were assured by Mr. John Madera and Mr. Wayne Slawinski that the dates were
included in the Amendment for tracking purposes only and that a simple written notification of changes in the
schedule is all that would be required of AMS.

,

:

As expected, AMS was unable to receive the necessary permits and authorizations in time to meet the July 7,
|; 1995 deadine. Therefore, pursuant to the instructions of Mr. Madera and Mr. Slawinski, AMS forwarded i

amended milestone dates in a letter dated June 29,1995. Once AMS discovered that the building drawings
'

(circa 1950) did not accurately ~ depict the true construction of the foundation drainage system we again
! fo wattled amended milestones to account for the additional excavation that is required (see letter dated July 12,
| 1995). a

AMS is still dependent upon the timely approval of the USNRC and the NEORSD to complete the remainder,

'
of this project. Therefore. AMS is now submining the fo!!owing amended milestone dates:

%

,

,

e



,

. .

.. e

.

*
ltem Scheduled Start Scheduled Obrrent Status

Date Completion Date

Treat basement water May 17,1995 Complete-

i install new manhole July 3,1995 Complete-

i
Excavate in vicinity of 4"line, disconnect July 3,1995 July 28,1995 The entire foundationin.nddieu drainage system, and remediate
4" line,15* line and foundation drainage

drainage system has

been removed.system.4

Grout in existing lateral connection and July 3,1995 August 11,1995" Awaiting NEORSDexisting manhole *

authorization to brace
.

compression plug

Re-connect foundation drainage system to July 3,1995 August 11,1995 Pendingj new manholo

Remediate "Co activity that exists at the July 8,1995" Revised stsrt date Awaiting NEORSD
,

outfall of the existing lateral system in the is August 11, authorization to amaNEGRSD interceptor 1995" manhole.

** Actual start date subject to timely NEORSD approval to access the London Road interceptor at the location of the
outfall.

Again, these dates are subject to change based upon a variety of external factors. In the event that additional
changes are necessary, I will immediately communicate the revised dates to the USNRC, along with the reason
for the change.

(
AMS is looking feward to the USNRC's timely review of our plans for the fhal stages of this project. Work
at the site is pmceeding in advance of meciving you comments. If you need additional information or if I can
answer any questions, please call me at (212) 692-3270.

Sincerely. [.[fv g (/fA740T{
1

Robert Meschter, RSO

cc: D. Cesar oyc
D. A. Miller, Esq., Stavole & Miller y &

.1

.I

,1

3 |
/ l,
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AV-118 DURIFLEX
Acrylic Resin Chemical Grout

Chemical Grout for Sewer Joint Sealing
and Soil, Rock and Concrete Waterproofing

i

( 1. INTRODUCTION 6 - ADDITIVES FOR SPECIAL GROUTS k

3 PRESENTATION 61 Incteasing the Viscosay
6 2 increasing the Density*

21 AV 115 DURIFLEX 6 3 Use of Dyes

2 2 AV 103 Sodium Persulf ate (in!!!ator)(PNa)
2-3 AV 101 Catafyst T4 (activator) 7. PREPARATION OF GROUT SOLUT10NS
2-4 Potassium Ferricyanide (inhibnor) (KFe)
| 7-1 Field Application

3. PACKAGING & STORAGE 7 2 Methods of Preparation
7 3 Preparing the Pr'. mary Sokrtions

31 AV 118 DURIFLEX
j 3-2 AV 103 Sodium PersuHate (initialor)(PNa) D . PRECAUTIONS FOR USE

3 3 AV 101 Catalyst T+
3 4 Storage 81 Handling of DURIFLEX
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1 INTRODUCTION 3.4 Storage
*

(- ' AV 118 DURIFLEX is a water solution ,of acrylic resins. The shelf life of AV 118 DURIFLEX will.be 6 months at
-

least. if stored out of sunlight at temperatures from 6*C to: After admixture of catalysts, a coheskedelJs formed. The
30*C (41*F to 86*F).' set time of this get may'be closely controhed from a few

somnds to semamers yn W wWw. AV.118 DURIFLEX will retain its properties if dry stored at

Because the behavior of the materials can b, clo$e temperaturesbelow30*G(86*F). AV.103SodiumPersulfate

confroNed under th688 ldnds of leak. flow pendillons, A.lymust be kept dry (out of high humidity) and stored as a9

118 DURIPLEX Chemical Grout liklealistsealing leaks in
combustivematerial. AV 101 CatalystT+maybestoredinV-

] sewer pipe joints and manholed. It ele 0 priorms equally
the original unopened container for at least one year.

wel when used to control water seepagei n 808 and rock or 3.5 Mixing and handling equipment
cracks and joints In subgride concrete shuetures.

Stainless steel, glass and plastic are satisfactory materials
The AV 118 DURlFLEX groutElution has alpproximatelyW weted surfaces in contact wNh me grM soludons.
the same viscosity as waterft or 2 contipoises). Pumped Othw materials shd M be used. Aluminum, coppw.

. Into the cracks of rockstorvoids of soils, t produces, after brass and iron wdl promote polymerization of AV.118
{ ~a controbed setting time. an elastic and coheeke gel which DURIFLEX. Therefore, stirrers, pumps, pipes, tanks, and

stops nowing watw. vakes made of these materials should be avoided.

AV.118 DURtFLEX gol awells in the presence of water.
allowing a long-lasting watertightening effect. 4. FORMULATION OF OROUT SOLUTIONS

! 2 PRESENTATION * "

Grouting solutions are ordinarily prepared by mixing AV.
-

The AV 118 DURIFLEX grouting solution is composed of: 118 DURIFLEX with 1 to 3 parts of water by volume.

I 1. AV-118 DURIFLEX Higher concentrations of AV 118 DURIFLEX are recom.
2. Geiinitiator AV 103 Sodium Persulfate mended when the grout solution might become diluted by
3. Gel activator < AV 101 Catalyst T+ mnning water before gelation or when maximum strength

{ 4. Gelinhibkor- Potassium Ferricyanide (KFe) and perinanence of the treatment is required.
,

2.1 AV 118 DURIFLEX (Liquid Form) Generally, the two primary solutions are prepared sepa. !

rately before the final AV.118 DURIFLEX grouting solutionAppearance: sligtsly syrupy clear aqueous solution is createdthrough blending of allthe separate components.
.

Freezing point: .... ............-4*C (17.6*F) Solution 1:.

Density: ... ......................1.08 g/cm' at 20'C (68'F) - AV.118 DURIFLEX i
|

Viscosity: ..........................d contipoises at 20'O (68'F) - a part of the dilution water i

pH: .. ................................. about 7
. AV.101 CAT-T+ |

2.2 AV 103 Sodium Persuitate (initiator)(PNa) Solution 2:
White granular oxidizing agent, highly soluble in water. ~ N,h'hP[,*f,,d " '

u,

2.3 AV 101 Catalyst T+ (activator)
The two primary solubons may be stored in the proper type

Appearance: ..................... viscous lipid of tank tor 2 or3 days as long as they are kept cool and outDensity: ..... ..-................1.12 g/cm at 20*C (68'F) of sunlight. The grouting solution is prepared by mixing
Solubiltty: ..... .. .............. complete in watw together Solution 1 and Solution 2.
Flash point-
' Melting poiN:'.$.$.I.'222.22140*C (284'F) 4.2 Grold lotmulation examples: Common mixes-5'O (23*F)
; Bolling point:.. . ..............198'O (388.4*F) Usual Formulations
*L4 Potassium Ferricyanide (inhibitor)(KFe)

Appearance:. .................. reddish granular material Dilution by 3 volumes of water.
Solubility:......................... 33 f/3 fl. ors. water at 40*C

(104*F) U| solution 1 2 | Solution 2.| 3 .DURIFLEX :15 gals.
3. PACKAGING - STORAGE water :15 gats, pNa :st lbs.

w ,,,, 3n gai,'.

CAT T+ :5 lbs.
.1 AV-118 DURIFLEX

v3,co.ity; i e,niipois. PNa Sodium Persulfale
vold and shipped in 132. pound plastic barrels.

|

3.2 AV 103 Sodium Perauffate (initiator) (PNa) Gsl Grouting solution
-

Sold and shipped in 50-pound pail a nd'or 225-pound drum. Solution 1 :30 gals.'
Solution 2 :30 gals.3.3 AV-101 Catslyst T+

__ .__ ._ _ _ _ - . - _ _ _
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N 'AV-118 DURIFLEX
MIXING INSTRUCTIONS
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Technicalinformation
-

Most manuf acturers of equipment used ior placlog AV 118 Chemical Grout have standardized
on two thirty (30) gallon chemical tanks.

TANK A TANK B

15 gals. AV 118 30 gals. WATER

15 gals. WATER 1% - 3% SP
+ (5-15 lbs.) = 60 Gals. of1% 2% Cat-T+ by weight

' AV-118 GroutI'' lj) Total Weightby w
(Do not exceed 2% (Do not exceed 3% 500 lbs.
or 1.3 gal. Cat T+) or 15 lbs.)

There are many catalysts and mixtures of catalysts which may be used to gel AV 118. For.

normal use, however, the cef alyst system is compos ed of Cat T+ (Triethanolamine) and SP
(Sodium Persulfate).

CAT.T+ (TEA) 1.
Cat T+ is a heavy syrup-like liquid. It is the chemical which is most commonly used as the

|AV 101 activatorin the polymerization reaction of the chernicalgrout.
|

2. Cat T+1s added to the tank containing the AV 118 chemical grout solution andis a catalyst ielement.

3. Cat-T+ 1s incompatible with oxidizing compounds, such as SP, and should be stored in a
tightly closed container in an area isolated from other chemicals.

|

AV 101 Cat T+ is blended with ethylene glycol to reduce.its freering temperature from4.,

| 70'F to O'F. )
i SODtUM 1. SP (AV 103) is a white granular material normally supplied in 225-Ib. fiber drums or 50

PERSULFATE lb. plastic palls, it is a very strong oxidizing agent Exposure to moisture will reduce the elfec-
(SP) AV 103 tiveness of the catalyst as an oxidizer, ;

'

2. AV 103 Sodium Persulfate is the initiator that triggers the polymerization reaction. It is
added to the s econd chemicat tank, pumped through its own hos e, and mixed with the AV 118/

!
Cat T+ solution in the mixing chamber of the sealing packer.

I

INTERNATIONAL eAVANTI #%(
-

'
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GEL TIME versus TEMPERATURE
LONG GEL TIME versus TEMPERATURE'
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WARRANTY STATEMENT

The data, information and statements contained herein are believed to be reliable. t,ut are not construed as a warranty or
representation for whi:h AVANTIINTERNATIONAL assumes any legat responsibiftty. Since field conditions vary widefyus:rs must undertako sufficient verification and testing to determine the suitability of any product or pn> cess mentioned in
this cr any other wriffen material from AVANTl for their own particular use.

,

NO WARRANTY OF SUITABILITY OR FITNESS FOR A PARTICULAR PURPOSE IS MADE.
Nothing in this or any other document from AVANTI INTERNATIONAL is to be taken as permission inducement or
recommer'dation to practjce any patented invention without a licer.se. .

permitted under the United States Copyright Act of 1976. no part of this publication may be reproduced ordistributed in anyCopyright @ 1991 by AVANTilNTERNATIONAL All rights reserved. Printed in the United States of America. Except as
form or by any means, or stored in a data base or retrieval system, without prior explicit written permission from AVANTIINTERNATIONAL. '
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7.3 H'ow to prepara th3 primary soluti ns i

AW118 DURIFLEX when propert
, ,q,,, , , get which is essentiaey nontorie. y catalyzed, produces a, *

Iaix together A%118 DURIPLEX and a part of the T0XICITY Ct.ASSIFICATION OF PRODUCTSdilution water in a plastic or stainless steel tank. Add a
suitable quantity of AV-101 Catalyst T+ (activator) and,

a) onomi JoumW or#w EtC (suropean) 10'15/79 P.L. 239/2o
{it necessary,KPe (inhbitor kw eiac- to so. o. asme%

set times)ixing be.
and mix t to no- es. too mott,again. (30 seconds is usua#y for m Mome toso- soo. v.coemew

4

cause the material mires easNy with water.) musA -

. matution 2'T W Y k"dC
'

- (8 80 * 5- 80 " 9 |
soomeg%Movermelyinic to30- so-in a second plastle or stainless steel tank, dissolve the WYsegneyionic toso- soo. s, coo myn,

i

A%103 PNa tor) in the other part of the solution
el oweswater.This maysafelybestoredforsomedays j

,

without problems but williose some strength over time. cm dm t to so- c. smeg '

For this reason,.it may require ; r: ,:,," for get time cease ormeichy a to so- s. somaai 1
cessorminomy a to so- so. soomo%, jmaintenance.
cieseof toncer 4 Loso- soo. s.coomeg

Theproutingsolutionisobtainedbymix thatwoprimary .j
solut orts together, This is the starting of the time for '*Lo so means Lashar osse par and is a *w dose feetmeted m ithe gelatin reaction.

"8 d P'8'''N 8 ""'**' <

8-PRECAUTIONS FOR USE ctsom4H: InNteng concentredon ser sow of the Daphines put h j
.

eitpellment durinsad hours.tferoen APNORNormto301
Grouting with A%118 DURIFLEX solutions should be a test of toulolty towards a ervetellon of soft water.)

'

'

performed only by specialists with the proper trainirig andequ5 ment. etsole4H: AV.I1sDURIFLEX-c. $% '

8.1 Handling of AV 118 DURIFLEX
CHEMICAL REstSTANCE OFGELS {

Prevent contact of the product with skin. Spills on the skin
,_

^*wid be washed immediately with water. Additionalinfor- o IIMx ;
* '

,

( 'on is located on the label and the Material Safety Data
est. WAT8R i8000

*
Empty drums should not be re-used for any purpose and

asAwATen onoo
should be buried when emptyin an approved landfill u.e sArunATeowAran !r.. ,.

8.2 Handnng of the catalysts * * * ' ' " " )
-

**.

AW101 Csta i T+ ls not partloularly dangerous but must """
not ba ingest *

some su ed.
AV.108 PNa is a strong oxidising agent and should be c-:-:-:-

handled by operators wearing protective equipment.
-- |

w e' = *at x-=

KFe requires some specialhandlingprecautions andshould
,,,

a |not be mgested. g,,,o ,e,, , ,,,,
7_____,

Catalysts must not be added directly to the non-diluted """**
solution of AV-118 DURlFLEX. Catal s also should nom m **L

*
never be aNowed to come directl

. grout mix, especially in their nony tog outsideof the _- oooo
diluted forms. gg,

~ ,gan
8.3 Handling of AV-118 DURIFLEX prout solutions " ' " " " ' " "

, Prevenk the contact of the grouting solutions with skin or - --

' 0"
'80*" **"O' '""

clothing. Should such contact occur, the skin thould be P00"

washed with water and clothing changed. utmyteTHL cerour toou poon

,8A Protective equipment -HsPTANe 100% Good
>

: OperatQrs preparing andinjecting AW118 DURIFLEX so- Toluene 100% o000
* N should wear waterStoof trousers and costs, proteC.

yelplasses, and rubber boots and gloves. Running
PETno(100% 0000

. .or for washing should be available at the sites where m ,,,, gooo
' W.118 DU RIFLEX grout solution is prepared andinjected| &Tmos.ontnWLENE 100% Gooo T6.6 Toxicity *

The singk dose oral LD50' of AV-118 DURIFLEX for ratsTaoa.oaETHANE (BALTANO 100% oooo
{las be.eh. shown by unpublished intemal stud'es to ba O*"**'''*,"*a" N "** * *****~mn te owe one ye

*oc -- mawa*d e m a= '*
*. . . .

* ~~ ~" '"
--m -, , ,-- , ,m, >-,-n , , w-,- ,, - ,-
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conditions of high humidity or reimmersed in water, but the 6.2 increased densityfractures formed during drying will not heal,,

soils or above the frcst line, the addition of A%105 if required. the density of AV-118 DURIFLEX can be
,

(
'a dr[ene Glycol to AV-113 chemical grout in lieu of waterincreased by the addition of diatomaceous earth in quanti-iy.

either tank (or both) will help in retarding dehydration. ties of approximately 5% of the waight of the total mixed
batch weights. Not only will the density be increased, butThe maximum amow.t of AV 105 Ethylene Glycolto addis
the compressive strength of the grout (into such applica-4 gallons, or 6.8% (1 the total mixed volume (60 gals.). Use

only Ethylene Glyool suppliod in plastic or plastic lined tions as crushed stone bedding) will be incteased as well.

met d pads. Conta u wlth ferrous metal may cause undesir. AV 257 Icoset maY be added to the AV 1,18 DURIFLEX
able estalization of chemical grout in the grout side tank or Chemical Grout tank in lieu of water. The minimum amount
in the grout hose ~ of icoset to add to the grout side tank is 5% of the total mix

5.4 Corrosiveness volume (60 gals.) or 3 gallons. Additional quantitles of
icoset may be added only if the valving mechanism on the

B::cause of the oxidizing property of the Sodlum Persulfate ab ers
catalyst, grouting solutions a re corrosive to steel. The long

g pet Ifa e tank *
1:rm ctfoct of the cet on mild steel plate is nearly the same 6.3 Dye in the grout solutionas that of water.

To trace the path of an injected solution, it may be usefulIo
Corrosiveness can be cont rolled if necessary by adding 5% color it. The recommended dye fa this purpose is TADCOof a 50/50 mixture of Sodium Phosphate di and tribasicinto

Tracer Water Soluble Dyes at a concentration of 2 (.07 oz.)the grout. lt this is done, the balance of catalysts in the mix to 10 g. (.36 oz.) per 26 gals. of solution. This solution can
solutions must be readjusted because the phosphate re. be stored only one day and must remain completely out oftards the set time,

sunlight.
5.5 Permanence . stability

7 - PREPARATION OF GROUT SOLUTIONSAV-118 DURIFLEX get is resistant to attacks by fungi,
alkali, diluted acids, salts end gases which are normally 7.1 Fletd applicationpresent in soils, rock or concrete structures.

Y ater control with AV-118 DURIFLEX is initially accom-5.6 Compressive strength (on Fontainebleau Sand)
plished through the complete filling of the pathway fo!! owed

/
118 DURlFLEX with 3 parts water 130 psi (0.7 PMa) by the flowing water. it is also partly the result of the swellingi

of the ultimate gelin contact with water over a penod of
i

PROPERTIES OF THE GEL '

For this reason, gels are not recommended Iortreatment of
very dry grout zones or well drained soil and rock forma.

AV 118 DURIFL.EX tions. They are, however, quite good in treating zones in a
wet environment or partly immersed structures such ascenemtratim pecentration dams, tunnels and shafts. '

Properties 25/75 50/50
7.2 Method of preparation,

Appearance Tnmsparent Transparent

Continuous (or twin stream) methodConsistency stickyfirrn Firm
A two-component positive-displacement pump should be

solubt:Iry insotue in water,dnvents, used. The first pump feeds a defined quantity of Solution 1
hydrocarbons in proportion to the flow of the Solution 2 being fed by the

Adherence very good cuttegood otherpump.The two component streams of the product a re
mixed together under pressure as they at e injectedinio theswang in ground or the structure.. u

Water

De nin Risks of fissuration-chrinkage vmeu owuc evun wsere m e,

Cycle swomno Revercible Reversible
deesica5en

-

i . _ ...~ g . -

6 - ADDITIVES FOR SPECIAL GROUTS

By changingthe flowrate of the Solution 2 batch leeding the6.1 increasinD the viscosity
Sodium Persulfat e solution. it is possible to vary the setting

Due to its excellent low visecsity (practically the same as mer a @ rav Wout danW M M M ,

water), AV 110 DURIFLEX grouting solution can generally DURIFLEX concentration of the grouting solution.
be pumped into any soil or rock formations through which in these conditions the grout does not polymerize in thewato'r will flow,

n. imn
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b'on by 1 volumo of wat:r.
*

O !

alkaline or acidic water will seriously inNence the get time, concentrations. As a practicilmatter, onlythiuso of highlyJ| Solution 1 I

2 | Sotution 22
r

.

Undersuchconditions thegroutplantoperatorwillfindthat( DumFt.EX :30 gals. Water :30 gals.

'

get time becomes erra, tic, then lohg and indefinite.q.T+ :51lbs. PNa :stlbs.
4.4 3 Presence of entrained oxygen in the solution&wwieosrer 1 conu ois* _

Oxygen which is entrained and dissolved during the vi
e

ous mixing of the solutions wiff increase the gel'.ime. gor.
GS| Grouting Solution 4.4 4 Contact with particular metals

Solut!on 1 :30 gals-
Metals such as iron and copper have an accelerating e flect8otution 2 :30 gals.
on the set time of the AV 118 DURIFLEX grouting solution.TotalGs
The use of plastic or stainless tteel tanks is tecomnWnded

:50 gals,

for mixing the grout solutions.
4.3 Viscosity control 4.4 5 Influence of ultraviolet rays

The DUR! FLEX grout ic characterized byits low viscositiesUltraviolet rays are strong initia tors o.i the gelation reaction.
(1 to 2 centipoises) which remain constant untl! gotationFor this reason, the AV 118 OURIFLEX solution must be
occurs. Because of this property, AV-118 DURlFLEXgmutkept out of direct sunlight. This would include att process
can be irdected up to gelation in fine cracks or honey-equipment such as open drums, solution mixes. sight g! asscombed concrete. flow meters and pipes.

4.4 Gel time variables 4.4 6 Presence of mfneral salts

The gol time is the period between the mixing of the twoThe presence of soluble salts in the grouting solution can
prima ry solutions togother and gelation of the finalsolution,increase or decrease get time (sodium chloride, phosWh n phates . . .). '

incr:aacs to yleid a cohestve, transparent ge!. gelation occurs, the vlscosity of the grout instantly
l 4.5 Very short get times

G:1tinte of the AV 118 DURIFLEX grout can be controlledGet times of a few seconds up to i minute can be obtainedby changing the catalyst ratios. The two catalysts AV-103
Pr*5 and AV-101 Catalyst T+ are the additbes which exertby using high ratios of PNa and AV-101 Catalyst T+.
t[ nary influ ence an geltime. lflong get time is neededExample of formulation:

.:ially when werking with high temperatures suffi. h
3

cient Potassium Ferricyanide inhibitor must also be a)dded.
- Solution 2

Solution 1

The gel time of AW116 DURIFl.EX groot can also be DURIFt.EX :30 gals.
significhntly influenced by the grout temperature, the pH of Water :so gats.CAT T+ :2 to 10 lbs. PNa :2io 11 lbs,the grout sokrtion, and the amount of oxygen dissolved inthe grout solution,

-

tiilms can also be influenc.ed b contact with Particular .Y .pt

zone the get time w{ill be retarded, makin the set t,me ton she@mnsgwatednhgWnelais, by exposure to ultraviolet rays from sunlight, or by
ho pt:sence of certain minera! salts in the water uced tosolids formation longer. If this is undesirab e, more catalyst

i

nake the grout solution,
must be added to the solution. The cet time will be 2 to 4

3 eltime may be closely estimated from get time curves andtimes longer if the grout is diluted in the grout rone with an
abl:s. but tinalgel fime which will be obtained from a givenequal volume (100% dilution) of water.

iix should bo dotermined in the field. Tests of 01 timender cctual site conditione using the actual water which 5. PROPERTIES OF THE GEL
9

m be mixed with the grout are recommended.
.4-1 It$luence of temperature

5.1 Appearance

AV 118 DURIFLEX .,el timo for any gken catalyst ratio will increase if the .. firm and sticky. . . . . . . . . . . . .

mperatura of the grout solution decreases, and wi!! 5.2 Solubility
wreass 11 the temperature of the solution increases. As aThe 9el reduced by AV 118 DURIFLEX is not soluble inugh rdle of thumb, the get time is reduced by half if theP

water, sokents or hydrocarbons once it forms,mperature of the groot solution rises 10'F. This relation-
ip is saown graphically by the charts of gel time versuss.3 Swelling and shrinkagempera

me found at the end of this booklet. The gets may swellin water up to 200% of their initial...

lu:nce of pH
volume if unconfined. Swelling pressures are small, how-

generbi, as the pH of the grovt solution drops, the gelever, and do not exert undue pressure on the structure into
which they are placed. go willbecome longer,

inversely,it placedin areas where they may be exposed to
,

wever, with most water supplies, the grout pH is bu ffered
dry conditions for an extended period, the gets may shrink' ween B and 9 when using o.2 to 1 % AV 101 Catalyst T+due to dessicatron. They will swoH again it retumed tot

I
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! EEMAPXSt Creut Errived on site via ready-mix truck. Merle brand foam intrusion aid was added1 on site by a representative frca P.I.G. Co. Sampling was performed by P.1.0. Co. 'Ibe extra
1 set, cylinders 5 throuGh 6, will not be subject to even dry conditions prior to compression4.cting per ASIM C-495.;
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THE MEARL CORPOR.ATION
..

.

E-

Pacific International Grout Company works dese[y - common with other types of concete, at constat water /
with he Mesri Corpontiory located in Kos elle Park, New cement ratio the compressive strength of ceDular concrets
Jersey, to develop products for geotechnical applications. - wul vary with the cement facter so long as the dendty is-

Por evrr 40 years, he Men.r1 Corporation Posm and h,11@nstant. Therrfares e.r A 'ven hnal density, the
Chemicals LXvtston has bem of ae:vice to the cellular con-
nele indimfry anti h recognited by the conctruction la

strength can beincreased simply inceasing the cement
content ga tv addiu6 Um fuam. t my givenpropordondustry worMwidt for its techrdcal expertist and prodtirt of cement, a

PirrllrDrh IliYin!OD GPnrini M8naffar M1miti TTrnt;nc!ry tusins ibaatggregate and watar, the comprocoive strength.y Mil. J, 't, w ;mmdr aldi die lu.ui
heads a staff of hf hlygahfied rofessionais who are ac-5 enntent,

ifd $s h di technicebeed ti
tn s by

Thermal Camfueduity or "k" factor, vario only with den-
,

sity. Datt information which illustrates the cluantitative ,,
'

**I*'I*"'h! I8 I"d"d*d I" *hl' d ****"''Meul Geocell P
i

Mearl Geoedl b a r!gid ceHujar structure composed of
'

b"'t i E . y
'

shz e w chydrated ortland cement in which air volds are uni- , ,

dry insuleticbs is about 02 to 0.6% %e higher densityL'concretes used in roof decks and 11 ht-formly tributed as small, homogeneous, non' 5weight fuls, t ihterconnected cells h is a concrete where a!r b the ag-
encem W 200 cf riri e have a drying shrinkage of |gregate. The air content may be varied to produce den. about 0.06% agdn kependbg somewhat on the cement'

sities hem 20 pel to 120 pcf with compressive strengths
from 10 ps! to ove:r 2,500 p31. The str ce.us ara mtroduced fartne, the Snenou medulus of the c:.nd, the typo el as
into the cement slurry by means of a separately genented gregate end the water / cement:stio.

stable, micobubbled, aqueous foam, Simple, cahbrated Modulus of Elastidty,un modulus of elattidty
..

modulus at 0.5 fe' that is at one ha!! the com,Ech the/ nnent combines water, compressed efr and Mearl's pressiveasm Liquid Concentrate in Axed\
se up to 40 cfm of preformed loam. proportions to pro-strength In !!eu of test. data for any given mixit ma

caluchted by means of th6' formula..iftom ACIy be i

318) i

Mearl Geocellis ma.nufactured at the job site by mbdng hea portland cement slurr r e o'
such es flyash or and,y, with or without fine aggregatewith Meul's pregenerated aque- Wrwl Expamfon. The haear coefficient of thermal ex-
044 foam, When the cement paste osuruunding cach alt puudun is efmilu to that for sted, between o and '/ x 30%
void cr ccIl hardens, the foem is stabilized and ceuular so that it may be refnforced in the same ms.nnar as con-
conceteis created. ventfecel concrete, using mesh, reinfordng bars or pro.

'

He high untity of Mearl's f re-generated foam enabics
I * * ''

Mearl Geo to withstand v 5crous mbdng and pump. Durchility. In freeze / thaw stability, cehular concretes '-

ing long distatices to the point of placement, show markedly superter durabElty for either pree*st or
east-in-placa wall construction. The low dens!ty material

Advantages e/ Mar!Geocr!! include
has also been tested at extremely low temperatures for
cryogente applications and wi!! withstand thermel shode '

Low Cost with liquid nitrogen, When used for light residential
*

Places esillyby pum pavaments er sidewalks, ceHuhr concrete at densities of
=

Plowsalongway ph! hslump 100 pcf have proven far more resistant to the effect of adta
*

S
' Positive Fill than conventional sand and gravel concretes.

twelght*

May des!p;ned for dmost any com. SPpCTFICATIONS: Maarl Geofoam Liquid
pff111Vt $ttdugth Meu Veolotm 1.tqu3013 an aqueous Concentrate of a
EnvironmentallySafe Non Haza.rdgu? curfuco notive polypeptide Alkylw polycl mdusale,

*

atNon FoHuting spedany !armulated to yield a tough, stable, voluminous.RapidInstdhtien micobubbled foam. The team is used for producing ecl-
*

Non-Cgipdyg /thwmist:nce
*

11, .f,,, 1 - A .ml t,1 lu wedim 45'
Ex:ellent: rec:e'*

plaecmeat of i.m3t.t,1. .vih, donity watavu,4 Iwd 4vUef,Ibetht alud.bvateu*
writi filh anMimilar rentechnical appliesfinnsh wuce vuu ncacmg- t -

o humful c!fect to the Mearl Geofoam uguid b sus-
Technleal data on Meul Geoce3 is included for your ta!ned by exposure to temperature extremes. It is com-information. pictely stable to reptated freeze-thew cydes and, is ,-

readily restored to its originst fluM ceedition by stormg,. .

Properties of Cellule Concrete for a short period at ambient worMng temperatures.
,

-

Compressivs Strrngth var'.es from 20 psi to 2,000pst In Meul Geofoam Uquid is compatible with many com-
'

.

--.
.


