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Advanced Medical Systems, Inc.

ATTN: Robert Meschter
Radiation Safety Officer

1020 London Road

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 Condition Nos. 21 and 22.1. 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.

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

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.

Nuclear Regulatory Commission, Region III office so that we can provide
appropriate corrections and answers.

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 Ticense application, and NRC regulations. In particular, note that you
must:

- 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 appiicable
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 Tocation of byproduct material remains the same).
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Advanced Medical Systems, Inc. -2~ '

3. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license:

a. When you decide to terminate all activities involving materials
authorized under the license; or

b. If you decide not to complete the facility, acquire equipment, or
possess and use authorized material.

4. Request and obtain a license amendment before you:
a. Change Radiation Safety Officers;

b. Order byproduct material in excess of the amount, or radicnuclide,
or form different than authorized on the license;

L, Add or change the areas of use or address or addresses of use
identified in the license application or on the license; or

d. Change ownership of your organization.

5. Submit a complete renewal application 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 al) 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 conditions, and representations 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,
modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcemen® Actions, 10 CFR Part 2, Appendix C. Since
serious consequences to employees and the public can resuit 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 of
its licensees.

Sincerely,

Original Signed By
Cassandra Frazier

Nuclear Materials Licensing Section

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

Enclosure: Amendment No. 38

DOCUMENT NAME: M:\03016055.CL5

To recelve & copy of this dncument, indicate in the box: "C" = Copy without sttachment/enciosure “E" = Copy with attachment/enclosurs
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MATERIALS LICENSE Amendment No. 38

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), npd Title 10, Code of
Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and repiesentations hcrctquc made
by the licensee, 8 license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byMM source, and special nuf:leu
material designated below; to use such material for the purpose(s) and at the place(s) dcsi;amfl below; to deliver or transfer .such mner.s:fl o
persons suthorized 1o receive it in accordance with the regulations of the applicable Pani(s). This hacng shali be deemed (o contain the conditions
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
Nuclear Regulatory Commission now or hereafter in effect and 1o any conditions specified below.

Licensee In accordance with letter dated
March 22, 1995
3. License Number 34-19089-01 is amended in

its entirety to read as follows:

;. Advanced Medical Systems, Inc.

9. 1020 London Road

Cleveland. OH 44110 4. Expiration Date  December 31, 1994

5. Docketor

i L) ).(Pl) I'l,v
_,' .""I’"I !l"!"' 143 """’l l?l JLW. U I‘i'"l’ m"""'ll lgl!pl'l ', l l

Reference No. 030-16055/040-08764/030-17154
6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount tha! Licensee
Specialkl‘\luclw Maierial Form t}d& soas;simucﬁ“ny One Time
A. Cobalt-60 A. Solid Metal A. 150,000 curies
B. Cobalt-60 B. Sealed sources B. 135,000 curies
(teletherapy/ (no single source
radiography sealed to exceed 13,700
sources which have curies)
been evaluated and
approved for i
commercial e
distribution by : the
NRC or an Agreement
State) w
C. Cesium-137 C. Sealed sources . C. 40,000 curies (no
, (teletherapy/ {w single source to
radiography sealed exceed 2,200
~sources which have curies)
been evaluated and
approved for
commercial
distribution by the
NRC or an Agreement
State)
D. Depleted Uranium D. Nickel Plated D. 4,040 kilograms
E. Cobalt-60 E. Sealed Scurces E. 15,000 curies
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Amendment No. 38 '
o | Byproduct, source, 7. Chemical and/or physical 8. Maximum amount that
- and/or special nuclear form licensee may possess at |[§
material any one time under this [9
license F
F. Cobalt-h0 F. Sealed Sources F. 15 millicuries *

(any sealed source

a%‘;{ov‘ed '!:y the NRC

n ‘Agr e!@'
. ©.Fhte £ {
A 4<7
\\uJ ')\
= 1%
Authorized Use: el e

For storage only 1n§fdent to«waste disposal or trapifer to ar“authorized recipient.
this Ticense does not avthorizeithe unufactum’p{%g’ﬂed sources.

For instﬂlation,tl'aintenance—Ofi dismantling hn}}{fervicing of _Picker Corporation
and Advanced Medical Systems,=Ind.\teletherapy/uh#ts’ and Picker Model 6145
radiography units possessed. by-14Censees aqg_h‘o‘;}\zid’to possessTthe radioactive
material pursuant{td a specific-liceéhse fissued®by’the Commission or an Agreement

OO U USRS R TR USURD

® State. For installation.and.removal of isealed sources¥nto Picker Corporation,

. Advanced Medical Systems, Inci and’KeleketdBirnes teletherapy-units of licensees

d authorized to possessithe radtoactive'mate ant to arsspecific license issued
% by the Commission o an Agreement) State?““For. tg?; ing Hosgital or Clinic personnel
. for in-house service operations on téletherapy equipment. “on unit model per course,

in accordance with lette’g_.-dated August'15,' 1988 and September 29, 1388.

# C. For installation, maintenarice, su*:ling and se !cx\g of Picker Corporation and

Advanced Medical Systems radi phypands.teléthedpy units of licensees authorized
to possess the radioactive material

-

i

ursliant”to a specific license issued by the
Commission or an Agreement State.

4l D. Shielding material in Picker Corporation and Advanced Medical System, Inc., ;
; radiography and teletherapy devices. ;
; £ For storage only, those non-NRC approved sources in the possession of the licensee ;
4 prior to the issuance of this amendment. ' §
‘E F. For use in devices (including Tech OP Model 571 Calibrator described in application j
5 dated November 12, 1984) approved by the Nuclear Regulatory Commission or an ¥
A Agreement State to calibrate radiation survey instruments. .
: %
i
| i
i |
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Amendment No.'38

10. Licensed material in Items 6.A., 6.E. and 6.F.

CONDITIONS

shall be used only at the licensee’s
facility at 1020 London Road, Cleveland, Ohio. Licensed material in Items 6.B. and

6.C. shall be used only at 1020 London Road, Clevelan., Ohio and at facilities of
customers who possess a specific license from the NRC authorizing possession of the
licensed material. Licensed material in Item 6.D. shall be used only at the
licensee’s facilities at 1020 London Road, Cleveland, Ohio or 121 North Eagle
Street, Geneva, Ohio, and at faci $ tf i'cugtmers who possess a specific license
from the NRC authorizing posisﬁs mof the Ti énéeqcﬁaterial.

s

<]
11. A. The Radiution Protection Officer for service operig&ons described in

Subitems 9.B. and.9:C. and routine health physics aqﬁ!yities is
Robert Meschter.S" <s:
P R - j.’
The licensee shall not-perform service operations-described in Subitems 9.B.
and 9.C. until Robert Meschter has completed.the: required-training.
S ! St

B. Licensed material shall:be;used by, or underithe supervision cf and in the
physical presence of.usersghisted in-the table-below. The.users are only
authorized to perform the_indicated services-on the teletherapy or
radiography units specifiedcinvthe gtablecbelow: .+~ - .

"4 ”}Eﬁv s, #° <
il A JEL rﬁ
AMS /PICKER TELET@gRAPyTBQDlOGRABﬂ(QUNlTS MODELS
) PR 'YU‘ \ ‘\\.\ e 44 N
ey AUA N~ (N
cS C C‘.,) < ¢ C q:t .
.__________JHEL___1999_._jEKKL_;3983#,_§EKEL._JQ4QQQ#“:§4 €8 1 €9 | Cl2 | Cyclops
_USER :
Curtis "
Perry 3 1.2 1.2 1.2 11.211.2 [
Haddock 5 5 $ 5 5 5 5 5 5 5 5

AMS/PICKER TELETHERAPY/RADIOGRAPHY UNITS MODELS

v v v v C C
1000 | 2000 | 3000 110,000/ V4 V9
USER -
Curtis .
Perry 1.2 1.2 1.2 1,2 1.2
Haddock 5 2 5 5 5 5 -
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License number
MATERIALS LICENSE 34-19089-01

Docket or Reference number
SUPPLEMENTARY SHEET 030-16055/040-08764/030-17154

Amendment No. 38

11. (Continued)

12.

> w BN e
. . * % ® ®

Authorizes the servicing of AMS/Picker units, excluding source exchange.
Authorizes sealed source exchange.

Authorizes removal of unit and head from customer sites only.

Authorizes the training of AMS personnel in the manufacture of AMS/Picker
sealed sources.

Authorizes the handling of seal@d sourCes“only.
A =N

< {

(1) Each sealed sourceMacquired from another 4egon and containing licensed
material, other;%ﬁan'hydrogen-3, with a halftlife greater than 30 days and
in any form-other than gas shall be tested for contamination and/or
leakage before use. In the absence of a certiftcate from a transfer or
indicating-that a-test has been made within 6 months before the transfer,
a sealed source received from another person-shall-not be put into use
until tested. Bl ¢ B

(2) Notwithstanding the periodic Teak testirequired by this condition, any
licensed sealed sourcesis exempt -from such leak tests when the source
contains 100 microcuries-of less of beta.and/or gamma emitting materials
or 10 microcuries or less-of :alpha emitting material.

i jsadn sl [, )

(3) Except for.alpha-sources,-the fperiodic leakstest required by this
condition” does noﬁtapplthOFstied\sGkrgqi'that are-stored and not being
used. The sources excepted from.this t~-t shallsbe tested for leakage
before any use or transfer-to anotherperson unless they have been leak
tested withins6 .months beforeAthe date of use(gv transfer.

Each sealed source figzicaged by the licensee shall be inspected and tested for

construction defects, leakige,qgnda&?ntamiuikion prior to use or transfer as 2

sealed source. If the inspection or test reveals any construction defects or

0.005 microcurie or greater of contamination, the sovurce shall not be used or

transferred as a sealed source until it has been repaired, decontaminated and
retested.

fach sealed source containing licensed material, other than hydrogen-3, with a
half-1ife greater than 30 days and in any form other than gas shall be tested
for leakage and/or contamination at intervals not to exceed 6 months except
that each source designated for the purpose of emitting alpha particles shall
be tested at intervals not to exceed 3 months.

The test shall be capable of detecting the presence of 0.005 microcurie of
radioactive material on the test sample. The test sample shall be taken from
the sealed source or from the surfaces of the device in what the sealed source
is permanently or semi-permanently mounted or stored on which one might expect
contamination to accumulate. Records o leak test results shall be kept in
units of microcuries and maintained for inspection by the Commission. Records
may be disposed of following Commission inspection.

//:%’ gie.
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12. (Continued)

- E. If the test required by Subsection A. or C. of this condition reveals the
presence of 0.005 microcurie or more of removable contamination, the licensee
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
regulations. A report shall be filed within 5 days of the date the leak test
result is known with the U,.S\gg‘:lgz}tkegmgtory Commission, Region III, 801
Warrenville Road, Lisle, WiIHhdis 60532-4351/ ATIN: Chief, Nuclear Materials
Safety Branch, descrt‘bﬁog the equipment involvedrythe test results, and the
corrective action ™, ”~

\\'. S ™
13. The licensee may transport licensed material in accordance ' with the provisions of
10 CFR Part 71, "Pagkaging anq Transportation of Radicactive“Material.”
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14. Inventory Requirements: 5 5 TN i
e HX )N - - v

A.  An inventory-system will begestab) :i2d thatzaccounts for the receipt,
movement, transfer and dispdsal_of.all: radioactive material possessed under
this license. Records of:- inventories will“.be maintained for 10 years from the
date of eachfinventory. - Faa L | T T EEE SN .

~
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B. A complete examination.of rego?r;]gj_s::ﬂ'l be.completed every six months to confirm
the location of all raﬂaiwm#arhhand{eﬁ‘sure thats possession is within

4 the Timits specified in this license. . Oy

‘. ,J ~l ‘_1,. v'.‘ “. .‘w.;’:

C. A physical inventory.,of all radioactive material possessed under this license
will be conducted on,or before June 1, 1993, Thereafter, a physical inventory
of all radioactive material, possessed under. this license will be completed
within 60 months of the prqvioﬁ,p%sicﬁ inventory.

The Ticensee’s field service audits (as déscribed in the ATC Medical Group
Management Plan, revised April 1, 1989, and submitted with letter dated April 17,

1989) shall be perforuwed unannounced by the Radiation Protection Officer (i.e.,
Radiation Safety Officer).

T rat av ver veUTe\ Ya el /aY Tt Tav-Tet Vel Ty

V0L S8 2%, A8 18 18 APL \BL AW

The licensee shall follow the recommend survey frequenciz: outlined in Regulatory
Guide £.21, Revision 1, October 1979, in work are>. where radioactive materials are

;
handled or used. g
The licensee shall maintain records of in7ormation important to safe and effective ;
decommissioning at 1020 London Road <ieveland, Ohio per the provisions of P
10 CFR 30.35{g) until this lice~ie is terminated by the Commission. '
v;,‘
(0
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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,
1993.

19.

The licensee shall make no change in the emergercy plan submitted pursuant

to 10 CFR [30.32(1), 40.31(j), 70.22(i)] that would decrease the effectiveness of
the plan without prior Commission approval. The licensee may make changes to its
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
made to the plan without prior approval for a period of three years from the date of
the changes and shall furnish thepcufberMedjcQ1; Academic, and Commercial Use
Safety Branch, Division of Industfial and MedicaluNuciear Safety, NMSS, U.S. Nuclear

Regul
speci

atory Commission, Washington, DC 20555, and the.a propriate NRC Regional Office
fied in Appendix D, of~10 CFR 2C, a report, within’ sfx months after the change

is made, containing m;ggscription of each change.

The 1

- P
icensee is authorized to begin the following activities no sooner than

March 17, 1995, and,must complete them by the dateyépecified~in each item in
accordance with letters dated January 27, February.2;? 10, and-14, and March 1, 3, 8,

and 1
deali

0, 1995, wherein the licensce proposed and clarified its*plans for: (1)
ng with the accumulation of .ground water intand?around its_facility basement;

(2) immobilizing .and/or remediating contaminationsthat has collected in below ground
sewer piping and manholes; and (3) processing future ground water that builds up

aroun
take.

A.

d the facility. These plans address: the following actions the licensee will
YOy i ctiaagadiln . B =
{ e B R &7 ~
Process water that is-currently stored outside¥its facility in above-ground
tanks. ’ , .
s T D e AN

i. Tanked water will be processed in-situ using a_submersible water treatment
system that includes filtration and ion-exchange demineralization as
described in letters dated March 1, 3, 8, and 10, 1995.

“T wis - P

ii. Water will be treated until it™contains no detectable non-soluble
cobalt-60 and less than 1000 pCi/1 of soluble cobalt-60 as determined by a
contract analytical laboratary. The licensee may continue to pump treated
water to the collapsible storage containers prior to receiving results of
solubility tests from the contract laboratory. The treated water will
subsequently be pumped to 25,000 gallon storage containers located in the
facility warehouse, as described in letters dated March 3, 8 and 10, 1995.

Simultaneously pump and process witer currently residing in the sewer manhole

and lateral, building sump pit ana basement. This project shall be completed
by June 30, 1995.

i. Pumping will be sequenced a: described in letter dated March 1, 1995, to
ensure a positive hydrostatic pressure is maintained from outside to

inside the facility’s basement.
COPY
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a0 Ta Fer e Ve Teh Tt ek e Aeret

19. (Continued)

ii. Water in the sewer manhole, lateral, building sump pit, and basement will
be pumped to a radiologically controlled area of the facility and
processed using a skid mounted, multi-stage filtration and ion-exchange

o T T YR Y T et

_ system as described in letters dated March 1, 3, 8 and 10, 1995. S$pill

e procedure~ and radiological coptrols will be implemented as described in
. letter dated February,lA”‘IPQS; apd(éttachment 2 to letter dated March 1,
‘ 1995. N bk ¥ |

. v .

» iii. Water removed from the sewer manhole, lateral,/building sump pit, and

basement will 'be treated to contain no detectable non-soluble cobalt-60
and less than 1000 pCi/1 soluble cobalt-60 as determined by a contract

. analytical laboratory. The licensee may continue-‘to pump treated water to
I the collapsible storage containers priorgto-receiving results of
solubility tests from the contract laboratory. The treated water will
subsequently be pumped(to 25,000 gallonistorage containers located in the
facility warehouse, as,described in letters dated March 3, 8, and 10,
1995. | - . - AAN, b, s g B =

TP BB a8y 182 191 1By 1B 8. AL AL ABL 8L (i vBg 1B 20 302 AL A8 18 VB RIS

KygX

-

C. Water sampling:and analytical protocols will be as described in letter dated
February 2, 1995, aszqﬂarifiédgﬁpg]e@tqgsédated@gebruary;}4, and March 3, 1995.
Solubility offcobalt-60iin sampy s;‘c.pnt;\ipgng gtectable_activity will be

: demonstrated 1haaccordihceqﬂtﬂhﬁithVéfé ence.n Supplement 2 to letter dated

e March 3, 1995. “All solid radwaste-generated:from the water processing

o activities, including filter and/demineralizér resinwwastes, will be collected

- and stored at the London Road facility pending its{ultimate disposal as

» radioactive waste. /) o)

%

v.dl
D. [Excavate areas around the*ﬁacﬁhltngg a#}owi‘(i) access to the radioactively
contaminated four-inch waste discharge Tine; and (ii) the radiological

evaluation of the facility’s underdrain system and surrounding soils. This
project shall be completed by July 7, 1995.

X YAy Yar YerTE Tav A\ fat Tev %
UL STUN UV USDRURUR S

i
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i. [Excavate the soil in the vicinity of the building’s fcur-inch waste
discharge 1ine and underdrains and disconnect these drains as described in
lTetter dated March 1, 1995. Evaluate the radiological contamination status
of the underdrain system and remediate or replace the system. Reconnect
the underdrain system to the building sump pit and pump, test and process
the underdrain system waters as described in letter dated March 1, 1995.

i The testing and processing of water pumped from the underdrain system will

|
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continue until sampling of the water consistently reveals no detectable
non-soluble cobalt-60 and less than 200 pCi/1 soluble cobalt-60.
. 1i. Evaluate the radiological status of the soil in the vicinity of the

, underdrain system and building sump pit as described in the letter dated
i March 1, 1995.
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MATERIALS LICENSE 34-19089-01
SUPPLEMENTARY SHEET Docket or Reference number

030-16055/04C-08764 /030-17154

Amendment No. 38

19.

20.

21.

d 22.

(Continued)

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 1ine and the manhole_and lateral up to the sewer interceptor as
described in “Issue 4" of Tletter :'da{:d AJanuary 27 and letter dated March

1, 1995. The grouting W11 render eCekisting sewer discharge piping

system inoperablé,and immobilize (fix) the.radioactive contamination that
resides in thg:;y‘tem. e

ii. Develop and“implement a sub-surface radiological”monitoring program to
assess contamination migration as described in ‘letter daled February 10,
1995. Tbg.programgmust be submitted in writing and-approved by the NRC.

F.  Remediate the“London Road sinterceptor in thesvicinity of-the abandoned lateral,
as describedzin letter dated January 27, 1995: - The remediation activities will
be coordinated with the Northeast Ohio\Regional Sewer District. This project
shall begin‘no later than July 8, 1995. .- -

DR TN ¥

d‘J S . "—4,‘:' 3 ¥y - u

G. i. The licensee shlLﬂ:notifx;;heiﬂk;d&}gion I11.office*no later than July 14,
1995, regarding-the.status of itheicompletion of Licénse Condition
Numbers 18,8., 19.0safdcl9.E4% -5A4T . o fim

ii. The licenséélshall notify the INRC.Region/I11 qfﬁ(gé no later than July 14,
1995, to confirm initiation of. the remediation project described in
License Condifioqyﬂumber 19.F., and pruvide~an estimated completion date.

The licensee is authorized to gﬂ&tﬁi?":ﬂ’“ nhofe and lateral and re-connect this
to the existing under drain system”\Th pu;ggse of the new manhole is strictly to
act as a means of collecting water from the under drain system which will be pumped
to storage containers and subsequent analysis for cobalt-60 concentration.

The licensee is authorized to install and operate the water evaporation equipment
described in letters dated March 22, 1995, June 8, 1995 and June 29, 1995,

Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below.

The Nuclear Regulatory Comnission’s regulations shall govern unless the statements,
representations and procedures in the licencee’s application and correspondence are
more restrictive than the regulations.

A.  Application dated November 12, 1984;

B. Letters dated November 12, 1984 (excluding Item 4), February 12, 1985, June 7,

1985 (excluding lette, Item 4), September 6, 1985 (exciuding change to Page 29
of 15P-1 manual);

]
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Amendment No. 38
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Letters dated May 29, 1986 (Response to Enclosure A, Significant Licensing
Deficiencies of NRC letter dated March 7, 1986);

Letter dated July 23, 1986 (Response to Enclosure B, ition

Additional Licensing
ewal Applications of NRC letter dated March 7, 1986) excluding
approval of the licensee’s in-house training program;

" e i
Letters dated August 22, 1986; October“iG? 1986, November 13, 1986, November
14, 1986 and December 4, 1986 (with Revised ISP-1"Manual, Appendices A and B
attached), May 7, 1987, August 3, 1987, December 311987, January 15, 1988

(Item V only), August 15, 1988 (with attached course<manual), September 29,
1988 (with attachments) and November 21, 1988; and

Letters dated March 23, 1989 (except Section 3.4 *Hot Cell Entry and Action
Levels™), April 7, 1989, August 25, 1989 (except Item B(4)), July 23, 1990
(except Sections 3.0 and 5.0 of ISP-14 procedure), March 1, 1991 (with
attachments), March 27, 199] (with attachments), May 9, 1991, May 14, 1991,
February 27, 1992, February 28, 1992, March 2, 1992, and March 5, 1992.

Letters dated April 16, 1992 (with enclosures), June 15, 1992 (with
attachments), August 10, 1992, Septembé;fls. 1992,. December 29, 1992
(with erclosures), January 20, 1993, MQ;Ch_30. 1993, March 31, 1994 (with
enclosure), April 11, 1994, and Septemberi2], -1994.

Letters with attachments datad January 27,1995, February 2, 10, and 14, 1995,

and March 1, 3, 8, and 10, 1995.

RY

o)
Notwithstanding any reference to the specific activities in the above listed
letters, the following activities are na{ addressed by this license.

i. The discharge of treated water to the sanitary sewer system.
ii. [Installation of a composite sampler and flow gage.

iii. Conventional disposal of excavated soils exhibiting cobalt-60
concentrations greater than 8 pCi/g.

Letters dated May 3, 1995, May 17, 1995, June 6, 1995, June 13, 1995 and

June 14, 1995 (received June 21, 1995) March 22, 1995 (Item 1 related to water

evaporation use and associated attachments), June 8, 1995, June 14, 1995
(received June 19, 1995), and June 29, 1995.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
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mw Medical Systems, INC. /=
Cleveland, Ohio 44110

216-692-3270

July 19, 1995

Mr. James Caldwel

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

1dear Mr. Caldwell:

T'he purpose of this letter is to summarize the information relayed 1o you in the July 18, 1995 eiephone
conversation between the USNRC and representatives of Advanced Medical Systems, Inc. (AMS). In that
conversation, and in reference to Item D of Amendment 38 to our materials license, we informed the USNRC
Gt we: suceessfully remediated the four-ineh discharge line und the foundation druinage 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
[oundation drainsge systcm has been installed.

In the prucess of completing this task, we discovered that the building drainage paths were not as depicted in
ke 1950-vintuge drawings availuble (0 us. We expected the foundation druins o connect W the four-inch line
in a wyc conncction at the cast side of the building. Ilowever, 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 where 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 W determine where the
connection exists. This effort revealed that the four-inch discharge line, which the drawings depict as coming
10 a stop well before reaching the back wall of the building, continucs out the west side of the building to a tec
connection with the foundation drainage system. Elevated contamination was identified in this portion of the
four-inch line and in the foundation drains in the immediate vicinity. However, negligible conlamination was
found in the shale layer underneath the drains.

The foundation drains ran another 13 feet north pas the tee cornection, 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
this arca arc contaminated. Llowever, the shale layer in this vicinity was free of contamination.

Allempts o remove (e contaminated dodns st the back of the building were halted when excavation approsched
the Source Garden and when the west building wall was reached. Because of the existence of 20,000 curies
of “Co in the Sonrce Garden, exposure 1ates 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
hand-excavation of the drainage system under the building is possible, the risk of cave-ins is &lso of great

sy Q\?'»,
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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 soil. 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 contamination. A groul material called “AV-118 Duriflex” will be used for this purpose. The
specifications for AV-118 Duriflex are included as Atachment 2

The foundation drain that remains in the vicinity of the Source Garden will also be grouted in with AV-118
Duriflcx as shown in Attachment 1 and Attachment 3. The cxcavation under the high-level waste storagc arca
will be filied with Mearl Geocell. The specifications for Mearl Geocel are included as Anachment 4. New
foundation drains will be laid outside of the abandoned systems and the cemented in area. These will connect
to the new system that is alrcady in place on the south wall (scc Attachments 1 and 3). A slurry wall will be
instalied between the abandoned system and the new system.  After back-filling is complete, the ground surface
between the building and the new drainage system will be sloped trom the building toward the new system and
covered with an impermeable liner to minimize the potential for water infiltration into the abandoned area.

The new drairage system will then be cennected (o the new manhole (hat has been installed at the front of the
building. Approximatcly 10,000 gallons of clcan water will be used to flush this system to cnsure complcte
isolation of the new system from the residual contamination. After the tlush, 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
separaie cover. Until NEORSD approval to re-connect the building to the London Road interceptor is given,
water that meets the release criteria will be discharged through an alternate (temporary) path.

After all remediation activitics arc complete, AMS will inctitutc a system of long-term surveillance over any
residual radioactive materials that remain outside the building (e. g., in the lateral connection from the front of
the building to the London Road Interceptor and in the abandoned drain lines at the back of the building). As
required in Ytem E.ii of Amendment 38, the surveillunce plan will be submitied o the USNRC {or approval
prior 10 its implementation.

Finally, please recall that on June 21, 1995 AMS was issued Amendment No. 36 1o the referenced license
aumber ¢ permit treatment of contaminated watc: that currently exists in the basement of the London Road
tacility. In ltem 19 of that amendment, AMS was directed to compiete subitems “13" and “E” by July 7, 1995,
and 10 begin item “F” by July 8, 1995. When we informed the USNRC that our ability to meet these deadlines
was beyond our control, we were assured by Mr. John Madera and Mr. Waync Slawinski that tc 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 1o receive the necessary permits and authorizations in time to meet the July 7,
1995 deacline. Therefore, pursuant to the instructions of Mr. Madera and Mr. Slawinski, AMS forwarded
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
forwarded amended milestones to account for the additional excavation tat is required (ses letter dated July 12,
1995).

AMS is still dependent upon the timely approval of the TJSNRC and the NEORSD to complete the remainder
of this project. Therefore, AMS is now submitting the foliowing amended miiestone dates:




item Scheduled Start Scheduled Current Status
Date Completion Date
Treat bascment water May 17, 1995 - Complete
Install new manhole July 3, 1995 -- Complete
Excavate in vicinity of 4" line, disconnect July 3, 1995 July 28, 1995 The eatire foundation
foudation drainage sysiew, and remediale drainage system has
4" line, 15" line and foundation drainage been removed,
system.
Croul in existing lueral counection aud July 3, 1995 August 11, 1995™ Awaziling NEORSD
existing manhole authorization to brace
compression plug

Re-connect foundation drainage system to July 3, 1995 August 11, 1995 Pending
new manhole
Remediate ®Co activity *hat exists at the July 8, 1995* Revised start date Awaiting NEORSD
outfall of the axisting lateral system in the is August 11, authorization to access
NEORSD 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 & variety of external factors. In the event that additional

changes are necessary, T will immediately communicate the revised dates to the TISNRC, along with the reason
for the change.

AMS is looking forward to the USNRC's timely review of our plans for the final stages of this project. Work
at the site is proceeding in advance of receiving you ' comments. If you need additional information or if I can

answer any questions, please call me at (212) 692-3270.
1
Sincerely,
- 45 : M 250 25

Robert Meschter, RSO

ccC:

D. Cesar <y
D. A. Miller, Esq., Stavole & Miller

OY\& ?«3 %3«»'\"5 Qp\ Y M&LTQJK




Inmégratad Enviranmental Management, inc

LE M, Inc Paget ofs Fax' (301) 7620638 Wednesday, Juty 19,1996 31137 PM

ATTACHMENT 1 - SKETCH OF CURRENT STATUS OF SITE
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ATTACHMENT 2 - SPECIFICATIONS FOR AV-118 DURIFLEX

Fax (301) 162 0636 Wedmadey, July 19, 1996 312 10 Py



X‘Q".,
{

¢ 8

FE g

2" e

S hE

-
e

o

L
2.
z

: )

BN

RS

: i
(ﬂUﬂWIU\
11%

L

A
!

M.m
(o
Slx
<o
I/ =
=6
LA
<
O
-
- o
O
w
-

Chemical Grout




VML Y4D s - -

618 P@3 & JW 19 '95 16:26

%

BAREY

AV-118 DURIFLEX
Acrylic Resin Chemical Grout

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

( 1. INTRODUCTION & ADDITIVES FOR SPECIAL GROUTS
7. PRESENTATION B-1 Increasing the Viscosty
€-2 Increasing the Densily
21 AV-118 DURIFLEX 6-2 Use of Dyes
2-2 AV-103 Sodium Persutiate (intiator) (PNa)
2-3 AV-101 Catalys! T4 (activator) 7 - PREPARATION OF GROUT SOLUTIONS
2-4 Potassium Ferricyanide (inhibltor) (KFe)

| 7-1 Field Application
3- PACKAGING L& 8TORAGE 7.2 Methods of Preparalion

7+3 Preparing the Primary Solutions
3-1 AV-118 DURIFLEX

3-2 AV-10% Sodium Persuliale (inttlalor) (PNa) 2. PRECAUTIONS FOR USE

3-8 AV-101 Catalyst T+

3.4 Storage 8-1 Handling of DURIFLEX

3-8 Mixing and Handling Equipment 8-2 Hanglling of the Catalyets
8-3 Handling of Grout Solutions

4. FORMULATION OF GROUT SOLUTIONS 8.4 Protective Equipment

8.6 Toxichy

41 Genera! Grovt Formulation

4-2 Groyt Formulation Examples: Common Mixes CHEMICAL RESISTANCE OF GELS

4.3 Viseoeity Control

d-4 Gel Time Variables

4.5 Very Short Gel Times GEL TIME versus TEMPERATURE

$ . IGEL PROPERTIES
LONG GEL TIME versus TEMPERATURE
5-1 Appearance
5 2 Soludlity
5.3 Swelling and Shnnkege
|5-4 Corrosiveness
5.5 Permanence - Stablitty
15-8 Gel Strength Properties - Compressive Strength

b-L —




1+ INTRODUCTION
¥

© AV-118 DURIFLEX is & water solution of acryiic resins.
+ After admixture of catalysts, a cohesive-gells formed. The
* set fime of this gel may be closely-contrclied from a few
om.hmralhwnwhﬂow\gwﬂu.

Because the behavior of the matedals can be cbu\y
mwmmwmaw.mpomons. AV.
118 DUHIFLEXChmicalequornmmln
| sewer pipe joints and manholes. It 8180 performs equally
well whon used lo control water seepage in sofl and rock or
cracks and joints In subgrade concrete structures.

The AV-118 DURIFLEX grout solution has approximately

the same viscosity as water{1 or 2 centipoises). Pumped
 Into the oracks of rocks or voids of soils, i produces, after
| & controlied seiting time, an elastic and cohesive gel which
siops flowing water,

AV-118 DURIFLEX gel swells in the presence of water,
allowing a long-lasting watertightening etfect.
2- PRESENTATION

The AV-118 DURIFLEX grouting solution is compased of;

1. AV-118 DURIFLEX

2. Gel initiator - AV-103 Sodium Persuliate

3. Gel activator - AV-101 Catalyst T+

4. Gel inhibitor - Potassium Ferricyanide (KFe)

2.1 AV-118 DURIFLEX (Liquid Form)
Appearance: slightly syrupy clear aqueous selution

Freezing point: .. ... .. -8°C (17.6°F)
Density: ...........ccccocvinnnn.. 1,08 glom?® @t 20°C (68°F)
VISCOSRY: ....vevevvarrsan i, 4 centipolises at 20°C (66°F)

2.2 AV-103 Sodium Persulfate (inttiator) (PNa)
White granular oxidizing agent, highly soluble in water.
2.3 AV-101 Catalyst T+ (activator)

Appearance: ..................... vVIScous liquid
Density: .......... ..o i 1,12 glom? at 20°C (68°F)
Solublity: .......................cO te In water
Flash point: ...................... 140°C (284°F)
Meking point: .................... -5°C (23°F)
.Bomm POINL: ........ovnrrinnrs 188°C (388.4°F)
2.4 Potasslum Ferricyanide {inhibor) (KFea)
Appearance: ..................... reddish granular material
Solubllity: ..o 33 12 1. ozs. water at 40°C
‘ {104*F)

3. PACKAGING - STORAGE

2.1 AV-118 DURIFLEX

Sold and shipped in 132-pound plastic baels.

3.2 AV-103 Sodium Persufiate (inttiator) (PNa)

Sold and shipped in 50-pound pail and/or 223-pound drurm
3.3 AV-101 Catalyst T+

619 PBL___ JW 19 '9S 16:29

3.4 Storage

The sheff life of AV-118 DURIFLEX will be 6 months at
least, if stored out of sunlight at temperatures from 5°C 1o
30°C (41°F 1o B&°F).

AV-118 DURIFLEX will retain its properties if dry stored al
temperatures below 30°C (86°F). AV-103 Sodium Persuliate
must be kept dry (out of high humidity) and stored as 2

ive material. AV-101 Catalyst T+ may be stored in
the original unopened container for at least one year.

3.5 Mixing and handling equipment

Stainless steel, glass and plastic are satisfactory materials
for wetted surfaces in contact with the grout solutions.
Other materials should not be used. Aluminum, copper,
brass and iron will promote polymerization of AV-118
DURIFLEX. Therelore, stirrers, pumps, pipes, tanks, and
valves made of these materials should be avoided.

4 - FORMULATION OF GROUT SOLUTIONS

4.1 General grout formulation

Gm&%wluuons are ordinarily prepared by mixing AV-
118 DURIFLEX with 1 10 3 parts of water by volume.

Higher concentrations of AV-118 DURIFLEX are recom-
mended when the grout solution might besome diluted by
running water before gelation or when maximum strength
and pennanence of the treatmen is required.

Generally, the two primary solutions are prepared sepa-
rately before the final AV- 118 DURIFLEX grouting solution
is created through blending of allthe separate components.

« Solution 1;
- AV-118 DURIFLEX
- @ par of the dilution water
- AV.101 CAT-T+

= Solution 2:
- the other part of the dilution water
- AV-103 Sodium Persuliate

The two primary solutions may be stored in the proper type
of tank for 2 or 3 days as lonqastheyarekaptcoolanq out
of sunlight. The grouting solution is prepared by mixing
together Soiution 1 and Solution 2.

4.2 Grout formulation examples: Common mixes
Usual Formutations

Dilution by 3 volumes of water

-T 2 Solution 2
(1] Solution 1 i E [ So
a‘:::'FLE" :: ::"" i Water :30 gals.
¥ ’ - N 8¢ bs.
CAT-Te 54 bs. | e 3
Viscosity: 1 cenlipoise PNa Sodium Parsullate
AV-103
[GST  Grouting Solutien |
r Solution 1 :30 gals
Sotution 2 130 gals
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AV-118 DURIFLEX

' MIXING INSTRUCTIONS

CAT.T+ (TEA)
AV-101

| SODIUM
FERSULFAYE
(SP) AV-103

Most manutacturers of equipment used for

Technical Information

©n two thirty (30) gallon chemica! tanks.

TANK A

15 pals, AV-118
15 gals. WATER

1% « 2% Cat-Te
{(0.5-1 gal.)

by weight
(Do not exceed 2%
or 1.3 gal Cat-T+)

There are many catalysts and mixtures of cata
normal use, however, the ceta

{Sodium Persulfate).

1. Cat-T+ is a heavy syrup-fike fi
activator in the polymerization re

2 Catl-T+is added 1o the tank containin

element,

TANK B

30 gals. WATER

1% - 3% SP
(5-15 Ibs.)
by weight

(Do not exceed 3%
or 15 bs,)

placing AV-1 18 Chemical Grout have standardized

= 60 Gals. of

AV-118 Grout

Total Weight
500 Ibs.

lysts which may be used to gel AV-118, For
lyst system ts composed of Cat-T+ (Triethanolamine) and SP

quid. it Is the chemical which is most commoniy used as the
action of the chemical grout

g the AV-118 chemical grout solution and is a catatyst

3. Cat-T+is inoompatible with oxidizing compounds, such as SP, and should be stored in 2
tightly closed container in an area isolated from other chemicals.

4. AV-101 Cat-T+ is blended with eth

70°F o O°F.

ylene glycol to reduce its freezing temperature from

1. 8P (AV-103) is a white granular material normally supplied In 225-ib. fiber drums or 50-
Ib. plastic palls. it is @ very strong oxidizing agent. Exposure to moisture will reduce the effec-
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 second chemicaltank, pumped through its own hose, and mixed with the AV-118/
Cat-T+ solution in the mixing chamber of the sealing packer
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WARRANTY STATEMENT

The data, information and stetements contained herein are believed to be reliable, Lut are not oconstrued as & warranty or
representation for which AVANT! INTERNATIONAL assumes any legal responsibility. Since field conditions vary wid

users must undenake sufficient verification and testing to determine 1 suitablity of any product or process mentioned in
this or any other written material from AVANTI 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
recommendation fo practice any patented invention without g license.

Copyright @ 1891 by AVANTI INTERNATIONAL. Al rights reserved. Printed in the United States of America. Except as
permitted under th2 United States Copyright Act of 1676, no par of this publication may be reproduced or distributed in any

form o by any means, or stored in a data base or retrieval system, without prior explicit written permission from AVANT!
INTERNATIONAL
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7.3 How to prepare the primary solutions AV-118 DURIFLEX when properly catalyzed, produces a

+ Solytion 1: ¢l which is essentially nontoxie
« dilution water in & plastic or steinless steel tank, Add a 4 Offcial Journal of the EEC (Buropean) 1011579 P 256720 .

sultable quantity of AV-101 Catalyst T+ (activator) and, toxic D8O Y 28 mg/ig
if necessary, KFe (inhibitor for mﬂmﬂ) and mix Yo LD so - 25 200 mg/kg
mhg.omhmly for mixing be- Hosmivt Logo~ B0 2000 mgug
cause the material mixes easily with water.) b USA

. ' LO 80~ 5. GO
Solution 8: - 5 0 500 mys
msmwmormwmwwm.«mme Very sighty toxic L0850~ 500- 8000 mgikg
AV-103 'r:m (Inktiator) in th':;gur p.:d o';r the solution ¢l Bwigs
water. This solution may g e stor some days tonchy . mg/kg
gmpmbbm;::wnbuwmw':venr. ﬁé:""’ ;t‘g:.?. :’ ,:...,m,

reason, e me of JL050 - 50- 00

maintenance. dasnbons b o Ciass of WM €080 - 500- 5000 mwn

Theg ing solution is obtained by the two primary

wﬂlm" ﬂh.r.'rh&iﬂhcﬂlnlm of the time for 'Lowmumm'm-w.mmemm.ww

the mhﬁrmacuon. Mg of productkg of animal

8 - PRECAUTIONS FOR USE CL 80/24H: inNibiting concentration for 6% of the Daphinec put in

@xpefiment during 24 hours. (From AFNOR Norm 903801,
Gmuting with AV-118 _DUMFLEX solutions id be nnﬂdbﬂwwocmdwﬂma)
periormed only by specialists with the proper training and CL S0/R4H: AV.118 DURIFLEX - 0.19%

equipment
o H, nling of AV-118 DURIFLEX CHEMICAL RESISTANCE OF GELS

Prevent contact of the product with skin. Spilis on the skin DUAFLEX
“Sayld be washed immediately with water. Additional infor-
( on Is located on the label and the Material Safety Data WATER 8000
- o SEA WATER GOO0
¥ Empty drums should not be re-used for any purpose and
should be buried when empty ir, an appronvzd landfili ReC1 SATURATED wATER 2000
8.2 Handling of the catalysts : 910 290.0t 2% oot goce
AV-101 Catalyst T+ is not partioularly dangerous but must Ll T £000
not be ingested, SOAP 5% sol. GOQD
AV-108 PNa is a strong oxidizing agent and should be | HOL2% o, 2008
handied by operalors wearing protective equipment.
KFoanmuhmdingprmmm and should ... R
not be ingested. | ACETIC ACID 2% sat. 8000 |
Catalysts must not be added directly 16 the non-giluted mAOH 1% ot L2
toubg. o’lo A')/’-; :0 DURI;LEK Catal also should KOM 19 woi. [etove o)
never be a © come directly tog outside of the
grout mix, especially in thelr non-diluted forms. o iNen Go00
§.3 Handling of AV-118 DURIFLEX grout sofutions ETHVLENE aLvood 1oo% POOR
|
Prevent the contact of the grouting solutions with skin or WOPRORANOL 100w Poon
cbthht'\g Should such gontact ocour, the skin should be METHYL BTHL CETONE 100% POOR
was | with water and clothing changed, e
8.4 Profective equipment IETTANS o
' ; TOLUENE 100% GO0
Operatars preparing and injecting AV-118 DURIFLEX go-
Py :h;‘u‘id wear w;temmo! trousers and coats, protec- PETROL 100% Qoo
ye plasses, an boots and gloves. Running G000
- !o'r washing should be available atgtl:: sites where . Lo .
4V-118 DURIFLEX grout solution is prepared and injectad. TRICHLOAE THYLENE 100% GO00
8.5 Toxicity ' TRICHLORE THANE (BALTANE) 1r0% 0000
The shgio dose oral LD50* of AV.-118 DURIFLEX for rats * Gol contiaously Immorsed in the e niog! SMtlon not over one you!

s beer shown by unpublished internal stud'es 10 ba " Chamicel resiafance b botar whh o buwe. —



conditions of high humidity or reimmersed in water, but the
fractures formed during drying will not heal,

'~ dry"souis or sbove the fr st line, the addition of AV.105
iysene Glycol to AV-11 5 chemical grout In lieu of water
elther tank (or both) wilt help in retarding dehydration,

The maximum amou . of AV-105 Ethylene Glycolto add is

4 galions, or 8.8% ¢ | the total mixed volume (80 gals ), Use

only Ethylene Gly ol supplied in plastic or plastic lined

metal pails. Contac: with fsrrous metal may cause undesir-
able catalization of chemical grout in the grout side tank or
in the grout hose.

54 Corrosiveness

Because ofthe oxidizing property of the Sodium Persulfate
catalyst, grouting solutions are corrosive 1o steel The long
term affect of the gel on mild steel plate is nearly the same
as that of water

Corrosiveness ¢an be controlled if necessary by adding 5%
ol a 50/60 mixture of Sodium Phasphate di and tribasic into
(he grout. it this is done, the balance of catalysts in the mix
solutions must be readjusted because the phosphate re-
tards the set time.

5.5 Permanence - stabllity

AV-118 DURIFLEX gel ig resistant to attacks by tungi,
zlkali, diluted acids. salts end gases which are normally
present in soils, rock or concrete structures.

5.6 Compressive strength (on Fontainebleau Sand)
118 DURIFLEX with 3 parts water - 130 psi (0.7 PMa)

PROPERTIES OF THE GEL
AV-118 DURIFLEX
Ceoncentration | Concentration
Properties 25175 50/50
Appesrance Trarsparent Trarsparent
Congistency Sticky-Firm Firn
Solubliiry Insolusble in water, ditvents,
hydrocarons
Adherence Very good Quite good
Swalling in + e
walgr
Dessicaton in Risks of fissuration-ghrinkage
the aur {
{ Cycle swelfing Roversible Fieversiie
desvicaton

« | About BO% of swelling

6 - ADDITIVES FOR SPECIAL GROUTS

6.1 increasing the viscosity

Due to fts excellent low viseesity (bractically the same as
water), AV-118 DURIFLEX grouting solution can penerally
be pumped into any soil or rock formations through which
walar will flow

€19 PE3 JU 19 "985 16:31

6.2 Increased density

If required, the density of AV-118 DURIFLEX can be
increased by the addition of diatoraceous earth in quanti-
ties of approximately 5% of the waight of the tota! mixed
batch weights. Not only will the density be increased, but
the compressive strength of the grout (into sueh gpplice-
tions as crushed stone bedding) will be increased as well

AV.257 lcoset may be added to the AV-1 18 DURIFLEX
Chemica! Grout tank in lieu of water. The minimum amount
of lcoset to add to the grout side tank is 5% of the totgl mix
volume (60 gals ) or 3 galions. Additional quantities of
Icoset may be added only if the valving mechanism on the
inflatable packers will tolerate #t. Never add AV.257 lcoset
to the Sodium Persulfate tank.

6.3 Dye in the grout solution

Totrace the path of an injected solution, it may be usehul to
color it. The recornmended dye fo. this purpose is TADCO
Tracer Water Soluble Dyes al a concentration of 2 (0702)
10109 (35 02.) per 26 gals of sciution. This solution can
be stored only one day and must remain completety out of
sunlight

7 - PREPARATION OF GROUT SOLUTIONS

7.1 Fleld application

Waler control with AV-118 DURIFLEX is initially accom-
plished through the compilete filling of the pathway followed
by the flowing water it is also partly the resutt of the swelling
of the ultimate gel in contact with water over a period of
time.

Forthis reason, gels are not recommended for treatment of
very dry grout zones or well-drained soil and rock forma-
tions. They are, however, quite good in treating zones in a
wet environment or partly immersed structures such as
dams, tunnels and shatts.

7.2 Method of preparation
Continuous (or twin-stream) method

A two-component posttive -displacement pump should be
used. The first pump feeds 2 defined quantity of Solution 1
in proportion to the fiow of the Solution 2 being fed by the
otherpump. The two component streams ofthe product are
mixed%uoaomcf under pressure as they aie injected inlo the
ground or the structure.

VARIABLE YOLUME Pune INJECTION PRE
o

5

Solution !

By changingthe flow rate of the Solution 2 batch feeding the
Sodium%ersuhm solution. it is possible to vary the setting
time over a wide range without changing the AV.118
DURIFLEX concentration of the grouting sclution

in these conditions the grout does not polymerize in the

lalliaslial



Diiution by 1 volume of waler,

[T, Solution 1 2 | Sohdlion 2
{ DURIFLEX  :30 gals, Water :30 gals.
[ AT.Te 51 Ibs. PNa  :5: s
viscosity: | centipoise
GS|  Grouting Bolution
Solution 1 ‘30 gals.
Solution 2 30 pais,
Total Gs ‘60 gals,

4.3 Viscasity control

The DURIFLEX grout is characterized by is low viscositigs
(110 2 centipoiges) which remain constant yntll tion
oocurs.Bmuuofmlspropany. AV-118 DUR| grout
can be irjected up to gelation in fine cracks or honey-
combed concrete.

4.4 Gel time variables

The gel time is the period between the mix
primaty solutions together and gelation of the final solution.
When|gelation oceurs, the viscosity of the grout instantly
increages to yield a cohesive, transparent pel.

Geltime ofthe Av-118 DURIFLEX grout can be controlied
byc ng the catalyst ratios. The wo catalysts AV-102
PM=and AV-101 Catalyst T+ &re the additives which exert
Y nary influence on ge!time. |f long gel time is needed
- dislly when werking with hb}gh temperatures) suffi.
cient Poiassium Ferrioyanide inhi ormust also be edded

Tha gel time of AV.118 DURIFLEX grout can also be
significantly influenced by the grout temperature, the pH of
the grout solution, and the amount of oxygen dissolved in
he grout solution.

Gel time can also be influenced by contact with particular -

als, by exposure to vhraviole: rays from sunlight, or by
he presence of vertain minera! salts in the water used to
ake the grout solution,

emmomtybaclosety estimated from geltime cutves and
Ables, but final geltime which will be oblained from agiven

ix should be determined in the field. Tests of gel time
nder actual ske conditions Using the actua! water which
il be mixed with the Qrout are recommended

A-1 Influence of temperature

e/ lime for any given catalyst ratio will increase if the
Mperature of the grout selution decreases, and will
perease if the tsmperature of the sokstion increases. As a
gh rule of thumb, the el time is reduced by half if the
perature of the orout solution rises 10*F. This relation-
ip is ehown graphically by the charig of gel time vergus
mperature found at ihe end of this booklet.

luence of pH

Quieral, as the pH of the grout solution drops, the pel
e will become longer. ’

wever, witlimost water supplies, the grout pH is bufferaa
ween g and 9 when using 0.210 1% AV.101 Catalyst T4

¥ W 1ot 39
v ol‘,- r‘ﬂdm\:’}'ﬁ; ’ ' "'J‘" b

concentrations, As a practical matter, only ths use of highly
alkaline or acidic water wili serlously ini*Jence the geltime.
Under such conditions, the grout plant operator will find that
gel time becomes erratie, then loag and indefinite.

4.4-3 Presence of entrained oxygen in the sotution

Oxmn\mohisamuhouhddiuolvedmﬁ the .
ous mixing of the sokstions will increase the grgmm

4.4-4 Contact with particular metalg
Metats such as iron and copper have an accelerating
onthe settime of the AV. 118 DURIFLEX grouting solution.

The use of plastic or stainless steel tanks is recommended
for mixing the grout salutions.

4.4-5 influence of ultraviotet rays

Ultraviolet rays are strong initiators o/ the gelation reaction,
For this reason, the Av.1 18 DURIFLEX solution must be
Kept out of direct sunfight. This would include al! process
equipment such as opendrums, solution mixes, sight g'ass
flow meters and pipes.

4.46 Presence of mineral salts

The presence of soluble salls in the routing solution gan
increase or decregse gel fime (sodium chionide, phos.
phates ., ),

4.5 Very shont gel times

Geltimes of a few seconds up to 1 minute can be obtained
by using high ratios of PNa and AV-101 Catalyst T+,

Example of formulation:

Solution 1 Solution 2
DURIFLEX :30 gals. Water :80 gals.
CAT-T+ 21010 Ibs, PNa 21011 ibs,

- ?rom solution is diluted by running water in the grout
zone the gel time will be retarded, making the set time to
solids formation longer, if this is undesirable, more catalyst
must be added 1o the solution. The set time will be 2 10 4
times longer if the grout is dituted in the grout zone with an
equal volume (100% dilution) of water.

§ - PROPERTIES OF THE GEL
5.1 Appearance
AV-T1IBDURIPLEX ...................o.ooooo firm and sticky
6.2 Solubliity

The gel produced by AV.118 DURIFLEX is not soluble in
water, solvenis or hydrocarbons once it forms.

5.3 Swelling and shrinkage

The gels may swell in water up 1o 200% of their initial
volume i unconfined Swelling pressures are small, how.
éver, and do not exert undue pressure on the structure Into
which they are placed

Invergely, if placed in areas where they may be erposedto
dry conditions for an extended period, the 9els may shrink
due to Jessication They will swel again if returned to
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Treack Minimum »
. Width
ﬂ'miﬁ'mjtp e
20 wi Plastic
Barrier (typical)
Native
Cow pacted
Matarial and
Backfil
Approxanate Limits il 1§
of Excovation )!
w 6
Basem eat Fabric
Approximate Location of ¢ Bockill
Perumeter Drain Containment Wall
SRttt =mld o ||
4* Disieter PVC
Drain Pipe
- 10" (typical) >

CROSS-SECTION OF PROPOSED DRAIN SYSTEM

AMS LONDON ROAD FACILITY
JULY 19, 1995

Approximate Scale: 1"=5' Vertical and 1'=2.5' Horizontal
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| ‘ Appendix L.-.“
THE MEARL CORPORATION b

Pacific_ International Grout Commwla closely *  cooumon with other types of concrete, at constant water/

with The Mearl Cérparation, located ele Purk, New cement ratio the compressive strength of cellular concrety

é:ny. to develop products for geotechaieal spplications. will vary with the cement factor 30 long &g the dengity {s -
or over 40 years, The Mearl Corporation Poam and  held conatent, Therefare, At A given fnal density, the

Lhemucals Livision has been of service to the cellular cone  strangth can ba increased simply Dy increasing the cement

rrete mmw? and i1 recognived by the conctruction (n eontenl gutids (v adding Uus fumu Ic wy given proporgon

dustry woriGwide lor its technical expertise and produrt  of cement, lﬁg-regatc and watwr, the compracoive strength

pecellenee Thivisinn Geneml Managar Harnld 1 nrnaly voring donatly Wl Jolly v Livsasedy widi Qi Aews

heads a stafi %f }';i‘gh}'y &Med prolessionals who are ac- enntent,

ed in esta

tively engag hing Industry standards set by y .

d E 's lead ) Thermal ConducHuity or "k Facter, varie only with den-
G Bbaivysingvg “MCS M a:‘y. Date information which Llustrates the qyumuttﬁvc
Meazl Geocsll relationship i included in this document

Mearl Geocell is o rigid cellular structurs eémposed of ‘NE,:{: ". m’m&' z}?.‘ %E&\:"f’;‘;;rﬁf{cw d: m!_
hydrated portland cement in which alr volds fre wri- sty ERLt o uaed I 500f Codka and Hghe
{:{f,‘i’;m,c;ﬁb:‘:ﬁ oy el homogeneous, Mor  welohy fll, this is about 02 to 0.6%, The higher dengity

' e o gere s b e 48 concreies In the 100 pef ringe have » drying shrinkage of
grogate, The alr content mey be varled to produce den- about 0.06%, agaln g:p byreihdy g Ly o e
:}5‘3 ng {,’ﬁf,,"’,}ﬁ', g:f ¥:?.?mﬁ?: :n?o?\ﬁ: factnr, the Bnaness medulur of the cand, the typo of ax
into the cement slusry by means of & separately generated gregate and the waier/cement rutio.

stable, micobubbled, squeous foam. Simple, caltbrated Modulus of Rlasticity, The modulus of elasticity, Be is the
( Iment combines water, compressed -fr and Mearl's modulus at 05 Fe' that is at one half the compressive
oemn Liquld Concentrate in fxed proportions to pro-  stvength, In Lew of test deta for any given mix it may be
wwve Up £ 0 cfen of preformed foam. ted by means of thé' formuls. (kom ACIA18)
Mearl Geocell Is manufectured at the job site by mixing gcu‘?::’;:: ¢ 0.5 in which w is the oven dry density of

8 portland cement slurry, with or without fine aggregate
such as flyash or sand, with Mewsls pregenerated aque- Thermal Expension, The Uaear coefficient of thermal ex-
0wt foamn. When the cemenl pasie swrowding each sy punsdun I similar to that for steel, between 5 and 7 x 10%,
vaid or cell hardens, the foam is stabilized and cellular 8 that {t may be reinforced in the same menner s con-

concrete s created. ventionel roncrete, using mesh, reinforcng bars or pro-
Ihe hig);&uauty of Mcul’:fu-gex\enud foam enables pristasy exibossed guvanized sied forme,

Mea:l Geocell to Withstand vigerous mixing and pump- Durability. In freeze/thaw stability, cellular conerttes

ing long distances to the point of placement. thow markedly supedor durabllity for either precast or

eastin-plnce wall construction. The low censity material
has Wls0 been tested 4t exemely low temperatures for
Advaiiteges of Muar! Geoce!l include ogenic appliations and will withstand therme) shock

&
Low Cost th hquldp nitrogen. When uged for light residential
*  Places enally by P“mf evanents or sidewalks, celluwlar concrete ot densities of
* Flows s long way — high slump TOO pef have proven far more resistant to the effect of salts
*  Positive Fill than conventional sand and gravel concretes.
’ Iz;ighlmdght ;
’ sulstin : .
* May ?e d’uignuli for almost any com- SPECIFICATIONS: Mearl Geofoam Liquld
TAINVE SLbigll ) Mearl UEOIOMM LIQWS 18 AN agueous concentrate of &
' g“'"""c"‘u"&Y Sufe - Non-Hazardouy curfaog active Pol 5;%@.-,\»-,&“ polyel csndaiaale,
& Non-Folluting specially .‘ormu.htg to yield a tough, stable, voluminous
Rapid Installation

Non-C micobubbled foam. The foam i used for produding cel-
on-

9“ ‘Yc l-l— we rvwwd vansina by Ou\-l \“\N\\ J!uc,tl u)t\l I\“ “'-'
E:t‘g‘m %’emf/g\r'inﬁ“mcc placessent of walable puils, deagily wwitkylisd Josd kel
Arellen! laah abowi b

void Fllaand «imilar ganterhnical applicetinne
Feyunioy sooy vuwnneaquing

No hrmful effect to the Meas] Geofoan Liguid is sus-
Technical data on Mearl Geocell is Included for your tained by exposure t0 tempersture extremes. It 4 com
information. pletely table to repeated Heeze-thaw cycles and i
. readily restored to its criginal fuld copdidon by storing .
Properties of Cellular Concsete for a short period at ambient working temperatures. e

Compressive Strength varies from 20psi to 2,000psi In Measl Geofvam Liquid is compatible with many com- fg

A




