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FaXEN

a "”?(;“l%g‘r‘f . }, " NITED STATES A'rowc ENERGY COMws_s;f\_ _
oo " COMPLIANCE INSPECTION ﬁ'l‘-:i"q‘i'r‘rff
1. Name and address of liceqseé o 2, Date Q léépection e =
g?pgfﬂifsziogezgftﬁfvz o ﬁgié .  Dughiber 24, 1962ff1nitia1

Radioisotope Laboratory
5t. Albans 25, New York

3, Type,ogzpspecuon %ﬁ?&ﬁ*—iﬁn

5. License number(s), issue and expiration dates, scope and conditions (including amendments)

License No., . = Type Date of Issue
51-76-6  -Beimopesthon  5/29/62

- Initial

;. (FOR SCOPE AND

-

6. Inspection findings (and items of noncompliance)

‘The United States Naval Hospital at S, Albans 18 8 gaugral hospital with
- -1000 beds attending to the medical’ 9ds. of naval persgnpel, Radionuclides.

for bhuman vss and’By the Department

are ussd withip the X-ray department : ,
Ideutenant Commander'W. O, Pischnotte,

of Surgery for:research on animals,;
& Radiologist."’-;la, the BRSO,  Pischno
Committee and to Captain W, F, Hansen
Committes authorizes all use, users” ¢t physical surveys
Are performed and film badges are uged for personnel mopitoring, Records

were noted to be maintained of receipt of materisls, us y.Burveys and ...
9%ed or observed

is responsible. taithe Redioisotope
kd10208Ys A Radioisotope

personnel monitoring. The only items of noncompliance. j
during the course of the iaspection is as set out below

20.401(k) =~ records wers rot maintained of disposels of . active waste to
the hold-up tank and then to the sewerage aymtem or of surveys
made to ensure that other material so disposied did not contain
any activity. (See agraphs 36-38 of repert details) Records
also were not maintained on evaluation of pamards in work with
5r=90-Y-90, (See paragraphs 27 and 44 of r.égrt details.)

-

(COBTINUED)

7. Date of last previous inspection 8. Is “Company Confidential” information ‘cqnggipa_in this report?  Yes [J No
September 14, 1959 Vo e
(For License No, 31-76-h

DISTRIBUTION: -

Orig. - CO tHQ \ .
2 cyBe = CO3X - 7

»

' (Inspector) e

pproved by: ... e sasene.
B B. GIpveisnd, Eadiation
‘Bpecialist (Review), Region I,
DiViﬁ%g!&;Q! (Operations office) Gompliznce

1964 -

(Date report rrém'ed)_'

......................

Januarf A .

e teverse of this form using foot to head

*Continued” on the face of form under
16~—78314-3  U. 5. GOVERNMENT PRIRTING QFFiGE

If additional space is required for é.ny numbered item above, thecontmuanon may be e:&teddéd:
format, leaving sufficient margin at top for binding, identifying each item by number and noting
appropriate item, AP -

RECOMMENDATIONS SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM
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174 NQ. & (CONTINUED)

2C.201(b) «~ adequate evaluations were not made oi concentrations
and total amounts of waste releasad«to the sewer
(see paragraphs 36-35 of report dotail»), of the
circusstances surrounding and hazards resulting
frow a spill of 8r-90-Y-Y0 (see parmgraphs 23-28
of report detsils), of air effluent oncentrations
from the exhaust hood where br-so-!~90 w&s used
(see paresgraph 24 of report detailsc)

Licunse Condition 28C ~ in that the licensee has;Sr-90 Co=60,
and lr-192 sealed sources which havq not been tested
for leakage and removuble contaminaﬁaon at intervals
which did not exceed six months or lesa. (5ee
paragraphs 29, 31 and 32 of report %gtaila.)

License Condition 28D - im that records of leakﬁ&eat results
were not maintained in units of micgpcuries.
(See paragraph 30 of raport detailms )

License Condition 43 - in that the dadioisctopa&Committee was
' never informed of the spill of Sre9Q«¥-90 in the
licensee's "Hot" laboratery sz requiyed by the licensee's
proccdures included in the application of 3/22/62, a
part of the license conditicn. (Sti?paragrapha 24,

39, and 46 of report details.)

10 CFR 20.2C1(b) end License Condition 43 « in ﬁhat the Radiological
Safety Officer, Lte. Commander W, O, jﬁscnnotte nevey
assossed the SreG0-Y-90 contaminatioa existing in the
"Hot" laboratory mor supervised ita decontamination as
stated in the licmmsse's procedureaﬁﬁncluded in the
application of 3/22/62, a part of the license condition
(See¢ paragraphs 22{¢), 24, 26 and zg of report details,)

%,
L&
e
e
A
vl
!
P
o



TP S s ST S

PaET SPECTION

‘&:}:;j'
DEFARTHENT OF THE NAVY o
U, 8, Naval Hospital &ﬁ

Radioisotope Laboratory
St. Albans 25, New York

PR

o ‘ s Initial
Date of Inspection: Dscember 24, 1963 (Announcfg?ﬁvinmpeeﬁien)
Yersons Agcompanying Inspector: ‘;ﬁ
lone gf

Persons Contacted: R
Captain Walter F, Hansen, USH, Medical Corps, Chief of Radioloazy
HKargaret Posipanka, Chief Petty Officer, Bospita} Corpsusn
LCBRr We Qo Piechnotte, USN, Mediecal Corps, RSO

Joseph Begis, Hespital Man

Robert Van Syke, Hospital Ham - Brd Class

i
- DETAILS

Backgraggd Inforustion

Y. An ipitiel inspection of the licensee's facility %nder license
31-76~4 was performed on h/2 and 9/14/63, Itens 0t noncompliance

noted were as follows: ~§ﬁ
; i

(1) Y-90 was adninistered to humans without prigy independent
assay. ¥ i
: s

(2) Possession of byproduct material without autkorization in
a specific liceuse, - 3 el
J B

(3) Failure to perform leak tests on a Sr-4Q apﬁiicator-

o
(4) Incinmerstion of aninmal ¢arcasses containing%byproduct
naterial without authorization. %

e
(5) Failure to label containers as required by;%@ CFR 20,203

(£3(1) and (4), 4 :

+ : Toagher
u !

(€) Failure to maintain records of BUTVEYS.

(7) Ko recorde showing releas§§ of byprroduct aﬁ erial to the

sanitary sewer, . -
1C. Enforcesment action was complstca June 15, 1960 and License <k

waz superseded by License -6.,Q§broad license, oﬁéﬂuy 2k, 1962,

w
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-2 -

Orpanizetion and Admi tratio

St. Albans Naval Hospital {(SaNH) uses radioieotoiés in the Xeray
Department for huran diagnoais and therapy and iy the Departuent
of Surgery for research, The hospital hae 1000 Peds and an oute
petient depariient, Liesutenant Commander . Os Plschootie, KC,
a Radlologist, is tbe k30, Plschnotte tock a lZé&eek course in
Radiation Physics at the Naval Hospital, Betheadd, Maryland,
Pischnotte reports to Captain Walter F. Hensen, USK, Chief of
Radiclogy, who in turn reports to the Hospital Dipector, Captain
Joseph Yown, MC, Persons who astivaly perfora health physics
functione under Pischnotte's direction are CPO Mgrgaret Fosipanka,
BKC, and Joseph Beggs, SHM amd Robert Van Syhe, Hie3,

An active formal Radiolsctope Committee meets wagkly to discuss
tae clinieal aspects of radiodsotopes for human uge.  Hansen
stated the committes meets weekly to discuss each petient and
authorige the use of radicisotopes as wel) as the user. The
members of the committee ars as follows: pd

Captain Haskill Weitheimer, Chietj@f Surgery,
Chairman &

£
Z

o
Captain As Re Errion, Chief of Medicine
Captain Charlea Rogers, Chief of aﬁcology
Captsin w. F, Hansen, Chief of Raéiology

Comrander Gino Szakacus, Chief otﬁ?athology

&
e

i

Facilities and Uses of Byproduct Material

The scope of the license as listed below was dis&éssed with Posipanka,.

e

Amount
isotope Form Authorized On Hand Bee
Byprodust any 10 me each (1) & mc Hg=293 Brein and Renal Scans
material b2 5 Scans per weer,
l=82 2 5 ue/Kg body weight
W per Scan,

(2) $ uc Co=bD  Vitawin Bel2 for
- Schilling Test -
i 10 tests/week 0.5 ug

5 per test.
=
(3) 509 ue 8?? In storage = noc use
(9/25/63) ;& tc date

~
(4) H=3 as Tpfe 100 uc/week for HVC
met ¥ uptake in vitre 0,1
u¢ per teat, U tests
per week.

s
3y

Blood volume and red
¢ell survival study
20=150 uc/test, 1 test
per week.
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: Asount ;ﬂ
Isotope Fory Authorized Cp Hand - Use
<131 | any 500 me (1) 3 mec a8 For thyroid uptakes

Jodide. 20 Ce50 ucy § tests/weck.
.  For hyperthyroid 5-7

mc, 1 patient/wesi,

Carcinoma « none,

For blood circulsticn
v rate in doge - 5 dogs
% per week - 2 ue/dog.

(2) 5 me &a“h
IHzA

(3) 1 me anfgl Liver absorption study
- Blppurini: 10 - 50 uc/study, 1 per
n‘ moen th .

{4) 516 ue
(Nov, 29, .
1963) a8 i
triclein and?
eleic mcide &%
Pu32 any 100 me none, order '}E?

Fab sbsorption study
not used to date,

ered 3.5 we/patient occasional
_ as needed "ié? use for polyeytheuia.
SreYQw any 1000 me 1% me (10/635% In a Y~9C cow for breact
¥-9¢ , B €Garcinoma, not used
ﬁ? during 1963,

Au-198 any 150 me 1 ne ; ¢ Io storage, §asult
' (11/13/63) : of decay, prior use
liﬁ for pleural effusion
5 Yyear.
Sr=-y0 . Tracerlab Ria-l4 = 40 me ﬁ?f Eye applicater
Medical Applicator (9/52) totally in storage
Ir-192  Stainles: steel 12C0 me Not used, totally
. gncaged geeds in l§ seeds - ' in storage.
nylon ribbon _ 78 me 2/20/63
(now 8 ue) . ¥
Co=60 U.K. Hemscke 25 mec - 2 wiFes Not used, totally in
sealed sources <5 me total ‘' storage.
6/2/61 : ’

.
Ty

Radiopuelides are used, according to Posipanka 1y the 'Hot" leboratery
and in the Surgical Rescarch Laboratory. The "Het" lavoratory was
acted to consiet of 3 adjoining rooms off a corridor in the sube
basenents The rooms consisted of a gombined csounting and patient
treatment room, & Y-$0 area, a refrigerator areay and 2 storage area.
The entire area was designated as restricted, 'Phe "Hot" lzboratory

was equipped with stainless steel tsble tops, 3 five foot wide Kewaunce
filtered exhsust Boods, each with a flow of 1200 9fx, and stainless
steel sinks, All liquid waste from the "Hot" laberatory are dreined
into a metal 5C0 yallon sub-surface hold~up tankiy

§ g e AU e e 3 ke
R RERCTIR A0 SRS AP SR R
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A separate storage room called the "Radium" roomialso located in

the oubebasexent 1s used to store gamma sources gousisting of

Co-60 wires and Ir-192 seeds as well as & Sr-90 ‘#ye aspplicator.

This rooz is also restricted, §§

& nonrestricted surgical ressarch laboratory with similar equipment
2 the "Hot" laboratory is used for dog experiments using 2 ue I~131
as 1HSA per dog. The dogs are not sacrificed Qdﬁording to Kogers,
who conducts experimente. Regers stated he uges no zore than 1 dog
ver week, - e

In addition to the above, the licensee has 7 dlagpestic X=-ray units
and 4 Xeray therapy units of 1%0 XVP, two at 25Q°KVP and one 1 MEV
Gt unit., Posipanka stated that 50 my of radium gre also used and

stored in the radium room.

Instrumentation end Calibration
Fosipanka had on hand the fo)lowing operable sur¥sy instrumcuts.

4 U. So Navy Model AN/PLR-27C meter range G~200 .@r/hr, AN/PDR«27F
ueter rapge 0-500 wr/hr, AN/PDR~184, 0-500 ar/hry end a Huclear
Chicago Cutie Pie survey meter, range 0-2500 ar/Br. FPosipanka

stated the survey meters are galibrated e¢very siy months by the
calivraties facility at the Brooklyn Navy Yard, New York. Hs

stated the instruwenis are calibrated using stanﬁ@rds and checking
two points on sach scele. The inspector alsc noted "Sparrow' audible
radiction detecticon instruments being worn by Laboratory personnel,
afety Precautions and Procedures 5

A. Instructions N &
Pischnotte stated that all personnel, five dgptors and 10

teshaicians involved with radioauclides, have all taken a

course of instruction in radiation physics gi

U. 8, -Maval Center at Bethesda, Maryland, v

course included instructiom in the use of rag

counting, equipment, surveys, personnel moxni

lations ss contained in 10 CFR 20 and 30 ad&%!mergency

onuclides,
oring, regu-

progedurea, The licensee was noted to have procedures sn-
titled "Operating Procedure and General Inatrhetions for
the Badioisotope Laboratory," Posipanka stated that all
persons involved in the usme of radioisotopeszhave recelved
a copy of .the referenced instructions, The Emstructions
contained in the license bagk-up zmaterial wag poted to
contsain provisiomsregulating receipt of materdals, storage,
ehielding, internal trassportation, pereonne} monitor ing,
ezergency procedures, security of gaterial and waste

Posipsnka had a copy of the license and copiﬁ% ef 10 C¥R
20 and 30 tegother in one file. He stated the file was
available to all users upon request. g
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B.

Surveys
Poslpanka stated vhat she performs direct rkfﬁ tion surveys
weekly of all restricted areas of use and stdgage and sur~

rounding unrestricted areas. Records of thede surveys were
noted to be maintained in s bound book, Theilast survey wes
dated 12/13/63 and showed the following: G

Storage arca in rear of “Hot" laborntoéi 440 mr/br
At 1 foot distance from Kadium Safe :: 46 mr/hr
(Restricted Area) =

At surface of hood:wﬁére 8re50«Y=90 caéf 4.8 mr/hr
was locsted (Restricted Area) s

At surface of storage refrigerator :ff 0el6 mr/hr
At all unrestricted areas S 0,02 mr/br

27
Pischnotte stated that he has left all health physice functions
such &8s surveys, waste disposal, and record ieeping up to
Posipanka and that, although nominally the gy he never
functioned as such, He stated that Posipankaihad 15 years
experience at Bethesda in the Radiotherapy 8@@310n apnd that
he never questioned or even reviewsd her worky

Pl

Independent measurements were taken by the inspector using a
Serdal. #5575 NMC thin end window GH survey meter calibrated
10/21/63 and a serial #175 Raychronix ionization chamber
calibrated 10/2/63. The following radiation levels were
notedy : G

S:ﬁ;c’
e

(&) At the surface of & floor d#ain in the o 50 wrad/hr
conter of the "Hot" lab at 1 om distance:’ beta

(®) - At the surface of a lead brick storage . & mr/ur
‘&rea in the restricted “Bot" laboratory gamnna

. S L
(e¢) At 6" distance from the surface of stord%%
waste material, consisting of a hot plaﬁ?j

ghassware, and wipe gloths

200 mrad/hy bets
and & wr/br gemsma

20 mrad/br beta

(d) On a table top near the storage area inm'
: and 1 or/hr gamma

the restricted laboratory N

(e) At several locations om the floor in thiﬁ% from 1~5 mrad/hr
"Hot" laboratory whers radiation levela | beta
6t 1 om distance from the floor A
(£) The radiation level background in the f%g 2 mr/hr beta~gamma
restricted radiuzm storage roon

(g) At 1 foot distance from a safe in the . 50 wr/hr gamma
radium storage room where 50 mg radium, ¥ '
8 uc Ir-192 secds, abd 25 wc Co~60 as =
wires were stored 'ﬁg
o2

5By

(h) Radiation levels in unrestrictcd areas
were noted

less than 0.1 ar/hr
beta~gamnma
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The inspector questioned Posipanka, Piechnoéﬁ., and Hansen
regarding any accidents afd spills in the refitricted “Hot"
laboratory and all three stated they had 5o Rpowledge of any
apill or accident involving beta emitting asierial, -

B e ok
Robert Van Syke HH-B'stgﬁgé u& knew of a apil occurring
approximately over one year ago of ¥=90 being chemically
separated from the Sr-30-Y-90 solution. He gtated that
some 0f the Sr-y0-¥-50 solution being heated™n a beaker
by means of an electric Rot plate boiled ove¥ and spilied
inside the Kewaunee exhaust hood and some of the contents
spilled over the floor, He stated he was aot involved in
the incident nor did he kmow the identity of the persom
involved in the incident since he hadlward shput it in-
directly. He stated that contamination from:the above
spill 8till exists inside the exhaust hood a@ll that the
wxhaugt filter is very hot and has not been Femoved.
Flschnotte, the RSO, who was at the 5ANH durdmg early
1962 at which time the supposed incident oogyrred, stated
that no report was made of any spill or contipination to
him or the Radioisotope Committee, He stated’ they sub-
sequently knew of contamination because Posipanka orally
reported to him in early 1963 that there appeprs to be
contaminstion in the "Hot" laboratory but tha$ szears
sazples were never taken to determine the extent of the

contamination. I:¢ also stated no records were ever made

to show the identity of the persons involved and that no
surveys were made to determine the concentragion of Sy-GO
¥<50 in the "Hot" laboratory due to the spil} and no evalu~-
atlon was made as to the concentrations of Bg»90-Y-90 effliuent
to the unrestricted emvirons vias stack discharge from the Y«00
exhaust hood, o

-

The imspector tooksacar samples using filteréiaper of various
areas in the restricted “Hot" laboratory and;‘the radium storage

room as well as surrounding unrestricted areas. Analysis by
HASL showed: i

E
(a) Ledge projecting frem the "Kewaunng" exbpust hood
whero the ¥-30 cow was located - 5552 dya (equivalent
to 2.5 x 1L 7 uc/100 ca”™) beta activitys This emeaur
wes identified by HASL as containing Sruf0eY-50
contamination. ’§§
a5
(b) Floor in front of the apgve exhaust hoof - 185 dpm
* (equivalent to 8.5 x 10™° uc/100 o) béta activity.
A
(e} PFioor near gink nesy !-30 hood - 314 dpy:(equivalent
to 1.4 x 107" uc/100 ou”) beta activityy .

(4) Iaside flgor drain - 12(3dpm (equivaloﬁ*?tc 5.5 x 10~
uc/100 cuw”™) veta activity. B
g
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(e) Groove in figor betwccnzrooma - 928 apifequivelent
: %o 4.2 % 107 uc/100 ¢m") beta activityg

(£). Other f{loer areas within the restricted M Hot"
laboratory had removable contanmination
approxinafely 898 dpm (equivalent to ‘uﬁ
uc/100 em“) beta activity. ;

x 10”2

(g)““ﬁnrcatrict :d areas aurrounding the "Hoﬁgaaboratory
had removaglo contaaiﬁation noted as Zlkﬂpm (equivalent
to 1 x 1077 ue/100 ex®) beta activity. u

(b) "Fo removable oontamination was noted 1ﬁ§the restricted
radium atorage room or surrounding arey

Lioenso Condition 43 requires the licensee ti possess and use
byprcduct zaterial in accordance with an applicution dated
3/22/62 and anendment dated 5/8/62. The ligensece's procedures
entitled "Operating Procedures and General Eﬁstructions for the
Redioisotope Laboratory"” are included as pap¥’ of the application
of 3/22/62. Paragraph VI of the prooeﬁuret”’tnted that items
shall de considered contaminated if the betavgamwa radiation
level in the storage area exceed 7.5 mr/hr o¥ 200 ¢pm and in
other areas of the "Hot"™ laboratory 1l sr/hr @r S50 c¢pme In an
amendzent to the procedures dated 5/8/62 the*licensee stated that
a gaa flov counter with ap efficiency of 20#7would be used inm
evaluating contamination and therefore usiquthis efficiency
factor the removable contamination in the sffrage area should not
exceed 1000 dpm and in other areas of the “Sbt" laboratory not ex-
ceed 250 dpu, B

,..4'

As poted in paragraph 22(¢) of this report, xadiation levels frou
contaminated glassware and a contarinated ho¥ plate in the storzge
area were 200 mrad/hr beta~gamma at 6" distapbe frow these articles.
Removable contaminztion in other parts of the "Hot" laboratory in
excess of 250 dpm were noted at o projeotion;trom the Y=90 exhaust
hood, floor of sink nexr Y30 hood, 2" wide yroove in the floor
vetwesn rooms in the "Hot" laborstory, and ifiside = floor drain,
See Exhibit "A" RASL results. Paragraph VIIief the referenced
progedures states the Kadlological Safety Ot£§cer shall assess

the extent of the contamination and supervisg’ the necessary
decontamination procedures. Pischnotte, thq4aso. stated he nevor
kunew of the spill that caused the contaminattga. nor wis he evar
aware of the resulting contamination or the mtteupts by HMe3

Van Syke to clean up the "Hot" laboratory.. ?§0 also stated he

knew of no written records which described the epill, any surveys
whigh were made or of any decontamination efforts. He stated

he has been at 5t, Albans for approximately }8 months and the
progeding iSC, had left a full three months prior to his arival,
and no records existed for his review to explain the circumstances

Pischnotte also stated that the contaminatiou ncted by the
inspeactor is a small fraction of the total cg;taminatien because
the floors of the "Hot" laborstory consist qg vinyl tiles which
are waxed weekly., He stated that most of ths countamination
aust be fixed under layers of wax. i
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Ce & Past

- oF

Licenss Condition 28 requires sealed sources ther than He3
with & half-life greater than 30 days to be $$sted at intere
vals which do not exceed © monthe. Testa shi bo sensitive .
to detect 0.005 micrucuries removable con tion, Test

results shall be maintained in units of mioxggnrioa.
. . N . ‘» “.'%

Posipanka stated she takep wet filter papcr;h; es of accessible
surfaces of sezled sources and counts the Iilder peper smears
with & GM tube calibrated with a Sre90 stanfepd or a scintillatior
detestor calibrated with & Cs~137 standard. Fhe inspector exasined
a wyitten log which Posipanke meintained of lgmk tests. The re-
sults of all tostes for leakage of the 40 mo S¥=90 sealed source

and the 25 mc Co-60 sealed source were enterdd only as counts

per minute. There were motentries as to disfhtegrations per
minute or units of microsuries or of the efffgiency of the
detestors used to count amear samples,. Posipfnka stated these

were the oanly records maintained of tests rpyﬂleak&go.
The 25 mc Co~60 source as two scaled wires wWA# received on

June 2, 1961 with a test showing it had beenRested for leakage
within six months prior to transfer, The legd conteiner in which
the Co~60 was stored, was wiped with filter paper again on 12/15/61,
2/11/63, and 12/24/63, 28 opm was noted fog:the test of 12/24/63,

Records of loak tests show that the 40 mc Srif0 sealed source

&8 ap eye applicator received 9/52, was teated for leakage and
removable contamination on. 2/11/63 and 12/24Z83. The 14 Ire192
soeds in nylon ribbon, 78 mc when received oB:2/20/61 were never
teated for leakage and removable contaminstifif subsequest to -
receipt according to Posipanks. Shs stated g§ other tests for
leakage were ever perforued, : o

e 7
Cortificates were maintained showing that leak tests had been
perforzad by the supplier of the SreS0 eye applicator and the
Ire192 sesede, Posipanka ptated no scaled so{?ces have ever

been prepared at the SANE, A

Storage and Security of Material f%@

All materiml on hand was noted tc be stored eitﬁéi?in the rear
storage area of the "Hot" lab, or in the "Radium®isterage room.
Both arees are restricted and locked when not inigee. Kays are
in the posseasion of Posipankm apd the security’ Lvision.

Receipt of Materials

Fopipanka stated that all materisls currently usad in hunans are
received frou Sqkibb or Abbott, firme whick cert&fy the asuay

end pharmaceutical quality of radionuclides. Shestated that

all materlals are delivered to a genmeral receivigg roouw, and that
ilmmediately upon receipt the Raedioisotope Upit isSunotificd and some
rerresentative picks up the package and brings #® package to the
"Hot" lab storage area, She stated all packages {are monitored by
direct physical surveys before opeaning, Y
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Waste Diggosgy b

Plschnotte stated all liquid waste from the "Hot¥ laboratory

is emptied into a subsurface 500 gallon metal hold-up tank,
Pischnotte stated the holdeup tank is euptied byiithe hospital
englineer st periocdic intervals, but that no sanples are taken

0f the hold-up tank water to determine the concegtration of
redionuglides disposed to the sanitary sewer. dBchuotte stated
he did pot know the quantity of water disposed from the hospital
to the Banitary sewer. Pischnotte stated he did'pot know the
intervals at which the hold-up tank was exptied,.

A8 previcuely stated, the inepdotor noted radiatfon levels of
50 mrad/hy beta and 0.1 anr/hr gamma existing at 3} em distance
from a fleor drain in the "Hot® lab which drainsifloor water
iato the hold-up tank, Pischnotte stated it wae%?vident that

these levels existed because of the contaminaticl discovered
by the inspector of & 5r-J0UY-90 spill at an unkgbun date,
Pischuotde stated that no evaluation had bees mqgg of the con-
centration of Sr-90-Y-50 disposed to the sanitary: sewer, nor
had any records been made of these disposals showl the kind,

quantity and date of assay.

: we
Posipanka stated that all soluble I-131 liquid wastes are stored
for 6 or 7.half~lives and then poured down a sink in the "Hot"
lab which alsc diascharges into the bold~up tank, % Fosipanka
stated that no records of these disposals were maintained showing
kind, quantity or date of disposal, She also &3ed that she
zonitored the liquid I.13) wagtss prior to disposdl and that the
wastes bad little or no appareant activity when n@ﬁsured with thse
eud window of an AR/PDR~27C QM survey mster ra $0-200 mr/hr with
& ninimum sensitivity of 0.1 mr/hr. B8he stated ghe never made any
record 9f these surveys to show that little or neiactivity was .

disposed of,

) . torin
The S5ANH hae its own film badge service, Dupont :§52 double packet
films are ‘sent from the National Naval Hedigal Qepter at Bethesda,
Harylend, and are put into badges worn by oight persons involved
with radiolsotopes, The film badges are developdd each month by
Posipankay according to Piscksotte., The £ilum badge results are -
saintelned on Form DD=114l, & form similsr in 1oyespects to
AECw3, The inspector examined the film badge resilts fyom 1961
to date af inspecticn, They showed that Posipsnks. received a
maxinus whole body exposure of ~% during th¥ third cslendayr -
auarter ‘ef 1963, A film badge wornm by R, Van B8ykg, HHe3, showed

beta ‘during iy 1963, Yan Syke said that €is exposure

occurred: fo a wrist badge word by him when he at¥gmpted to eloan
up beta gontamination existing-in several areas of the "Hot"
laboratoyy aprareantly oaused by a prior unknown, 311 of Ye90, S
Van Syke.stated be wore glovep ‘during this olean yp, Ke stated
that there wers several hot ayeas in the laboratory particularly.




- 10 ”

9

on the tloor in the viedinity of the hood contaiy the Sr-90=-Y«50
cow, He stated he did not record these radiati,,{lovels or make
any ssear tests. He stated he orally reported t)he contaminstion
to Posipeanka. Posipanka stated that Van Syke had crally reported
to hor that thers was existing contamination in %pe "Hot" lab

and that he had cleaned it up, She stated she u@@. no further
report to. bher supsriors or to Pi-chnotte, the RS Al other

£ilm badges showed less than _ arem whole boiyf&xposure per
celenday quarter year. Posipenka stated she coapgres the density
of the pprsonnel films she develops againat fil @tandards which
she re¢sived from Bethesda, She sald that filmsigre given standard
exposures at Bethesda and developed thers, The‘yware then sent

to her %0 use ip calibrating the filus she develpps at SANK, She
confirmed that the exposed film standardsare not~ropreaentative

or a part of the same bathol film she received iyr use in SAKH
badges. B8he stated she usee a standerd Navy type#:Densitometer

in comparing the density of film badges against thc exposed

filr. standards received frou Bethesda, She statg she has no
knowledge as to whether the film badges and fils standard are

of the same exmulsion or were even developed by tho Bauie method,

FPosting ggg Labeling , r

i
o

40, The inspestor noted Form AEC-}. "Hotice to Employnts” to be posted
at the sntrances to restricted arcas allowing alt¥persons sntoring,
an opportunity to see the aotieo. iv

kl. The 1nsycator noted all containars to have labolp:attixed readiag
“Caution » Radicactive Materimls" with symbol autﬂuhich also poted
the kind, quantity and date of assay of contain"3uaterial. Both

posted with siguns resding "Caution - Radiation dg?u", zand "Ceaution ~
Radioaativc Haterials" with eonvcntional aymbel.g%

License cg_gitioua Not Prcviouglx Disgussed '§§?
wi.&isa_}g

42. Pischnotte stated and the inspector noted that a
used at SANH, the address stated in item 2 of th

License cggdigiog 2l
ttee revealed

43, Examination of the minutes of thc Radioisotope G
that only persons who were authorized by the Comdittes used
radiouuol&dc- as reguired, =

License Gggdig&QQ 2%

bhy Byproduof material used in huulzl was noted %o if?
Squibb and Abbott who certify assay and pharmnccqtical quality as
required,  Pleschmotte statad that the Y~50 cow wg& usad prior to
18 montis ago when he rirst reported for duty. B¥ stated he ;
believed. that an independent assay was performedipf all Y-90 used
in humans for interstitisl Smplants, but stated B cculd not verify
this since his predecessor Lt, CMDR J. X, Turnery Left > months
prior to bis arrival with rocorda of Y-90 uge in hich assay data
nay hav; botn contained, Ve X

aaterials were




45,

46,

47,

Iicense Gondition 24

L . . K ...
Posipanka stated that byproduct material ae sealm:

Rever besn opened as required, .

e a ' b

5
1

The liéiﬁit gandition requiri: !hc 1ieensccitc;;f

byproduet materisl in accordance with statementginoted in an
applisagion dated 3/22/62 and amendment datwd 5/8/62. an
sttachment to the applicatiop of 3/22/62 entitled NAVHOSP INST,
6470.1 22 DAS, 22 MARCEH 1962 subject Radioise o8 Conmittes; -

eatablishaent of states in PP, 3(i) “The board alisll be informed
of all spills of activity or'of exposure of pergﬁgnel above the
maxizum permissible limite, Remedial action cqﬁgyraing these
Batters shall be reviewsed," . s

Plschno#ye and Posipanks stated the Radioisotope/Board or
Comuittes was never informed of the spill of a Akpge quantity
ef Sr-90«¥-90 occurring in the "Hot" lab scme uckhown time
in 1962 and totally unreported. Pischnotte agaifi stated that
Fosipanka wae left to her own resocurces with regird to radio-
lsotopes. L
. &
The above documents were reviewed with Posi a;Bnd Pischnotte
and complisnce was noted with respect to all othér details except
as noted in previous disecussion, ' g
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¥orm AEC-591 "UNITED STATES ATOMIC ENERGY» COMMISSION

(11-62) DIVISION OF COMPLIANCE
INSPECTION FINDINGS AND LICENSEE ACKNOWLEDGMENT
« DEcag Z_ 194
1. LICENSEE 2. REGIONAL OFFICE ) / N
Department of the Navy U. S. Atomic Energy Gommission
U. S. NHaval Hrspital Region I, Division of: ﬁoupl.‘sance
Radioisotope Laboratory 376 Hudson Street
St. Albans 25, Mew York * New Yprk, New York 10014
3. LICENSE NUMBER(S) 4, DATE OFINSPECTIéN
31-76-7 December 24, 1963 (Initial)

5. INSPECTION FINDINGS

D A. No Item of noncompliance was found.

D B. Rooms or areas were not properly posted to indicate the presence of a RADIATION AREA.
10 CFR 20.203(b) or 31.302

D C. Rooms or areas were not properly posted to indicate the preécnce of 2 HIGH RADIATION AREA.
10 CFR 20.203(c) (1) or 31.302

D D. Rooms or areas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.

] 10 CFR 20.203(d)

D E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(e)

D F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.
10 CFR 20.203(f) (1) or (£f)(2)

D G. Storage containers were not properly labeled to show the quantity, date of measurement, or kmd of radioactive material «

' in the containers.” 10 CFR 20,203(f) (4) _ ’

D H. A current copy of 10 CFR 20, a copy of the lxcense, or a copy of the operating procedures was not properly posted or
made available. 10 CFR 20.206(b)

D I, Form AEC-3 was not properly posted. 10 CFR 20.206(c)
- D J. Records of the radiation exposure of individuals were not properly maintained. 10 CFR 20.401(a) or 312031h}
E K. Records of surveys or disposals were not properly maintained. 10 CFB 1 20,401 (h) or 31.303(d)

D L. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained.
10 CFR 30.41, 40.61 or 70.51

D M. Records of leak tests were not maintained as prescribed in your license, or 10 CF R 31.195(c').
(7] N. Records of inventories were not maintained. 10 CFR 31.106
[] 0. Utilization logs were not maintained. 10 CFR 31.107

Sggene Epstein o P

Z
(AEC C anmh-‘axsh‘In.t’m"ctar)'f;-" TR

6. LICENSEE'S ACKNOWLEDGMENT

The AEC Compliance Inspector has explained and I understand the items of noncornphance listed above. The items ™"
of noncompliance will be corrected within the next 30 days.

WaLTER [ Hansed | Camrm MC. USH

< e

,~" T, (o . . ' .
. 7 N . B . S b
i / (Date) (Licensee Representative — Title or Position) Pz

E. ‘*; COPIES: [J LICENSEE; 1;/ COMPLIANCE REGION; [J] DIV. OF LIC. & REG.; [] DIV. OF COMPLIANCE




I.

INSPECTION NOTES

Bacrop for S| » :
fi7em ol Honcomplienct, Inspector_E. .E)PgIEIN

o
Approved by___ "-;_rr'

DEPARTMENT OF .THE NAVY
U. S. Naval Hospital
Radioisotope Laboratory

LICENSEE: St. Albans 25, New York : -Lic. No. 31-76-7
Type Inspection: (I) (RI) (Announced) (Unannounced) . Date_December 24, 1963

CENERAL INFORMAT ION

A,
B.

C.

D,

Inspection on : 10 CFR (20) (30) (31) (&0) (70)

Persons Accompanying:
Name Position[Organization

1. None

2.

Persons Contacted: (inc. name,'title, rad duties, reports to)

1.__WatdeQF. Hanson, Capt. USN, Chief of Radiology L
Exparience: A

v——n——

2. William O, Pischnotte, LCDR USN, Radiologist and RSO

Experience: Pischnotte has had courses in radiation. safetv given bv_ the

Bethesda Naval Medical Centér.

30

Experience:

For person(s) acting as RSO summarize authority: Reports to Capt. W. F. Hanson

_who reports to Capt. Joseph Yowg; USN _Hospital Commandant.

S

Radiation Safety Comm. (Yes) (NO), Meetings Yes : .Minutes Yes

Members, 1l.Capt. Haskill Wertheimer, Chief of Surgery

Positibn &
Who report2.Capt. I. Errion, Chief of Medicine

to,

3._Commdr. G. Szakacus, Chief of Pathology

Scope & Capt. C. Rogers, Tumor Board ' _

Authority

of The committee meets weekly and authorizes all use and users.
Cormittee R
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B.. Ouaniution and Administrations:.
o SUMRTY oY UZK and Program Las pertains to lic, materials)

Neutron Generator used brigfly fg;;a_s#x.mgnih.ne:iad_hahaeea

Sept. 1963 and April 1963x by Dr. James R. Brawn, M. D., Radialagist and
Dr. L, Zimser, M, D, of Columbia University for activation analysis of

rare earths. (;'Cneyzatoe. wag on  Loan from Picker,  Gof Six wonvks
LA .

bor Vo e gy ly pne Mov\‘['\(\»‘"

2. Affiliations: _None

F. Facilities & Uses of Bxgroduct[Source [Sggcial Nugleag Material
sotopes? o
Eteri.al[!‘om Lic, Limit Qty on Hand “Qtzlkssa.z Supplier Use/rate/quantit

A, _H-3 - 5 ¢ : none ' Picker =~ Used 1 afternoon

each week- for

2 hours besween
AyRinq One monuTwn -
Septe 27, 1967
and April 1, 196!

Returned to
Picker 4/1/63

Titanium Tritide foil
in a Picker-Dresser Industries

Model A-6800 neutron generator

2. Persons using Material(s): (inc.: name, title, duties, training, experience)

(a) Lt. James R. Brown USN, M, D., Director Depat. of Nuclear Medicine

trained at Bethesda.

(®)_Dr. L. Zimser, M, D., Columbia Medical Center

(e) _Generator using reaction 1T + D2y nHe4 + oN! + Q was used to

irradiate aluminum and Silicon oxides and produced nuclides in generally

licensed quantitiesx less of .0l uc of each produced. The generator

shad a flux of lO8 n/sec with energies of 14,3 MEV,



F. 3. Facilitles: . ' '
Licensee uses: ( x) Lab ( ) Counting room ( ) Fume hood ( ) Dry box

( ) Table/bench {yx ) remote hand; equip. ( ) protective clothing

() other A subbasement room is ‘described in licensee's

———e

Describe checked items: application. Entrance door was inerlocked with control

congole, a red warning liaht on the outside flashed when the generator _

was QD;ODenina of the door would automatically cut off the electrical supplyaand

Ae-energize e GeneRATo R

4, Restricted Area Established Describe__ Yes - The neutron generator room,

5. Summary of Handling Procedures/Operationsz

Operation was from without the room by a remote controlled console.

6. Instrumentation & Calibration Procedures:

TuWo Picker fast neutvon monitoxw calibrated by Picker prior to installation.




A Othe} Notes: for radiographer occupancy factors, exbosuré times, time
spent in high radiation area

G. Radiation Safety Precautions & Procedures (Summary of Scope)

-8 .
1. Instructions, oral & written: None - only Brown® and Zimser under Brown's

supervision were allowed to handle unit. A coponf the license together

with copies of 10rm CFR 20 - 30 were in one folder. Pischnotte stated

the file was available to all personnel upon request.

Licensee not complying with witten procedures ag follows:

N/A

2. Surveys (working areas, storage facilities, etc.) (records & dates)

(a) Direct reading - restriéted areas Pischnotte stated no survey records are

awailable. He stated that Picker representatives shortly after installation

of the Generator -made surveys using neutron survey meters as well as

gamma survey meters. He stated that they could detect no neutronyoutside

of the shielded facility and no gamma levels abqve background during

irradiation. He stated Picker did not leave the results of their surveys

~with the naval facility.

unrestricted areas asmz above




H.

I.

w\

(b) Smear samples: (rest. & unrest. areas) NO

(c) Air éamples: (rest. & unrest. areas) No

3. Locking/securing of areass Yes - _room combleielv interlocked and locked

————when not in use.

Procurement Procedures & Control

1. Person ordering/responsible & method:

Browne

2. Person insuring limits not e xceeded:

3. Supplier: Picker

Brown -

4, Summary of procurement & receipt method: (records)

record maintained shoving receipt and transfer

5. ( ) Preassayed:

( ) Sterilized:

{( ) leak Tested:

Storage.& Security of Material

(Un)restricted Area  (Un)locked space

generator room.

Summary:

In locked neutron
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Jo . Waste Disposal (method & quantities involved, records & dates)

1, Sanitary sewer

r

2. Burial

3. Transfer Yes - to Qicker 4/1/63 of generétor solid waste generally

licensed quantities of Al .and Si retained in storage“area of "Hot"

lab,

4, Incineration

K. {yx) Posting of Areas CRA CHRA ‘' CRM CARA
() Labeling Containers () Tagging Sources

( x) AEC-3 posted & where: at entrance to neutron generapr room R so that all

Summary:__ persons entering could see the notice.

L. Personnel Monitoring Program (Yes). (No) - () ABCH () AEC.5

1. Film Badge: supplier Picker - Neutron badges and U. S, Navy tape

Frequency_Dupont double packet baxdges

review of records: (persons & readings) .

Picker neutron badges were possessed monthly and showed no heutron tracks.

Many film badges were processed monthly at St. Albans and show no more than

150 mrem whole body exppsure for Brown in any calendar quarter yearx who

also waws kpx¥p ¥ involved at that time in the isotope program. Zinmser

~—Igported monthly exposure as less than 10 mrem.



A,

2. Wrist badge: supplier No Frequency
Records: |
3. Dosimeters: Supplier: No .. Read bys

Records (persons & readings)

4. Surveys: ( ) Bioassay ( ) Breath Anal. { ) other

Describe: No

5. Further information on AEC.4; -5, other related to personnel programs

No

AEC CONTRACTS ( ):

M. For Radiographers: ' .

1, leak tests: (31.105)

(a) performed by: | L

(b) persons lic. to perform:

(¢) description of method:
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2, - Instrument & Calibration Procedures (31.104)

3., Quarterly Inventory (31.106)

4, vUtilization Logs: description - identity - site (31.107)

S. Securing of sources & container.records (31.303)

6. vDosimeter & film badge records (31.203)

7. License Conditions:

8. Per 31.102, 103 - Devices/containers properly locked & stored.
9. Status & compliance with operating & emergency procedures (31.202)

10, Per 31.201 Limitatiéﬁs on radiographers & asgsistant rad, followed,



N ‘
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11. Security and surveillance during rad. operations (31.301)

12. Radiation levels on devices & containers (31.101) . (inspectors survey readings)

Note: Describe noncompliance items on back & reference
applicable section of Part I.

II. Compliance with 10 CFR

A.

10_CFR 20:

n/c oK NA Paragraph Topic
— X — 101(a) Exposure limits in Rest. Area
— — X 101(b) Exposure exceptions .. AEC.-4
— — X 102(b) Determ. Ace., Doss & AEC.4
— — X 102(¢) Records & Prep. of AEC.4
—_— — X 103 Exp. to Conc. in Restr. Area
—_— — X 104(a)(b) Exposure of Minors .. Material/Airborne

105(a)(b) Levels in Unrestricted Areas .. Except
—_ X _ 2 mr/hr, 100 mr
— — X 106 Effluents in Unrestricted Areas
— — X 108  Orders Requiring Bicaszays
— X — 201(v) - Surveys - 20)(a) describes
— X — 202(a) Personnel Menitoring Requirements
— — X 203(b) Postirg Rad. Areas w/CRA
—_— X N 203(c) " High Rad, Areas w/CHRA
— -— X 203(d) " Airorne " w/CARA
— X — 203(e) " Require. Rooms/Areas w/CRM
— X _ 203(r) Labeling Containers (ref. Append C) CRM
— — X 204 Lists posting exceptions - sealed/hospitals/

8 hour limit
—_— — X 205 Exceptions for RM shipments
_— X - 206(a) Instruetion of Personuel i. Restr. Area
- X — . 206(b) Procedures, Regulations, License Available
— X — 206(c) AEC-3 posted in/near Restr. Arves
— — X 207 Storage Security of Licensed Material
— — X 301 Gen. Waste Disposal Regquirenents
—_— — X 302 Methods of obtaining approval
for waste disposals

— — X 303(b) Disposal to Sanit, Sewer .. daily limits
- — X 303(c)(d) " "o " - monthly/yearly limit
—_— _— X 304 " by burial . limits in (a)(b)(c)
—_— — X 305 v " incineration - must be licensed
- — X L0l(a) Records - AEC.5 for persons req. per 202
X — — 401(b) Survey records per 20,201(b)
— — X 401(p) Disposal ruvords per 302, 303, or 304
— — X Loz Reports of theft or loss
— — X 403(a)(b) Notification of incidents (a) (b)
— — X Loy Report to former employees of exposure
R — X 405 Report of overexposure fexcessive levels
— — X Lo6 Employees request for annual exposure
ITER of NouCompliance ' -

20.401b - in that the licensee idid not maintain records: showing the results
of surveys required under 20.201b. See paragraph G-2).
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B. 10 CFR 30
N/c 0K NA Paragraph Topic _
— X, C— 3 License requirements - use as lic. st.ipulates
— — —_ 9 Exempt Concentrations per 30.73
— X — 23 Reg. for issuance of speciric lic. - general
' —— — — Regs ™ v | " - gpecific
. i.eo, human use by inst. & phys, radiographers g
— X — 41(a) .Records - rece:.pt, transfer, export, disposal

.Co License Conditiong: (refer By no.)

use at location listed in i'telﬁ 2 of the license.

0. X

12 ___ X byproduct matenal waglised under the supervision of James R. Brown.

13. — — use in accordance with license and application of July 11, 1962
O-'—v‘ .-— — o

D. Prev'ious.N[.G-, status, & discussed with:

- o - — 10l Limit of rads level for devices & - conta.iners
" — — 102 -~ Locking requiremesnts for *: ) A -
e — - 103 Storage precautions . . R
— — - -loh Instruments, calibration & éal:.bo record
i — — 105(a) Auth. personnel handls etc.. sea.led seurce
— — o 105(b) Leak test -.6 mo. interval . .
—— — — 105(¢) Detectable level .005 uc - record. ‘of tests
——— — — 105(a) Level greater than .005 uc « withdraw & report
— — — 105(e) Tag for loose sealed source (i.e. not m/fastenec
— — — 106 - Quarterly Inventory
— — — 107 . Utilization Logs (description/person/s:.te)
— - — 201(a) Qual:.flcat:.ons for radiographer
g — — 201(b) " asst, radiographer
s — — 202 Licensees operating & emergency procedures :
e — — 203(a) Film badge & dosimeter requirements for rad.
— - — 203(b) Badge & dosimeter records .
— — — 301 Security of high rad. areas
— — — 302. Posting radiographic areas
— — — 303(a) : Calibrated & Operable instr. at exposure site
—_— — — 303(b) Survey of device after each exposure
—_— — — 303(c) Survey when securing device & also containc -
— — - 303(d) Records of surveys. condq.cted per 303(c:

Note: Explain LZR's meaning of an adequate instrument
calibra.tion procedure. Check sources. wt adequate.

it

— . - -
S SNV e e

!
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. Re.8. Cleveland, Hadiation Specfelist (Review) -
"'mi.n _Ii Division of camqu_MQ_ o PR

. Ghief of Radiclogy and Acting Base Commander in the abeenge . )
S

E, R, Price, issistant Director

Divigion of Licensing and Regulatios A .
' y & P JAN 24 1964

TRANSKITTAL CF LIC:NSE COMPLIANCE ISSPECTICN REFORT
10 CFR 20

ClslsrE

Transczitted herewith is a license inspection report invelving
noncompliance:

DEPARTMERT OF THE BaVY
U. 8. Naval Hospital
Rsdioisotope Labvoratory
St. Albens 25, Bew York

.%é

license Ko, 1l=76=6&

The iteme of nomcompliunce were discuesed at a conference
on Decemver 24, 1963 with Captain Walter F, Haneen, USH,

of: Captath . Tows U5, Base Gompendant. - Hapesn indsonted . .
Hif willingness to tomply with the Fagulations and to take |

appropriate correative action.

it wes pointed out to Hansen that failure to meintain records

of sewerage dieposals and failure to perform tests for lezkage

at intervals not to exceed six months were recurrent deficien~
¢ies which had been noted at cur insvection of Idcense No.

31~76=4 on 9/14/5%. Hansen and Pischnotte, the R8O, who also
attended the conference, both stated they never saw the resulis
of the previous inspection or the letiers from DL&R dated 12/30/59
listing the itens of noncomplisnce and the licensee's corrective
action in the letter of 1/8/6C. Hansen siated that this ie partly
due tc the fact that supervisory coentrol euffers from transfer of
persennel without errival of reglacesments for comeidersble time.
He stated se would search for all tae correspondence and stated
prompt corrective action would be taken.
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The items of noncomplisnce iisted for failure to make an

adequate evaluation of & spill of Sre90e¥«9l and of the . . .
~ ~acneentrations af Sreg0a¥eD0 and I~151 dispossd to tne . .
~.sanitdry sewerage systénm ware also dtseusseds It was-

pointed out to Hansen that, although the Sr«90-Y«90 spill .

occurred approximately two yeurs ago, the floor drain f

through which floor weshings are dispesed still shous signs

of removable beta conteminoticn and 1t was evident that

& large quantity of Br-90«Y«%0 had hLeen disposed of without

any record or svaluaticn of comcentration. i

Hansen stated they will ne lomger use the present hold-up
}:' + He stated that all operations will eeaas until the
"ho

& .. . lmvoratory is thuroughzr;dq¢on€¢ninat:¢.uith_ul&»iﬂ%hingqa;f RO gii
g% .. eeollscted and conteminated itenn disposed of by burdad oy - - - .
- transfers He stated a new hold-up tank would be inetallsed

and that & full evaluation of concentrations and sctivity
involved would be nade of the hold-up tank's contents before
release to the sanitary sewerage systen.

~ Management control of the radioisotope progfam was also die-
cussed with Hansen. The inspector pointed ocut that there

appeared to be a breskdown in mansgement control when they
are 5ot informed of spills of radicactive materisl, whare .

OeMantANLNA Cioh STLURLE e Balle by sl ST
menagenent knowledge and where it sppears for periods of
time there 1s no management control due to -transfer of naval
pevaonnel, It wes alsc pointed out thet a suberdinate assumed
the duties of HEU without any supervisiou from the sctusl RSO,
Hansen stated he would institute strict control and it waa
evident to him that there was a breskdown in management of

the readioisotope program.

The licensee's administrative fnstructions were &las reviewed
with Hensen, It was pointed out that on page & of the in-
structions emergency dose of IOR and 25R are peraitted. It
was pointed out that these radistion doses oxceed the limits
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as expressed im 10 CFR 20.101(b). Itex ¥V on page &4 of the
Anstructions refers to gemeral surfase contamination as being

out that 10 CFR 20 does not 1ist specific 1imits of sarfade =
contamination., It $s recommended that these procedures be
further considered by LR as to whether or not they should

“ #9411 be approved amd reguired to be followed by License
Condition 43, -

It is felt that the licensee's method of evaluating personnel

film badges is very inappropriate and subject to gross srrors.

Bince the density on e developed filn is affected by the strength

of developer, temperature of developer, time in developer, and
© oharacter of spacific: enulsion used in a given bateh of £ilm, . . .

1t is most diffigult to validly evaluste s given film without = -

c¢omparing it with other fiims of the smame emulsion batch which

have been given known exposures end developed under the same

conditions (preferably along side) the film being analyzed.

It is felt that this matter raises =a gquestion as to whether the

licensee's film badges can be consideresd as “approprieate per~

sornel monitoring equipment" meeting the requlrement of 10 CFR-

20,202 and that this may need to be diecussed by L&R with the

licensee, _ - ' ' -

involve a substantisl hagzard, However, a reinspect
be sgheduled to be performed in about six months,

ion will

Form AEC~592 was not iassued to the licensee becaugse two of

the items of noncomplisnce noted during this incpection were
deficlencies which remainec umeorrected after the last ine
spection and because of the other control deficiencies dis- -
-cueased above, _ S e L : IRV

License No. 31-76«7 wass also imspected at the same time.
Form AEC-59) was issued to the licensee involving ope item
of nomcompliance, z recerd keeping duficiency.

Enclosure: ) :
1 ¢y of Rpt. , |

ce: COUsHG |
w/orig. of Rpt. 1
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JAN 24 1964 !
Ee K. Price, insistent Direector '
Division of L&nca:ing and Rt;ulation, 8

Re 8a cz«nm. M-uu :mmsae\mwmz) B 3
Regtion I, Pivision of cbaplianct S

TRARSKITTAL CF LICZXSE coxnnxc:: msrvwfmn EEFORY =
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Transzitted herewith is & license mp«ts.u report invelving N
noncempliance? :

BEPASI”S!’ QB 1583!£V!
Us. 8. Kavel Hospital

Redioinofope laborstory
it, Albens 25, New Yerkx

ldcense Ko, }1~76~6

The items of nunconpliaace were discusscd st & conference

on Beceabcr Ziy 1§6§_uith Captain Haltcs F. 3&3&@&, 35!,

‘his willingaess to m;ay with the mgu:.-ﬁ-.eu ond to take .
approprigte torre¢tive sction, T

it was pointed ont to Hapeen that failure to maintaiu recerds

of sewerage dispossls apd failure te perforx testa for

at intervals not to exceed six menths were recwrrent deficien~
clies which had been noted at our inspectiox of iledznee Nis
31=76=d on $/14/55. Hensen and Flechuotte, the REOy who «lsc
attended the conferemce, both etated theéy never sevw eha-rcsnlcs '
ef the previous inspection or the letiers from DL&R dated 12/30/59
listing the itess of noncexpliunce and the licensee's corrective
actien in the letter of 1/E8/60. Bansen wiated that this is partly
due to the fset that supervigory contrel ‘suffers from transfer of
pergonnel without arrival ef replzcesents for coneidersble tiame,
He gtated he would search fer all tae correspondence and stated
prouyrt corrective action would be taren.

C U iy L L AN Uk
OFFICE p - .
:P$T51N§?ir<;1§%§wﬁLAKn
SURNAME » .
1-2L26% V
DATE »

¥orm AEC-318 (Rev. 9-53) g U. $. GOVERNMENT FRINTING OFFICE  16-—62761~3
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%g":?' -7 7 She' itemm of norcospliance 1isted for faliure to maké sk
! asdequate evaluation of & spill of SregleY«GC and of the
concentrations of Sr=950eY«90 end I-131 disposed to the
sanitery sewerage systen were aleo discussed. It uss Y
pointed cut to Hansen that, elthough the 5re90-¥-90 apill

0

occurred approxisately two yeasrs age, the floor draia . <
through which floor washinga are disposcd still shouws signa R
of removable bate coatemination and i$ was evident that *

& large quantity of Brw90-Y«$0 had been disposed of without
&Ry record or esvaivation of ooppgntrat&ang

 ‘Hansen stated they will ne longer wse the present holdeup

tenk. He stated that all eperstions will cease until the
lsboratory is theroughly deconteminsted with ol wakhingas
G¢elleated and conteminated items disposed of by burisl or
transfer, He etated 2 new holdeup tenk would be inatslied
snd that a full evsluation of concentrations snd activity
favelved would be nade of the hold~up task's contents before
redease to the sanitary sewerage systenm,

SIS
SRR 3+~ 24
]
'

A e a s A on
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R NEREERS s

SR e e
P

s S

-aanagenent eon
! are not informed of epills ¢f redicsctive materisl, where
i deconismination efforts sre mede by subordinstes without
sansgement knowledge snd where it appesrs for pericds of
time thkere is no maonsgement comtrel due to transfer of naval
persennel., It was aleo pointed out that a subordinate sesumed
the duties of 480 without suy supervision fromz the sctuald RS0,
Bansen stated he would institute striet control and 4t wss

{ evident to hiz that there was s breskdown in mansgesent ¢f
3 the radicisotepe program,
: The licensce's administrative inmetruttions were alse reviewed
; with Hansen. It wss pointed out that on page & of the in-
i atructions emorgeney dose of 1OR and 25% ere permitted. It
; wee pointed out thet theee radiatior duses exceed the lirite
l :
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i Smstructions Fefers 40’ gunegsl eurfese cunts
' ‘saintained below telerasos Jevels 1n 1D CFR-

further considered by LELR me to whether or not they should

... of developer,. tempersture of developer, time ip developery and
T ohairetter of Spacific smulsion‘wsed ‘An & elven batah o 24am,
i1t is most 44ffivult to validly svelunte a given filn withaut:

as expressed in 20 OFR 20,301(t), Iteu V on page & of the

ot that 10 CFR 20 @oes oot 1fst specific Limits of suvrfsce
cortsmination. It is recommended that these procedures be

gtill be approved amd reguired to be followed by iicenge
Caondition 43, ‘ /

It is felt that the llcenses's method of evalumting perscnnel
£ilm badges is very inappropriate and subject ErOSE errors.
Eince the density on & developed fils is affected Ly the atreng

. . - P

conparing it with other films of the same eaulsion Bateh which
heve been given known exposurss and developed under the mane
conditions (prefersbly along side) the film Leing amslyzed.

It is felt that this aatter raises a guestion as to whether the
licensee’s film badges csn be considered as “appropriste pore

sonnel monitoring equipment™ meeting the requirement of 16 CFR -
20.202 and that this may pecsd to be discussed:

by L&R with the

involve = substantisl hazsrd. HNowever, a reinspection will
he ssheduled to be performed in sbout six monthe.

' Fore AEC~%G2 wes not is#ueé te the licenmsee because two of

the items of noncemplience noted during thie inspection were
deficiencies which remained uncorrected after the lest ine
spection and becsuse of the other comtrel defisioncies-din~
cusged above, Sk T e e e e e T

i,

License Mo, 351-76~7 wse also inspected ai th& ssze time.
Form AEC-S91 wes issued to the licensee invelving one item
sf noncempliance, 2 record keeping deficlency.

Enclogure:
1 ¢y of Rpta

cetr Cilsdyg
w/orige of Rpt.
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. XU, S. NAVAL HOSPITAL "

)
-L\sT. ALBANS L. .. 25. N. Y. ADDRESS REPLY Fo
A . COMMANDING OFFiceR-

<

N
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U'. S. Atomic- Energy Commission
Region I, Division of Compliance : /"L
376 Hudson Street

o
AND RCFER TQ: - « & . f :
d 4 -7

12 February ¥964-; A "‘/

New York, New York ' Lic -3/ 7¢-6

Attention: Mr. Eugene Epstein

Dear Sir:

Radioassay of contents in the liquid storage tank in our’
laboratory was performed on 31 J anuary 1964 using both a Nuclear-
Chicago Gas-Flow Counter and a Scintillation Well-type Counter.
Counts received from the gas-flow counter were 0,0004 microcuries
and those from the scintillation counter were less than 0.0004
microcuries. The samples were removed from the storage tank after
an opening (provided with g closing valve) was installed into the

. top of the tank which allowed for adequate mixing of all contents.

No radiosctivity has been dispensed into this tank since 24 December
1963,

-

U An extensive radiation safety program has been established since

' your inspection of 24 December 1963. -Some of the procedures being

conducted are listed below.

- Daily radicassay of liquid contents in storage tank,

. Swipe tests of all areas twice weekly. '

« Storage of radioactive wastes and non-disposal until
at least ten half-lives have elapsed,

4. Maintenance of records on all of the above procedures.

[N

In addition to the above, calibration and leak tests on the Cobalt-60
wires and the Strontium-90 Medical Applicator are currently being
performed by the Radium Chemical Company and Tracerlabd Corporation.
Report of these tests will be forwarded to you as soon as the results
are received by this laboratory. '

Decontamination of the floor spaces in the Radiation Controlled
Area using Radiacwash solution have been conducted 2~3 times weekly
for the last 2 months. Results of swipe tests show that counts received
are now within normal background range. ' :

We hope the above data is the information you requested.
Sincerely yours,

G e —

CAPT MC USN
Chief of Radiology

B TRt R A
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T ~ MEMO ROUTE SLIP @ |__| See me about this. || Forconcur@; | || For action. L.

. Form XEC-98 (Rev. May 14, 1047) Noth and return, For signatu
TO (Name and unlt) INITIALS REMARKS

'R. G. Page, Chief Attached is a copy of a letter dated 2/13/64

Enforcement Branch
DLAR,HQ

For Infermation,

DATE | showing corrective action.on items of noncompliance

noted for the U, S. NavallHospital, St. Albans, N. Y.

TO (Name and unit) INITIALS REMARKS
License 31-76-6 on form

C-417 transmitted 1/24/64.,

;

DATE ’ s
Enclosuret i
cy ltr dtd 2[12/64 -
TO (Name and unit) INITIALS REMARKS
DATE :
FROM (Name and unit) REMARKS

R. S. Cleveland, L
Radiation Specialist -

(Revie»}),ﬁgx

MR 382 | B 14/64

QPO b 16 -77645 -1

USE OTHER SIDE FOR ADDITIONAL REMARKS
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v .~ UNITED STATES GOVERNMENT

Memorandum

To E. R, Price, A4ssistant Director DATE:
4 Division of Licensing and Regulation, Hg VAN 24 11964
FROM R. 8. Cleveland, Radiation Specialist (Review)
Region I, Division of Compliance iz c
SUBJECT: TRANSHITTAL CF LICCKSE COMPLIANCE INSPECTION REPORT -

10 CFR 30

CC:I:EE

Transmitted herewith is a license inspection report involvi
noncompliance:

DEPARTMENT OF THE KAVY
U. S. Naval Hospital

_Radioisotope Laboratory
St. Albans 25, New York

License No. 31-76-6

é

The items of noncompliance were discussed 2%t a conferencee
- - on December 24, 1963 with Captain Walter F. Hansen, USKN,
é Chief of Radiology and Acting Base Commander in the absence

of Captain J. Yown USN, Base Commandant. Hansen indicated
his willingness to comply with the regulations and to take
avpropriate corrective action. o

1t was pointed out to Hansen that failure to maintain records

of sewerage disposals and failure to perform tests for leakage

at intervals not to exceed six months were recurrent deficien-
cles wihich had been noted at our inspection of License No.

31-76-4 on $/14/59. Hansen and Pischnotte, the RSO, who also
attended the conference, both stated they never saw the results

of the previous inspection or the letters from DL&R dated 12/30/59
listing the items of noncompliance and the licensee's corrective
action in the letter of 1/6/60. Hansen stated that this is partly
cue to the fact that supervisory control suffers from transfer of
personnel without arrival of replacements for considerable time.
He stated he would search for all tae correspondence and stated
prompt corrective action would be taken.
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The items of noncompliance listed for failure to make an
adequate evaluation of a s5pill of Sr-90-Y-90 and of the
concentrations of Sr-90-Y-90 and I-131 disposed to the
sanitary sewerage system were also discussed. It was
pointed out to Hansen that, although the Sr-90-¥-90 spill
occurred approximately two years ago, the floor drain
through which floor washings are disposed still shows signs
of removable teta contamination and it was evident that

a large quantity of Sr-90-Y-90 had been disposed of without
any record or evaluation of concentration.

Hansen stated tney will no longer use the present hold-up
tank. He stated that all operations will cease until the
laboratory is thoroughly decontaminated with all washings
collected and contaminated items disposed of by burial or
transfer. He stated a new hold-up tank would be installed
and that a full evaluation of concentrations and activity
involved would be made of the hold-up tank's contents before
release to the sanitary sewerzge system.

Management control of the radioisotope program was also dis-
cussed. with Hansen. The inspector pointed out that there
appeared to be a breakdown in management control when they
are not informed of spills of radioactive material, where
decontamination efforts are made by subordinates without
wanagement knowledge and where it appears for periods of

time there is no management control due to transfer of naval
personnel. It was also pointed out that a subordinate zssumed
the duties of =50 without any supervision from the actual RSO.
Hansen stated he would institute strict control and it was
evident to him that there . was 2 breakdown in management of

the radioisotope program.

The licensee's administrative instructions were also reviewed 7
with Hansen. It was pointed out that on page 4 of the in-
structions emergency dose of 10R and 25R are permitted. It

was pointed out that these radiation doses exceed the limits i

!
r

‘T’O\AOL\ A .g “;.‘,& . CJ{E

PRI L

oo



N T AN X L TR,

PRSRNIVAIS T 7 Va1 3+ 7. LK

FEY FYVY

as expressed in 10 CFR 20.101(b). Item V on rage 4 of the-
instructions refers to general surface contamination as being
maintained below tolerance levels in 10 CFR 20. It was vpointed f
out that 10 CFR 20 does not list specific limits of surface '
contamination. It is recommended that these procedures be /
further considered by L&R as to whether or not they should

still be approved and required to be followed by License J
Condition 43,

It is felt that the licensee's method of evaluating personnel
film badges is very inappropriate and subject to gross errors.
Since the density on a developed film is affected by the strength
of developer, temperazture of developer, time in developer, and
character of specific emulsion used in a given batch of film,
it is most difficult to validly evaluate a given film without
comparing it with other films of the same emulsion batch which
have been given known exposures and developed under the same
conditions (preferably along side) the film being analyzed.

It is felt that this matter raises a question as to whether the
licensee's film badges can be considered as "aprropriate per-
sonnel monitoring equipment" meeting. the requirement of 10 CFR
20.202 and that this may need to be discussed by IL&R with the
licensee, ) , - ' ‘

"It is believed that the items of ‘noncompliance do not currently

A

involve a substantial hazard. However, a reinspection will
be scheduled to be performed in about six months.

Form AEC-592 was not issued to the licensee because two of
the items of noncompliance noted during this inspection were
deficlencies which remained uncorrected after the last in-
spection and because of the other control deficiencies dis-
cussed above,

License No. 31-76-7 was also inspected at the same time.
Form AEC-591 wss issued to the licensee invclving one item
cf noncompliance, a record keeping deficiency.

Enclosure:
1 cy of =pt.

cc: CO:HG
w/orig. of Rpt.
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SUBJECT:

OPTIONAL FORM NO. 10 C ) $010-106 .4(&\
MAY 1962 EOITION R
GSA GEN. REG. NO. 27 G

UNITED STATES GOVERNMENT

Memorandum

E, Epstein, Region I = Division of Compliance DATE: January 20, 1964

Neo Yo Chu, Chemist 7’
Radiochemistry Division = HASIL

ST. ALBANS NAVAT, HOSPITAL SMEAR SAMPLE H#881 = REQUISTION D=3713,

HSGC:NYC

A beta absorption curve wag run on Smear Sample #881 and the contamination
was found to be purely st? . A Sr7" standard was used to check the
sample, Copies of the curves obtained are attached,

Enclosures = 2
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' U.S. NAVAL HOSPITAL

ST. ALBANS L. I, 25. N. Y. AGDRESS RERLY O
COMMANDING * OFFICER: 2

,

U. S. Atomic Energy Commission y
Region I, Division of Compliance )4(ﬁ(\hm
376 Hudson Street ¢-6
New York, New York Lre -3/7

Attention: Mr. Bugene Epstein

Dear Sir:

™ Radioassay of contents in the liquid storage tank in our

o laboratory was performed on 31 January 1964 using both a Nuclear-
Chicago Gas-Flow Counter and a Scintillation Well-type Counter.
Counts received from the gas-flow counter were 0.0004 microcuries
and those from the scintillation counter were less than O.0004
microcuries. The samples were removed from the storage tank after
an opening (provided with a closing valve) was installed into the
top of the tank which allowed for adequate mixing of all contents.
No radiocactivity has been dispensed into this tank since 24 December
1963, :

é . '\ An extensive radiation-éafety program has been established since
B your inspection of 24 December 1963. Some of the procedures being
conducted are listed below.

1. Daily radioassay of liquid contents in storage tank.

2. Swipe tests of all areas twice weekly,

3. Storage of radicactive wastes and non-disposal until
at least ten half-lives have elapsed. ¥

4. Maintenance of records on all of the above procedures,

In addition to the above, calibration and leak tests on the Cobalt—-60
wires and the Strontium-90 Medical Applicator are currently being
performed by the Radium Chemical Company and Tracerlab Corporation,

Report of these tests will be forwarded to you as soon as the results
are received by this laboratory.

Decontamination of the floor spaces in the Radiation Controlled
Area using Radiacwash solution have been conducted 2-3 times weekly
for the last 2 months. Results of swipe tests show that counts received
are now within normal background range.

We hope the above data is the information you requested.
Sincerely yours,

CAPT MC USN
Chief of Radiology
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Coomanding Cfficer
U. 3. Baval Hospital
8t. Alm 25, lqw rork

' pear Stws
This refers to the inapection conducted on Decembar 24, 1963, of

your aetivities suthorized under ARC Byprodurt Material License
30- 31’76“6-

tz mcm :hat muxn of m acuvttiu m not mduum in

"rith 10, Godcef h«ul luulaﬂm ia that:

1. Contraxy to 10 CFR 20.201(b), “Suwveys,”
surveys were inadegquate to dcumimx

&, the quantities and concentrations of .
radfosctive matarials disposed of by Lo
relasse inte m‘ sanficaxy saverage systeam;

-2 b the radtstion haserds incident to & spill
of strontium 90~yttrium 90 in the "Hot"”
lnboutory which reportedly mz-d during
1962; and

¢. the quantity and sirborne concentrations
of stroutium S0-ytirium 90 relessed from
the sxhaust hood into uurestricted areas
as a result of the spill of strontium 90-
ytuiml 90 &uriag 19&2.

Contrary to 10 €PR 20.403(H), W of N\ R

surveys, rédiation monitoring and mm*: ,

&, vecords wera not maintained showing the
materials disposed of via the sanitsry
sewersge system; and

o]
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DATE D | e
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U. 8. Kaval Hospital -2 -

FEB 24 1964
2. continued

b. records were not meiatained of surveys made
pursusat to 10 CFR 20.201({b) in comnection
with the possession and use of strontium 90-
ytirium 90,

3.  Contvary to License Coudition Mo. 43, whieh

March 22, 1962: .

&. the radiclogical safety officer did not
agsess the extent of the strontium 90-
ytexriva 50 contamination following the spill
which reportedly occurred during 1962, and

i s s SR OB 18 £he- deconte
. of youy iting Procedure sad Ceneral

b. the radiologicel safety officer did not
- inform the Radioisotope Comuittes of the
spill of strontium 90~yttrium 90 referred to
above as specified in paragraphs 3(2) axd
3(z) of RAVEOSZP INST. 8470.2, v e .

4. Several sesled sources containing byproduct
weterial had not been leak tested at iatervals ,
of six months or less as required by License 7
Condition Ko. 28{C). Also, records of those Y
tests conducted were not maintained im units of
uicrocurics as required by License Condition Ho.
28¢p).

This aotice is sent o you pursuant to the provistons of Section
2.201 of tha AZC's "Bules of Practice,” Part 2, Title 10, Code of
- Tedaral Regulations, & copy of which {8 enclosed. Bection 2.201 = -
e requives you to submit to this office, within tweaty (20) deys of
. your vaceipt of this notica, & writien statement or axplanation
in reply including (1) corvective steps which have been taken by :
you, aud tha results achieved; (2) corvective steps which will be

taken; and (3) the date whon full compliance will be achiaved.

OFFICE »

i
. SURNAME p : w .

U>._.,mV --..: -:-.-
Form AEC-318 (Rev. 9- ry_n
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e
ST. ALBANS L. I, #8, N_ Y. [/‘Illj ADDRESS REPLY TO
COMMANDING OFFICER
AND REFER TO!
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6470/1
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Mr. Eber R. Price

Assistant Director

Division of Iicensing and Regulation
U. S. Atomic Energy Commission
weshington 25, D.C.

Dear Sir:

In reference to your letter dated 24 February 1964 relative to
non-compliance with AEC's "Standerds for Protection Ageinst Radiation",
‘j Part 20, Title 10, Code of Federal Regulations, the following corrective
procedures have been done. The below statements refer to sub-hesdings

5 1, 2, 3 and 4 of your letter. ‘

a. Radioassay of contents in the liquid storage tank wes
performed on 31 Jamuary 1964 using both & Nuclear-Chicego gas flow
counter end a scintillation well. counter. The samples were removed
from the tenk after an opening, provided with a closing valve, was

: . installed into the-top of the tank which allowed for adequate mixing
: of all contents. Sample counts with gas flow counter were 0.000k = -
micrdcuries/ml. and those from the scintillation counter were less
k than 0.000% microcuries/ml. No radioactive material has been dispensed
into this tank since the inspection of 24 Decenmber 1963.

b. An extensive radiation safety program has been instituted
and cerried out since inspection of 24 December 1963, utilizing the
following corrective measures and procedures.

(1) A1l areas and floor spaces in the radiation controlled
aree where contamination was found were decontaminated by Radiacwash
solution conducted 2-3 times weekly for the past 2 months with all swipe
tests and survey monitoring of areas recorded and logged. Present counts
received for these areas are now within the normal background range.

(2) Appropriate storage of radioactive waste for non-disposal
until at least 10 half-lives have elspsed.

(3) Daily radioassay and logging of liquid contents in
storage tank since 31 Januvary 1964. This now to be conducted at weekly
intervals with records maintained.

(%) Maintenance of records on all survey areas, radiation
monitoring and disposal of any radiocactive material when done.

et
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¢. No definite information can be found or available to
present personnel as to why the Radiological Safety Officer at the
time of the slleged spill in 1962 did not inform the Radioisotope
Committee of this incident, or as to why the decontamination of the
affected areas .was not carried out according to Section VII “Operating
Procedure and General Instructions for the Radioisotope Iaboratory“.
At present the limited areas where contamination was found have been
decontaminated under present Radiation Safety Officer supervision es
stated in para. b(1) above. In the future, if any such incident should
occur, the Radioisotope Committee and all pertinent personnel shall be-
s0 informed and records meintained of all procedures and suxrveys
conducted thereon. :

d. In regards to Ttem 4 of your letter concerning sealed sources
containing byproduct material, calibration and lesk test on the Cobalt-60
wires were performed by the Redium Chemical Company on 17 February 196k,
Test No. WA-109-64. These sources were compsred to & radium standard and
found to have & gamms equivalent of 11 millicuries each. The leak test
showed that Wire #1 counted 0.0036 microcuries and Wire #2 counted 0.0008
microcuries. Calibration and lesk test of the Strontium-90 Medical
- Applicator is currently being conducted by the Tracerleb Corporation.

é- . These tests will be conducted at least twice a year with records and . .
certification that the tests have been made maintained in units of micro-
‘ curies as required by license condition No. 28(D). None of the above
sealed sources have been in use for the past year.

The personnel monitoring program conducted &t St. Albans involves the
wearing of f£11m badges, processed every 4 weeks or less and pocket dosimeters
read daily, of all personnel who are working with fonizing radiation or
engeged in the handling of radicactive materials and by those entering a
radicactive ares.

Films for our program are obtained from the U. S. Naevy Supply Depot
and are of the Dupont SX-222, SN6665-531-2763 type which contain component
films No. 508 and 510 for X-ray, beta and gamma radiations. Calibration
curves are made from the same type film and emulsion lot number and are
provided by the Bureau of Medicine and Surgery. These curves are used in
conjunction with a densitometer, Weston Photographic Analyzer in the
measurement of the film densities. A minimum of three pairs of unexposed
control films are processed simltaneously with each batch of exposed film.
The average density of the control film is subtracted from the observed
density of each of the processed personnel films. The resulting net densi-
ties are then read from the calibration curve and the exposure date in rep
or roentgens is obtained.




SR &
i .- ‘ : A ) . i
i %

22/mp

6470/1
Serif 32 < ¥
MAR 3 1964

e

A photodosimetry log is maintained of all exposures received.
In addition, a permanent and contimuous record of exposure is made .
by entries on Form DD-1141, Record of Exposure to Ionizing Rediation,
on each individual. An anmual photodosimetry report, NAVMED 1432,
Personnel Exposure to Ionizing Radiation, on all personnel exposures
is submitted to the Buresu of Medicine and Surgery at the end of each
calendar year. In the event of an overexposure to ionizing radl ation,
NAVMED 1433, Personnel Overexposure to Ionizing Radiation, is forwarded
to the Buresu of Medicine and Surgery as soon as possible after over-
exposure. -

It is believed that these series of actions will bring this activity
into full complisnce with AEC regulations.

Sincerely yours,

) .
» '.. \
fJe. L.
CAFT M »
Commanding Officer

Copy to:
Chief, BUMED (Code Th4)



!ann STATES ATOMIC ENERGY COMMISSION
COMPLlANcE lNSPECTlON REPORT

. Form-ARC~417 .
(4-58)

L Name and address of licensee . . | _ 2. Date of. inspection o

Department of the Navy . _12/29/65 and 1/28/66
U. S. Naval Hospital 3. Type of inspection i om

Radioisotope Laboratory 4, 10 CFR Part(s) applicable
St. Albans, New York , ;

5. License number(s), issue-and expiration dates, scope and conditions (including amendments)

License Number Iype Date of Issue o Date of Expiration

31-76-6 ~ Reinspection  8/4/64 - 8/31/66
Amend, 1 (Amends license in its entirety) -

6. Inspection findings (and items of noncompliance)

The inspection of the U. 3. Naval Hospital at .St. Albans, New York on 12/29/65
was a routine re-inspection, where the current status regarding the items of
noncompliance resulting from the previous inspection in December 1963 was re-
viewed. On 1/28/66, the inspector re~visited the naval haspital for the specific
purpose of examining the film badge program conducted thers in ¢onjunction with
the Bureau of Medicine and Surgery of the Department of the Navy. :

The only itema of aoncomplianéo noted ox observed during %ﬁc course of the in-
spection on 12/29/65 are as set out below: i

l. license Condition 136

- The Sr-90 §y¢ applicator and two $o-60 sources wordinnt always leak
tested ;t intervals of eix months or less. (See paragraph 27 of report
details '

2. 10 CFR 20.30)

~ Disposal of waste materials contaminated with readiiy detectable amounts
of radicactive materials has been made to the general trash handling system.

(See paragraphs 26 and 40 of report details.) :
7. Date of last previous inspection 8. Is “Company Confidential” information contained in this report? Yes [] No K]
(Specify page(s) and paragraph(s)) ‘
12/24/63
DISTRIBUTION:: :
Orig. - CO:HQS L Charles F. Stearms
1 ¢y. - SIR / : o (mepector)
1 ¢y. -~ DML a . Approved by: Richard &, Gilbert, Radiation
2 ¢ys - CO:I : ' Specialist, Regien I, Division
of Compliance
(Operations office)

February 24, 1966
: (Date report prepared)

“itional space is required for any numbered item above, the continuation may be extended to the reverse of this form using foot to head
leaving sufficient margin at top for binding, identifying each jtem by number and noting “‘Continued” on the face of form under

iate item, 10—~73314-3 U, 5. GOVERNREKT PRINTING OFPICS

RECOMMENDATIONS SHOULD BE SET FORTH IN A SEPARATE COYERING MEMORANDUM

=
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PART 30 INSPECTION

DEPARTMENT OF THE NAVY
U. 8. Naval Hospital
Radioisotope Labofatory
St. Albans, New York '

L

Dates of Ingpectib_nz becembe: 29, 1965, January 28, 1966,‘@%&%-@ cg‘

~ Persons Accomgagiing Inspector:
None ﬁﬁ

A

Persons contactiﬁi

Dre. Walter F. Hahban, Captain, USN, Chief of Radiology (12/29/65, 1/28/66)
Dr. Mario Rosa-Garéis, RSO (12/29/355 1/28/66) 1%/

David Shaw, ChiefiHMC (1729/65 only)

James Gatewood, §i§3 (12/29/65 enly .

Captain Ralph Faugett, Executive Offiocer of the Naval He pdeal (12/29/65 only)
William Penman, HMe2 (1/28/66 oniy) _ Lo

Norman Olasen, HH§33§1/25/66 only) - . e

”Vck und

2k T Lo
9. An inspection of this license on 12/24/63 resulted in a 417, None
of the items of Eﬁﬂncnpliuncc resu&tﬁﬁs from that imspection were

found %o bo.roc:%:ins or ungorrected &n the ourrent inspeition, ex-

on for failure to leak test sealed soureces at

cept for the oftid :
intervals of 6 mothe or less which was found to be recurring (See
paragraph 27)). i regard to items la and 2a of the enforcement
letter resultingifrom the last inspection, the licensee.ourrently
performs surveys. 6f radioactive material before releasing to the
sanitary ssweragi@ystem, and meintains records of these disposala.
;S%ems in this letter (viz. 1b, 1¢, 2b, 3a; and

LIl of Btrontium«<90si¥tterium-90 which ocourred
Anspection. The Iidensee has repeatedly cleaned
+Bpill occurred,.ha¥ performed pariodie direct
“3he area, and maftitains records of thé results
:(8ee paragraph 18): (The 1isensee no loiger
Atius-50-Ytteriun+90; the contaminstediwaste
8 area has heen'ifansferred to Radiclegleal

Fae -
My P, 104
SR s 8

the area whare %
réading surveys 4
of Shese surveyss:
possesses any 81444
sccnmulated fromtEh
Se¥vicen, Ine,)s & :
o | o CEa

10. In additien to th§ items of noncomplidnece for which the licensee
was cited; the eiifrcenment letter eriticired the film badge proe
gran at this hai€§§i1 and requested clarifying informatien on this

¥

¥ .
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program. In particular, the letter questioned whebher film badges
-and calibration films were always of the same emulsion lot, and
whether the same procedures were used in developing the film worn
by persomnel and calibration films. The licensee's response
stated that calibration curves sre made from the same type film
and emulaion lot sumber, but the inspector's examinution of the
filn badge program on 1/28/66 did not indicate thad mew calie
bration curves actually have been provided for eaol new emulsion
lot of f4lm. (The most receat calibration curves available on
1/28/66 werd dated July 1965, and the emulsion lo% auzber was not
specified on these curves,) For more details on the U, 8. Navy -
filn badge program, see the "Personnsl Monitoring" aand-Inspsctor's

Evalwetion" sections of the repory details.

1l. At the time of the last inepection, the RSO was Gommander Pischnotte,
but he was replaced lesa thap &emionths prior te the current inspec~
tion, by Dr+ Rosa~Garcia. Also, most of the other individuals in- .
volved in the use of isotopes at the time of the last inepection
had been replaced prior to the surrent inspection,  However, an ox~
ception to this is Captain Walter F, Hansen, Chief.-of Radiology, and
head of the Radioisotope Laboratory who was transferred to 8%, Albans
Hospital a few months prior to the last inspection, and is still at
St. Albans at the present time. The chain of commapd for the cur-
rent staff of personnel involved with isotopes is as followss
Technicians report to David Shaw, Ohief HMC. Chief Shaw, as well
as dootors at the hospital are responsible to Dr. Resa-Gareias, as
far as the use of isotopes goes.-  Rosa~Garecia reports to Captain
Hansen, who in turn is responsible to the head of She Hospital,
Captain John Albrittin, and his executive officer, Captain Ralph
Faucett. In addition to being responsible for radiaticn safety,

Dr. Rosa-Garcia setively participates in the use of isotopes.
Captain Hansen stated that he had no longer directly participated
in the use of isotopes since Rosa<Garcia arrived af the hospital.

g

Facilities and Uses - - 2

: i

12. The rather extensive .and completely equipped labqrgtory facilities
for the use of isotopes are the same as those desoribed in pre-
vious reports. o : -

13. In general, the exteat to which isotopes aro-curroitly being used
at 5¢t. Albans Naval Hoapital ia appreciably less than at the time
of the previous iuspection. One reason for this diminished use
of isotopes, according to Rosa~Garcia, is the curremt temdency at
this hospital to discourage the ghoice of an isotops technique for
a given application, whenever am acceptable alterpative method is
available which does not involve the use of isotopés., For example,
Rosa~Garecia stated that the written request for authorization to
use isotopes therapy, which he is required to submft to the radio-
isotope committee, must include an explanation of why alternative -
techniques would not be satisfastory for this particular patient,
Also the isotopes may be used only by or under the supervision of
individuals designated by the radioisotope committde, as required,

) A
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by License Condition 12, - s

14k, From review of use records by the inspector and atatements by Bhaw,
Rosa-Garcia, and Hansen, the scope of the surrent isotope program
is indicated by the following. 8ince Rosa Garcis syrived in 8/65,
1-131 hes been used in the treatment of garcinoma fwice, for cardiac
condition once, and only five times for the treatmant of hyperthyroid
conditions, even though the frequeirscy of hyperthyroid treatnents
have previously been on the order of several per adpth. Siatlarly,
Rosa-Gareia stated that he has had no request for $herapy using
collodial gold, celledial P-32, or soluble Pe32 (0¥ any other
therapy), even though each of these had been perfofmed on one or
more occasions in the year 1964 prior to his arrivsl. The eur-
rent frequency of uses other than therapeutic is indioated by the
list below for the month of November 1965, from the licensee's -

records, ~ . L
_ ' Total number of Patients
Radiomedieine Application 1K Novenmber of 1965
T3 Thyroid diagnosis {in vitre) 59
I-131 as ¥al - Ihyreid diagnosis (in vive)*
" ' 2 hour uptake Y4 5e
" 4 hour uptake . s Lle]
" o , 24 hour wptake S o
" 8cinti & Phote scans ** 102
" , Polaroid Scans** B 21
" Conversion Ratio B L8
" , : Saliva PBI o 47
I-131 as IHSA Blood Velume o 13
I-131 as Hipputope Renogranme o 4
Hg=~203 Renoscans L b
Au=198 ' Iiver Scans 4 14
Hg~203 ' Brain Scans 16
I-133 : ' Lung Soanas 2
Co=60 as Vit. Bel2 -8chilling Test &
I#l3l as Triolein Fat Studdies 3
I-131 as Qleic Acid Fat Studies 5 2

w

* A1l the invivo thyroid tests are run following a .single adminis-
tration of 50 ue I~131 as Nal, according to Rosa=Garcia.

**"Photo Scans" and "Polarcid Seans" do not represent actual additional
scans rum on the patient, but instead merely photegraphie records
of the scan on Xeray film and pelaroid film respectively.

15. As indicated above, there are several technicians who handle iso~

- topes under the supervision of Ghief Shaw. James Gatewood, HM-3
has been at the St. Albans Naval Hospital since Jume 6, 1965, The
handling of isotopes by Gatewood consists primarily of the per-
formence of blood volume determinations and renograms. He is alao
responsible for the routine dugies connected with yadiological
safety, sush as carrying out direct reading surveys, and the pro-
cessing of film badges. Joseph Carney specializes in thyroid work,
which includes thyroid scanning and assisting Dr. Rosa-Garcia in
thyroid therapy. Norman Olsen does the routine work oonnected with
all scanning, except for thyroid scanning, William Penman, who




16,

17.

18,

19.

[ o
o

recently arrived at% this hospital, carries out spegial diagnostic
tests, such as fat absorption atudies, eto. Chief Bhaw and all
the technicians under him had gompleted the six month training in
isotopes given by the Navy at Bethesda, except for;Olsen who took
the course at San Diego, which is patterned after the one at
Bethesda, according to Gatewcod. . T

s
"%

Radiological Safsty Precautions and Procedures v;?
——-————5-3—e-———-I—-e~——33fe1749i-5———-—f~¢- ey

, S R T
A "Radiation Safety Guide” was: drawn up by captatpkﬁhnabn and

M. C. Posipanka, HMC ia April 1D6h, - (Posipanka, Who is no longer
stationed at this Naval Hospital, had been $he counterpart of ‘
Chief Shawj she was also directly responsible to $he RS0.) A copy
of this. "Radiation Safety Guide™ is included in the license folder.
Inspector review of this guide and license applicaiion dated
5/5/6k4 indigated that byproduct material is possespgd and used in
agcordancg with these doouments, as required by ligemse Condition
18, : . ’ 4

Separate written instruections have also besn drawxiup for each
treatnent involving the administration of Au-198, Pe32, l-131,
and so ons These include instructions rejuerding the hazard from
radiation levels near the patient, precautions nesessary in han~
dling excretions, and so on, GCoples of these instyuctions have
been attached to the inspection notes. Some of th¢ general pre-
cautions taken were stated by Ross-Garcia to be am followst No
one is allowed in the pgtient's room, except personnel necessary
for care.of the patient, Linen is monitored, and held for decay
if neceasary. The 2 mr/hr line is marked on the floor of the
patient's room with tape, as determined by direct reading surveys
using a GM survey meter. (Records of such surveys wers reviewed
by the inspector.) Personnel required to be in ths patient's room,
such as nurses, wear self-reading pocket dosimeters, Specific
inatructions pertaining to an individual case are gritten on the
patientts ghart. _ R

Do
Cot

] oo
Rosa~(aycia stated that he follows a rule requiring: that each .
patient to whom 30 me or more have been administered will re-
mein hospitaliged until only 10 me or less remain in the patient,
even though the official requirements, .according $o° the Radiation
Safety Committee and according $o License Conditiom 16, is that
the patient remain hospitaliszed until 30 mc or less remain, Lie
cense Condition 15 states that patients conteining:ifo<60 and/or
Ir-192 ghall remain hespitalized until the implantsaare removed.
Captain Hansen stated that neither Co«60 or Ir-192 implants have
been used since before the last inspection, and he knows of no
case when Co«60 implants have sver been used. ILigénse Condition
17 requires that sealed sources containing byprodudt amaterial
shall not be opened. Hansen and Rosa~Garcia stated that sealed
calibration sources are never tampered with in any-way, and sealed
Co=60 sources for therapy are mgt used at all, rﬁgg
Rosa~Garcia stated that the pelicy at St. Albans Hospital is to
keep the activity of doses administered to patients. as low as
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.will henceforth he used instead of Hge203 for brai,

2 L
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i £
practicable, He stated that the dose for treatucﬁfuot hypere
thyroid cenditions has usually bsen 4 - 6 mo, witlin maximum of
8 mc. The dose of I-131 aduinimtered to each of fMe two patients .
treated by ‘Rosa~Garcia. for carcinoma of the thyrofd wes 100 mc.
In the cass of Au-198, a dose of 100 mc was aduini
patient on 3/17/64 and 80 me was given to another 3
4/13/64. Xn a case where P=32 es scdium phospaté.§
the treatment of bone metastases, 1.5 me was admigfatored intra-
venously esch day foy ®ix consecutive deys. In & ‘gage where .
P-32 as eolleddsl chromic phospate was introduced mto the pleursl.
cavity of ‘a patisnt, the dose was 10 mc. The lavggat dose of by
product material noted by the inspector tc be used for diagnostic
purposes was 700 ne Hg~203 for brain scans. (Foripenal scans, .
100 « 150 ne Hg-203 is used.) _Ascording to Rosa-Uayeia, Hgel9?7 - -
and remal -

soans,

. patient using ’

Rosa~Garoia stated that Hg-203 {s injected into
quires only -

a disposable syringe. He stated that the process j
10 seconds or leas, and no exposure has been notedpn a self- -
reading desimeter (or f1lm badges) worn on the chell pooket fole - -
lowing this procedure. Rosa-Gardia stated that R technique
is in line with the instruotions give to him at thi'

Navel Training School, and sinde leaving this schod

given any.further consideration to an estimation of
whigh the hind might be exposed’in such an admwiniat
evaluation of the Naval Training Bohool of this faghnique as being
permisaible is supported by théinspector's approuiMate caleulation
of the expoaure to the hands, ad least to the exteht that it in-
dicates the exposure per calendar quarter should L much less than
the limit for the hands in part 20. (This oaleulpflon was made
using assumptions for time and fysquensy whieh arg:jore cone .
servative than the figures for. these two parauotcﬁi@obtainqd from
the license¢’s records and statesents by Ross-Gargfk, as follows:
Assuming more than twice the number of injectiens Ber quarter
than would be derived from the 'table in paragraph“gbd, where 16
injections are 1listed for November 1965; at 30 meghnds per in~
jection, sompared to Rosa~Garcis's estimate of 10 ggconds or less
(ve8.)) apd source-to-hand dispapse of % com, the thlal exposure
for a caldndar quarter would be:mpproximately 3 R ¥ After dis-
cussing thim question of exposure:$o the hand ¢ i andecting s
Hg~203 with. the inspector, Rosié»GArcia atated thatile would give = -
serious gopsideration to the use of a wrist badge:§§ estinmate the
exposure in'A future adainistrayiop asuch as thiss ' o

Rosa-Gareis stated that colloddal P=32 and collotdal
intreduced into cavities of papieits by the standaw ;- technique

whereby a saline solution forces the collofdal isofgpe by a gravi-

tational feed through a tubing gonnected to a sy LAg
previously bheen placed properly imto the patient, i
doses of I=13) in the liguid form are administersg’e

of a straw placed in the original bottle in which;

was shipped to the licensee, . 2

Instrumentation and Surveys - B :”ﬁ
| ' L | . ,
Acoording to Gatewcod, a GM survey meter with.thcvgjxy designation

2isA
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24,

bration sources are available for ghecking these 1

L o N
ANFDR-27F is used for direct reading surveys. The:dicensee also
posseases many other instrumenta fer surveying and iaboratory

counting,” These are listed on sheets no, 1 and 2 gttached to
the license application dated 5/5/64, Rosa-Garcis §tated that
most of these counting instruments are not used; offen an in-
strument would be pirocured by some predecesscor, an® then never
used after that individual left the hospital, SevgFal calie

ﬁ%trumonta.

Gatewood, {#isotope Technician, oonducts direct raa@%:c surveys,
around areas where isotopes are stored and used on¥a weekly
basis., These surveys include readings taken at BNy specified
points, and the results of these readings are recorded on data
sheets with diagrams on which these points are denki
nunbers, -The inspector reviewed records of the r s
of these surveys., For the survey dated 12/27/65,. | sxample,

the inspegtor noted that for mest of the readings gher than

those taken near stored radiocagtive material or walkfe were be-
tween 0,02 and 0.06 mr/hr, ineludiag all resdings 4§ unrestricted
areas. An exception totthis wes the hood where a §fill of Sr-90~
Y=90 had eccurred prior to the last inspection, fok.which 3 « 5 :
nr/hr beta was recorded. These Feports of rout ne
inelude results of swipes taken at scme of the poilky
direct reading surveys are made.. In the case of 1E
one of the sirveys conducted in Odtoder 1965& the 833
oitude of all swipe results redorded was 10™% or 10P2 ucy the b
areas swiped included the hood where the readings #f 3 - 5 mr/br -
beta waspobtained, S i) :

She isotope
Rosa-Garoia, .
handle iso~

The inspeator conducted a diregt reading survey ol?
lab and the.area where waste ig atored. According ¥
these areas are restricted to parsonnel authorisedy
topes, and are kept locked at aight, In most ar Mg no significant
reading above background {i.e. less than 0,05 mr A} was obtained
with AEC Koy 5573 GM survey meter, with the followffig exceptions:
{All readinga obtained with this AEC #5573 GM moter:(end window)
with shield off unless otherwise moted) - k3

Appreximately 1 mr/hr maximum at the surfacdigf lead bricks
behind which bdyproduct material is stored in

Apptﬁiiiatoly 0¢7 mr/br ;iiiihn at the olosi\ﬁﬁ_
rozgigprator. U :
13 mr/nr at the t§§i; next to the ref :

X 'ntoly'zo-l:/hr uditfi large plaatioi:';
urine‘being held for doea;.ﬂj s

Lcni,ﬁﬁan 0.5 mr/hr at the :top of the garbaggisan containing
80143 waste, with the top Pamoved, and approgimately 1 mr/hr
at the open top of another such can, Fre

APP?%#‘!thI 0.3 mr/hy at the surface of th‘
in front of these cans (this lead brick walli}
4 bﬁﬂh high,) A vy

BTV
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~ ples from this liquid waste %o determine the value’ps

N
ok

y front of

0.2~ 0.5 Ar/hr maximun sy surface at flso
‘decurred

kood where Strontiume-90«Ytterium-90 apill X
prior to the last 1nspoeg;9§. :

¥ore. than 20 mr/hr at one spot on bottom eurfsce of this
hoody  (Reading taken with shield off,) Usilff AEC #5655
Juno survey meter, the radiation level at this spot wes
found'to be approximately 14 mr/hr beta resdfig, and 3 ar/hy
gamma’ reading. i :

Waste Dispesal

lLiquid wamts is poured into sinks in the hot laby Which are cone
nested fo.a large metal hold-up Sank. Since the jigensee vas

cited following the last inspection for failurse to Bonduct sur-
veys befors releasing liquid from this tank to tha'lsanitary sewer,
the licenses has been following a practice of eo nting 1 nl san~

.'w.g .\g""‘-.f{;-.»‘;’. . X':J:;:-
PR A

@

tions in we/ml and maintaining a written record of She results .
along with the date the deternination was made. ,iﬁ;aaeareit stated
that the value of concentrations for I+131 listed: A Table X, Ape

&8s the eriterion
ues of comcen-
Bat are ever
“stated that
peentative 1 m}
or. He briefl,

pendix By of Part 20 {6 x 103 we/ml) has been usg
for release, since this figure im lower than the
trations listed in Table I for all other isotopes:
disposed in%o the sinks at this hiepital. Gatewond
he measures these concentrations by counting a reyy
sample in a laboratory counter with a GM tube de L _
explained the caloulations involved in this determffation. The
inspector reviewed written records of theae resul

tsy These records
showed, for example, the most recent release !ronﬁghia tank, on
Ostober 285, 1965, when it contained 450 gallancAc:ﬁ 1quid at a

comcentration of 2,75 x 10-5 ue/al,

zifnctal trash
#x. The stored
gording to L

Solid weste ia stored for decay ip' two large coves
cans in a-ryosm at one end of the isctope labs comp
waste is labeled with kind, quantity, and date.
Rosa~Gareia and fipnsen, direct reading surveys

on this waste held for decay unti} it is finall:-17§: sed along
with other hospital trash after: $he radiation levai had decreased
to what they consider an acceptible valus. (v.i. ayg peragraph 34)

Written regords of these surveys: include the datsfhf survey, the ..
isotopes ingluded in the waste, the inatruments us@d for surveying,
the maximum radiation level found at the surface, . ##d the average -
radiation 'level found at the sirface. The mest rejiat transfer -
of solid waste to general hospital trash was on Nayymdber 30, 1965,
The inspsetor's review of the survey records indiggted that the
maximun radiation level at the surface of this wanfs was 3.0 mr/hr,
and the avérage radiation level at the surface vas Le62 mr/hr, ueing
a GM survey: meter with the U. 8, Navy designation: ANPDR-27F, b

g | o
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byprodust material, other then'tritium, with a ha

than 30 days, in any form other than gas, ahall hg tested for .
leakage 8% intervals not to exteed six months. Foilowing the :
last inspéotion, the licenses wam cited for failug$ to lesk test
either the §trontdum-90 eye appiicator or the twh'ealed Co-60
sourses ay intervals of aix months or less. At ABe time of the
currant imspection, the licenses still posagaso&ﬁiﬁ; same 8y~90
eye applidator, and the same two mealed Co«60 sownfs
in the fo¥m of wires. (Rosacdayeia stated that 3T
applicater is used at a frequensy much lower th RNy

He and Oaptain Nansen concurred $a a statement thit the sealed
Co~60 sourees have not been ussd since the last infpection, and
Captain Hansen further stated:that he had no knbf‘wafc of them
ever being used.) Both the 87«90 source and the:(§e60 sources
were tested for leakige on the date of the last Lid

: Wpection (12/24/63).
Since the last inspection, the Sre90 source has bigh leak tested
at approxisately 6 month intervals except that theimost recent
test was.6/9/65. In the case of the Co-60 sourcedy the first

leak teat subsequent te the last inspection wae dated 2/17/64;

and the next one more than nine months later on 313/30/64; and
finelly the most recent test was conducted Jess than six months
later on 5/21/65. Before the inspector left &he Wompital on the
date of inspection, he was shown paper work on whish had Just been

.drawn up' by Chief Davis for leak tests to be condugted on both

the Co-60 sources and the Sre90 sources. lLeak tesits have been
porformed by the Radium Chemical Coapany, except fAr leak tests
of the 8r~90 sources by Tracerlad. The inspectorist review of

records of lesk tests showsd that all results vqrd%background .

less than 2 sigma,  #y

Posting end Lebeling

R“'l'qﬂfﬁﬁifitatcd,that he knew of no additional sig

_ ' posted
since the:last inspection. Bigas noted by the in petor to be
posted in the Isotope Lab ares were noted to include "Caution -

Radicactive Material®, "Caution «  Radiatien Areg?, and “"Caution -
High Radfiation Area" signs. Stored byproduct tati%ial was noted

to be labeled with "Caution « Radiosctive Materi * and the kind,
quantity, and date of assay, A4l signs had the » findard symbol
and colezse A Form AEC-3 is posted near the entrsfice to the
radioisotope section of the hospital. -

Prosurement - - i o
P i \ *‘,
Rosa~Gareia stated .that byprodunst material is prbd%?od from Squibdb
and Abbotd, as per License Comdition 14, Orders £ byproduct
material must be signed by Rosa~3arcis and then sobliter~-signed by
Captain Hanssni they are the only.two individualias suthorized to
order radicsotive material. Whep isotopes are reajsl
delivered %o the receiving sta¥lon first; they argime
side, and then brought directly.ife the refrigerataifin the Isotope
Lad where they are stored behind lsak bricks, TR inspector reviewed
records of receipt. These.recdords ingluded potafl s of the dates

when residual quantities were $rafisferred to the Yihve" where waste
is held for decay. R

3
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34,

- posures-aFe reported on s mondhly basis. The i

® hospital for ' f':

A¥e gonsidersd to be ex=

P8 8, o

‘posed £6 yadiation, as well An.for perscunel of MRy other
nilitaryi facilities. The prodessing of these £iil badges, in-
oluding saintaining recerds § “Fesults, is oxe afithe respon~
midilitinm‘of James Gatsvoody Zsotdpe Technioiapii Bxposure

- resulta §rs recorded on forms pquivalent to FermuiEC-S, - Exe

A

viewed #xposure records for {he period subsequengi
inspestion, No quarterly eXPHlUres greater than iy

Roted foy Nny peracnnel using isdtopes. The

- fer any '6pe month noted by the ipspector was 110 jgrem for Csp- :‘

Bendix direct readings pocket dossmeters are av; 2able for use.

Rosa-Gargia stated that these aFé worn by the pegss
to recelys an exposure in the course of the therdp
iaotopes. © - R iy

On 1/28/66, the inspestor returasd to the 5t. Albhs
pital to obltain additional information regardingt}
toring program carried on theye in conjunetion wi ¥h Bu Med. :
Shortly :after the imspector's’briginal visit therh, James Gate~
wood was transferred and Willism Penman, HM+2, wgh selected to
replace him. (8es paragraph 15) 3k

Penman etated that he attempis %o run this ah;,ﬁdp progran -
according. to instructions givea by Bu Med in NAVHED P-5055, as
supplemented by "Instructions for the Interpretat fon of Calibrated
Qurves'y which is attached as Exhibit A. Accordipg to Penman,
he knows of no deviation from these instructions gther than the
fact that film developing is not done at the spegified temperature
of 68°F ; Instead, an attempt. iz made to cool the: processing :
solutions to as near €8°F as possible by runningiap water in

the sink in which the processing tanks are used, 5 He stated that
processing is usually carried out at a temperatufi in the range

of 70° « 75°F, and to compensats for this higher Bemperature, the
developing time is decreased below the spesifd. 4% minutes (Xtem-
6y Exhibit A) by an amount indicated by a corresfioy chart furanished
by one of'his predecessors. (The arrangement fof nobling is such
that theclevel of the cooling water in the sink: ] E permitted to
rise to a‘level only 5 inches adove the bettom ofithe progessing
tanks, wyhereas the walls of $hs tanks are approxiately 21" high
and they are filled with solufiohs to wAthin leRg’‘$han 1 imeh . -
from the:op.) Pemman stated.Ads intention of 12y
neasures’' $o increase officleney of ccoling, aﬁo_r'-} :

utic use of .

Raval Hos-
¢ film moni- -

problem id.th inspector.

Penman stated that fresh selySipms are made up fa the bateh of - -
filee p¥oeessed sach month, Approxizately 100 films are processed
. 2dttle more: - . .
prsonnel. Pen= -
4 enulsion number

each month (over the course of.a week), of whiak)
than half are f{ilms from badges wora by hospitals:
man stajed that a control £41n: o

RET

t the same mo;;.;,

.y
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38,

39.

-3 prodésaed on each reck

alfng with 7 filas fyon"
CGontianous: gentle agitation f§: provided using 5
‘during-#svélopment. An averdge of 5 density ridd
_shielded’portion of the fils'ahé 5 readings undsh $»
are takin relative to the cohtrol developed on 50 same rack.
One Waston Model 273 densitometar is used, re«sdibing the instrua
ment immediately befors readfng.each film. Thd ensitometer s
ohetked uaing density wedges suppiied by Bu Hedt 2 A stated. -
Shat the: agreenent is "vory good™, The ewposu MRS sorresponding
to the deneity readings obtained are sktimated ‘i per instructions

wader the |

on Exhibit A, using calibratisn curves aitached: P Exhidbits B,
Gy Dy & B These curves are’dated July 1965, iAE Penman stated
that ‘they are the most recent ones supplied to hih. As indicated
on thess:surves, Type 556 film &s now beimg wsedyy . -
According to both Penman and:fansen, Bu Med haqd Rever provided .
any expged calibration f1lmm: o bs developed albhg with films -
¥orn by psraonnel as a eheck bn the validity of ke results obe ..
tained when density vesdinga from persoune) ¢ 2are applied to
the calfbration curves supplied by Bu Med, . (AXAi§ugh Pesman cops
surred Wifh the desirsbility‘ef such checks, Gepkhin Hansea eould -
w0t undaratand, at first, why the density wcdc.‘ pplied by
Bu Med §14 not serve the sang purpose. )

Tk X
B O
B

Ponman $thted that he was no$ dvare of any eheck’hy Bu Med on
the mapawi.in which e film b{f{. prograe was balfig conducted
at the §4.°Albans Naval Eospital. LT

would give any information om pessible imprevemy)
Navy's prededures for storegd and distribution Y <3
to ensure:that the film delivered to field inata ok
the corract emulsion number and .fresh. At 8%, A1 hax o
Ridge type™ film badges, with one filter, (1 py BAlivium) is still
being used, : SIS -

in regard:to the reporting of exposures, Hansen #fated that the
surreat _"‘ggnccduro is to notify the Coxmission, biwell as Bu Med,
of film badge exposures emceedifig 1imits speoi 148 in Part 20.
Also agdording to Peaman, the ecurrent provedure: £Or distridutien '
of records of routine film hadgé exposures is asifollowst Anmusl
reports ;frs transmitted to Bu Med, with a cepy ket on file at the
field installation. In addition, when an individyial is transferred
to a new duty station, a complesed copy of DD-114% (Exhibit F) is

.5

sent to the new duty station y&th the individualgs

Managemen®¥ Disoussion i
The items of moncompliance vere discussed with Gajisain Hansen and

Captain Ralph Faucett, Executive Officer, (Captads Faucett is seeond
in Commapd in the U. 3. Naval Hgspital under Capifiin J, Albrittia,

who was 8ot available,) Both Eagsen and Faucett {ndicated willing-
ness to ‘¢omply with the regulations and to take ) J’:reprhto cor-
rective adtion. ' ‘n%

As sta‘tofdih ;bovc in the aectioﬁi;@n leak testa, pani)
overdue leak tests on Sr-90 add Go-60 mources hedip:

work for the :




4 te the mutboriud_ ttm!or- of "”‘Q, T
trash affer a direct reading’ Rusvey revealed a ait

of many :timme backgro Naste, Cape
tain S8R stated that he m ”uidorod the rg ; : abion leyels
that ifen measured fo bde imp“‘nongh to warragf disposal to
trash, ssdally since it wan hunpnt-td that

another pars of the sams rooq;nyu have contril
- ¥y utqp‘tuunp, Rouur-“ he stated that no 8
n« to _§é this by ng another reading ¢
0¥Ying 1% avay from tho,;muu before diag
i the inspector's

aurvey metdr .a.v t_ylnn'chu: & bad
tnu:cr it te thorised waste
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' U. S. NAVAL HOSPITAL
ST. ALBANS L. I.. 25. N. Y.

U. S. Atomic Energy Commission
Region I, Division of Compliance
376 Hudson Street

New York, New York

Attention: Mr. Eugene Epstein

Dear Sir:

ADDRESS REPLY TO
COMMANDING OFFICER

AND REFER TO! ,
——
" . »

£E&, Cf/“wfﬁm.,.:_,,
-

13 January 1964

This is to acknowledge receipt of the Inspection Findings

and Licensee Acknowledgement on License Nunmb
December 24, 1963, ’

er 31-76-7 dated

The Dresser Industries, Inec, Model No. A-6804 accelerator
and Model No. A-6800 neutron generator used for research on fast

neutron activation analysis as stated in the
on loan from the Picker X-ray Corporation.
returned to Mr., Walter I. Seibyl, Picker X-r
April 12, 1963 because of the discontinuance
project.

Please advise us if there is anything f
at this time.

above license were
This equipment was
ay Corporation on
of the research

urther to be done

Sincerely yours,

{ e

CAPT MC USN

Chief of Radiology
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LR GWK
31-76-6

N 4

v
20545 | i//
=N MR 191964
Your referemnce:
22/wp
6470/1
Ser: 122-64

Commanding Officer
U. 8. Naval Nospital

Dear Sir:

Thank you for your letter of March 3, 1964, informing
us of the action taken by you with respect to the matters
described in our notice dated Pebrusry 24, 1964.

!om-_ mtm. with us uv‘nppucutod.

gber_ R. Pricc. Ascictant Director

.....

i ;.Iﬂu-nr(;%j:wi&emd Regulatiof
Assistant Birector
Division of Licensing

and Regulation

cc: Departmant of tha Mavy R
Chief, Buresu of Nedicine and Surgery
Washington 28, 9. C.

Attention: Cemdr. John H. Schulte, MC
Coda: 74 (Cadr. Bell)

bcec: Compliance Div., HQ)
Compliance Div., I ) w/epy ltr 3/3/64

Public Document Room

OFFICE p v , 2
SURNAME p : :@ﬁ;}?&? ER eyl
patep |.__...3/17 /64 3/ /

Nk BB

Form AEC-318 (Rev. 8-53)

0. S. GOVERNMEKT PRINTING OFFICE 16—82761-3

3
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NRC . A U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code
of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in refiance on statements and representations
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and speda!nudearmﬂaldesignatedWbuummﬁmhwm:)mmmmce(s)mmb
deliver or transfer such material to persons authorized to receive & in accordance with the regulations of the appfieable Part(s). This icense
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1854, as amended, and is subject 1o all
applicable rules, regulations, and orders of the Nuciear Regulatory Commission now or hereafter in effect and to any conditions specified
beiow.

Licensee
1. VA Medica! Center in Brooklyn 3. Licenss number 31-02892-06
- \’gh G |
2. 800 Poly Place 00 * Exph ust 31, 2003
Brooklyn, New York 11209 .e. 5. Docket No. 54751
o
dzs
6. Byproduct, source, and/or s&dal 8. imum amount that licensee may
- nuclear material at any one time under this

Strontium S0

7 CONDITIONS ~
10. Licensed material may be used only atﬁ IM ies located at St. Albans Extended Care
Center, 178th Street and Linden Boulevard, Queens, New York.

. A. Licensed material shall be used by, or under the supervision of, Esfandiar Sarfaraz, Ph. D.

B. The Radiation Safety Officer for this license is Esfandiar Sarfaraz, Ph. D.

12. The licensee is authorized to transport licensed matesial in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material.”

20307 980820
ggggiADggK 06033531

1277489

OFFICIAL RECORD COPY ML10
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RC FORM 374A - . us. NUCLEAR REGULATORY COMMISSION PAGE 2 of 2 PAGES

- |31-02892-06
MATERIALS LICENSE .| Pocket or Referance Number
SUPPLEMENTARY SHEET 030-34751

13. 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, inciuding
any enclosures, listed below. The Nuclear Regulatory Commission's regulations shall govem unless the
statements, representations, and procedures in the licensea's application and correspondence are more
restrictive than the regulations. :

sy

For the U.S. Nuclear Regulatory Commission

Original signed by Steven W. Shaffer

Date __August20 1998

Steven W, Shaffer
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety
Region |

King of Prussia, Pennsylvania 19406




Roy F. Weston, Inc.
Suite 400
3 Hawthom Parkway ’ A I ST

’

= Vemon Hills. lllinois 60061-1450 R PR TR SN

847-018-4000 * Fax B47-918-4055
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Dear Mr. Godfrey:

Rov F. Weston. Inc. (WESTON) is pleased to provide to you three (3) copies of the Draft
Final Status Survev Report for the St. Albans Veterans Administration Extended Care
Center in Queens. New York. This document may be used to support the conclusion that
survey units 003. 006. 007. 008. and 009 have been adequately surveyed per initial work
plan specifications. and that available characterization data are presentable in Final Status
Survev format as recommended through the methods of NUREG-1575. Likewise. data
indicate that no areas of these survev units exceed the U.S. Nuclear Regulatory
Commission (NRC) approved derived concentration guidelines (DCGLs). and
subsequently should not be included with survey units 001. 002 and 004 as NRC-licensed
areas of the facility that may require future decontamination. The vast majority of survey
unit 005 is acceptable for exclusion from future D&D consideration with the exception of
one small area as identified in the subject report. We believe that this document may be
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Michael Van Der Karr. CHP
Senior Health Physicist

MVDK s
cc: H. Honerlah. CENAB.
J. Rhyner. WESTOXN

M. Madonia. WESTON
M. Van Der Karr. WESTON

CHOL:WO W10300:27763LTR DOC



o Y

il

U.S. Army Corps

of Engineers

New England District
Concord, Massachusetts

TECHNICAL SUPPORT SERVICES
ST. ALBANS VETERANS ADMINISTRATION EXTENDED CARE CENTER
QUEENS, NEW YORK

Contract No. DACA31-D-0006

DRAFT FINAL STATUS SURVEY REPORT

Task Order No. 19
DCN: VAHOSP-123099-AACB

30 December1999

98~-08%2




DRAFT FINAL STATUS SURVEY REPORT
ST. ALBANS VETERANS ADMINISTRATION EXTENDED CARE CENTER
QUEENS, NEW YORK

Contract No. DACA31-96-D-0006
‘ Task Order No. 19
DCN: VAHOSP-123099-AACB

Prepared for:

U.S. ARMY CORPS OF ENGINEERS
NORTH ATLANTIC DIVISION
NEW ENGLAND DISTRICT
696 Virginia Road
Concord, Massachusetts 01742-2751

Prepared by:
Roy F. Weston, Inc.

3 Hawthorn Parkwayv
Vernon Hills, IL 60061-1450

John Rhyner, Project Manager Date

)L \L-30-99

‘GV Ioklw 2-\'\"]"\‘4’

Michael Madonia, QA Representative Date

/)WM /2-39-91

Michael Van Der Karr, Lead Author Date
(&élézz éé 12 -30-99

30 December 1999

W.0. No. 10971-219-201-0006



L

N gl

2 W

TABLE OF CONTENTS

Section Page
1. INTRODUCTION....ucciiticuisncssnessesscssisssrssssassssesssssscssssssssssassasases eseesnssnnirsenesaresanesars 1-1
2. FINAL STATUS SURVEY APPROACH ......uiiierirnnnncncssnssnsssossssnssscsssasssssasannsses 2-1
2.1 REPORTING CONVENTION AND DCGLS......coiiiiirirenee v 2-3

2.2  SURVEY UNITS CLASSIFICATION SCHEME .......cccoootvimninieeiiecinieneene 2-4

2.3  DIRECT SURFACE CONTAMINATION SURVEYS ..ot 2-5

2.4  INDIRECT SURFACE CONTAMINATION SURVEYS.....ccccoiiiiiiniieiiiens 2-6

2.5  QUALITY ASSURANCE PROGRAM AND QUALITY CONTROL .............. 2-6

2.6  PROJECT DATA MANAGEMENT .......ooiooooereeeoreeeeeoeeereeeoseesesessseeseessesessenne 2-7

3. RADIOLOGICAL SURVEY METHODS .......ooooiicretinecsunnenssseisssiesnisnissssssssseses 3-1
3.1 SCANNING AND DIRECT DISCREET MEASUREMENT SYSTEMS ......... 3-1

311 SCM-SIMS oottt 3-1

3.1.2 Hand-Held Systems for Characterization SUIVEYS ....ccccccveeiiiiiiniiincnns 3-2

3.2  CONCRETE CORINGS AND SUBSURFACE SOIL SAMPLING ................. 3-2

3.3 LABORATORY SMEAR ANALYSIS ..ot 3-3

34 DRAIN SYSTEM SURVEYS ..o 3-3

4. BACKGROUND RADIOLOGICAL SURVEY RESULTS .....vieiieeienienieenieenens 4-1
4.1 TYPES OF MATERIAL PRESENT L.t 4-1

4.2 LIMITATIONS oottt ettt et e 4-1

4.3 HAND-HELD SYSTEMS ..o 4-2

4.4 SCM-SIMS Lottt ettt sttt s st 4-3

4.5 CONCRETE CORINGS AND SUBSURFACE SOIL SAMPLES .................... 4-4

5. RADIOLOGICAL SURVEY RESULTS...oocommrsmrsmmsrssssssssssssmsssssssssssssessssees 5-1
5.1 SUMMARY cooooooeoeoeeeoeoaoosooeseseeeess st sssssseesessssee s 5-1

5.1.1 Removable Alpha Contamination Survey Results ..o 5-2

5.1.2 Gamma Exposure Survey Results........ccoooiiimiincnnniin, 5-2

5.2 SURVEY UNIT 003 DISCUSSION ...cociiiiiiiiiiniene ettt 5-2

5.2.1 Floor/Wall Surface Contamination.........cccooverrreieriniinniinnninenien e 5-3

5.2.2  CONCIUSIONS .ouvitiiriieirer e it ettt ceree bt e e e e st e et e e e rae e 5-3

5.3 SURVEY UNIT 005 DISCUSSION L...ooiiiiiiieeiimeiiiiniemersineesesiseere e eseaens 5-3

CHOD'PUBLICTWOW 103500 26673TOC.DOC i 12/30/99



ey vt R

[T

5.3.1 FloOTS @nd Walls coceeeeiiieeeeiiieeiieieieeeeeeeeiieeeeeer s eeeeeseeeseeesraeannnseaaesasaneasnne 5-4

5.3.2 Post-Remediation Survey AnalysiS.......cocvevirrierreemieennrienneennieerensieeeneeens 5-4

5.3.3 Concrete Corings and Soil Sampling.......ccocccomviiniiiiniicieceeeee 5-5

5.3.4  CONCIUSIONS . ...etirrrrreeitencte ettt e e st ee e rrec e ettt e e s aeeesesmeeeseesmneee 5-5

54  SURVEY UNIT 006 DISCUSSION ....cccooieiiimiinrieiirncenteereesreeeiresreeseneenseeneens 5-6

5.5 SURVEY UNIT 007 DISCUSSION ....oooiiiiiiiiriiiieiecrenee e eeeeseee e seesenne s 5-6

5.6  SURVEY UNIT 008 DISCUSSION ....ccoritiiiriiarenreneereenitecieeseesaieserresneesmeeens 5-7

5.7  SURVEY UNIT 009 DISCUSSION .....ccoortiiiiiirrieirnenieeeseeeceseereeeessseeeneees 5-7

6. SUMMARY OF QUALITY ASSURANCE PROGRAM RESULTS......ccccecrreerueenen. 6-1
6.1 RADIOLOGICAL EQUIPMENT ...c.oiiiiiieiieccreinecentcnrecrecneesineene e sane s 6-1

6.2 SAMPLE COLLECTION/ANALYTICAL LABORATORY ...covciiciiviiiiinee 6-1

6.3  MISCELLANEOUS ....c..cccoevminrnnnnn. e 6-2

7. CONCLTUSTONS o ttevreeretiesssnssneississtssssssssossassesssesssssssossessnesssnesssssasisssserasessssssssssansssnoss 7-1
8. REFERENCES. ...ootvttceiireesatssssennessesssossnsssssoncsrssossesssssssssssessasessesssessansosssosassosssssassseses 8-1

CHOVPUBLIC'WO W10S0026672TOC.DOC i 12/30/99



"3 blasie s

LIST OF FIGURES

Figure 1-1
Figure 2-1
Figure 2-2
Figure 3-1
Figure B-1

Figure B-2

Title
Site Vicinity Map and Site Map
Buildings 90 and 91: Survey Units 003, 005, 006, 007

Buildings 90: Survey Unit 008

Approximate Drain System Locations

Buildings 90 and 91: Survey Unit and MSI Sub-unit Designations

Building 90: MSI Sub-unit Designations

CHONPUBLIC*W O W10500:26673TOC.DOC il

Page

1-3
2-7

2-8

3-5

B-1

B-2

12/30/99



———

RT”

LIST OF TABLES

Table 2-1

Table 2-2

Table 4-1

Table 5-1

Title

Derived Concentration Guideline Levels (DCGLs)
Survey Unit Classification for Final Status Survey
Background Surface Count Rates from VAECC Building Materials

Final Status Total Beta Surface Contamination Survey Results for SU 005

CHOV'PUBLIC\WO W 10500 26673TOC.DOC i

Page

2-4

2-5

4-2

5-4

12/30/99



-

VoA

LIST OF APPENDICES
Appendix
A DATA RETENTION SYSTEM
B SURVEY DATA SUMMARY
C ANALYTICAL LABORATORY RESULTS
D DISCRETE LOCATION SURVEY RESULTS
E POST-REMEDIATION AND SUPPLEMENTAL TRITIUM RESULTS
F CONCRETE CORE AND SOIL SAMPLING RESULTS |
G QUALITY CONTROL SAMPLES

CHOT'PUBLIC:WO W1050026673TOC.DOC v 12/30/99



o]

1. INTRODUCTION

This report describes the radiological surveys managed by Roy F. Weston, Inc. (WESTON®)
that constitute a final status survey to release survey units 003, 006, 007, 008 and 009 for
unrestricted access and use at the St. Albans Veterans Administration Extended Care Center
(VAECC) in Queens, New York. This report also includes survey information for survey unit
005 which may be combined with future remediation surveys to constitute a final statﬁs survey.
The site location is shown in Figure 1-1. The surveys were performed for the U.S. Army Corps
of Engineers (USACE) North Atlantic Division, New England District (CENAE) under contract
DACA31-96-D-0006. The VAECC has been issued an U.S. Nuclear Regulatory Commission
(NRC) “Possession Only” byproduct materials license number 31-02892-06. This license was
issued for residual strontium-90 (Sr-90) contamination present as the result of laboratory
research in the early 1960s. Under the conditions of the license. CENAE is facilitating this final
status survey to proceed with schedule commitments to achieve license termination. The final
status survey for these survey units is comprised of characterization surveys, post-remediation

(release) survevs and supplemental tritium surveys.

In September 1998. Stone and Webster prepared a Work Plan for Radiological Characterization
(Work Plan. S&W 1998). This plan included provisions for using the characterization surveys as
a final status survev when possible. Characterization surveys performed from 15 January to 1
March 1999, historical information. and a site description are described in the Radiological
Characterization Survey Report (WESTON 1999). They included direct beta-gamma surface
contamination survevs. removable surface contamination surveys for alpha/beta. carbon-14 and
tritium. gamma exposure rate surveys, drain cleanout surveys, concrete core sampling, and soil
sampling through the concrete penetrations. The majority of characterization surveys included
the application of an innovative contamination survey technology offered by Millennium
Services, Inc. (MSI). The Surface Contamination Monitor — Survey Information Management
System (SCM-SIMS) worked efficiently in some of the larger survey areas. Application of the
SCM-SIMS survey methodology yielded more data than originally specified, with the data being
of high quality and usefulness. The survey coverage of floor areas in survey units 005 through

007 approached 100%. In order that this final status survey report may stand alone to release the

CHO1\PUBLIC\WOWA10500\26673S-1.D0C I-1 12/30/99
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five survey units, applicable survey information from the Characterization Survey Report is also

described in this report.

The characterization surveys identified contamination in survey units 001, 002, and 004 through
007 as well as potentially elevated tritium levels in survey units 003 and 009. The contamination
identified in survey units 005 through 007 was isolated and sporadic in nature. This was likely
due to the transfer from the more contaminated survey units 001 and 002. Test decontamination
was performed by WESTON in survey units 005 through 007. WESTON performed post-
remediation surveys in these removed areas in February and March 1999. One small area of
residual contamination remains in survey unit 005 while contamination is below release levels in
survey units 006 and 007. Tritium contamination was found above background levels during
characterization in survey units 003 and 009. Supplemental tritium surveys were performed by
WESTON personnel in these two survey units on 30 September 1999. The post-remediation

survey results and supplemental tritium survey results are presented in this report.

The data demonstrates that survey units 003 and 006 through 009 meet the requirements for
unrestricted release. The data for survey unit 005 may be used in conjunction with future survey
data to release this unit. Decommissioning is planned for survey units 001, 002, and 004. The
survey data and conclusions in this report constitute a final status survey and may be used to

achieve free release for the five survey units.

CHO1\PUBLIC\WOW10500126673S-1.DOC 1-2 12/30/99
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2. FINAL STATUS SURVEY APPROACH

The survey approach combines the characterization surveys with the post-remediation and
supplemental tritium surveys. The MSI SCM-SIMS system is used as the basis for total surface
contamination release. Where the SCM-SIMS system could not be used due to logistics, the
hand-held system results are used. Several small areas and point contamination sources were
remediated from the floors in survey units 005 through 007. The post-remediation survey results
are used to demonstrate that these previously contaminated areas meet release criteria. Smears
were used to assess compliance with removable surface contamination limits. One set of smears
was analyzed for beta and alpha radiation while a second set is analyzed for tritium and
carbon-14 at an off-site laboratory. In areas with above background tritium levels, the
supplemental tritium survey was used in combination with the characterization survey tritium
results to show that tritium levels were below the tritium release levels. Corings through the
cement foundation and underlving soils demonstrate that there is no contamination present in

volume.

License termination is achieved by demonstrating residual contamination is below approved
release levels or criteria. Release levels. also referred 1o as derived concentration guideline levels
(DCGLs) in this report. were calculated using a risk-based approach. The DCGL calculations are
described in Justification for Modified Derived Concentration Guidelines (WESTON 1999b) and
Addendum to Justification for Modified Derived Concentration Guidelines for Strontium-90
Concentrations in Soil (WESTON 1999¢). Rationale for a volumetric concrete DCGL is
presented in Appendix A of the Draft Final Decommissioning Plan (WESTON 1999f). DCGLs
provide the basis for releasing areas for unrestricted use as well as for decontamination activities.
The survey methods in the Multi-Agency Radiological Survey and Sampling Investigation
Manual (MARSSIM, NRC 1997) were applied to demonstrate residual contamination is below

the DCGLs within distinct survey units. These methods are summarized as follows.

CHO1\PUBLIC\WOW10500\266738-2.00C 2-1 12/30/8%
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The survey effort is based on the contamination potential. The facility was originally divided into
survey units based on this contamination potential (S&W 1998). The DCGLs are developed
assuming any residual contamination potential is relatively uniform. The required number of data
points (discreet measurements) for each survey unit is calculated to enable the statistical tests in
the MARSSIM to demonstrate compliance with the DCGLs. Scanning surveys are used to

identify small areas of elevated activity.

Where possible, the characterization surveys (WESTON 1999) are used in this report to
demonstrate that the five survey units are below the DCGLs. For those areas within survey units
that were above the DCGL prior to remediation, the post-remediation release surveys are used to
demonstrate that each impacted area is below the DCGL. For those survey units originally
exhibiting above-background levels of tritium. the supplemental tritium survey demonstrates that

the tritium levels in these areas are below the trittum DCGL.

2.1 REPORTING CONVENTION AND DCGLS

To maintain convention with the Work Plan (S&W 1998). all MSI results for strontium-90
activity are presented as strontium activity. not in terms of the more conventional use of total
strontium-90/vitrium-90 activity. Positive results are essentially divided by two to convert the
combined activity to strontium-90 activity only. However. all other surface contamination
survevs for strontium-90, which include direct measurements with hand-held instruments and
smear survevs for removable surface contamination surveys. assume that any activity above
background is attributed to strontium-90. This inherently contains a factor of two conservatism
while applying the ALARA concept. Surface contamination levels are reported in dpm/100 cm’.

This is calculated using the following formula:

gross - background

Level =
eff x area factor

Where Level = the reported surface contamination levels in dpm/100 cm?
Gross = the gross reading on the instrument or survey meter in cpm
Background = the background reading for the type of material and instrument in cpm
Eff = the efficiency of the instrument to convert cpm to dpm
Area factor = a correction factor for direct surveys to normalize to 100 cm’
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The DCGLs applicable to building surfaces (and soil), discussed in the Justification for Modified
Derived Concentration Guidelines (WESTON 1999b) and its addendum (WESTON 1999c) are
presented in Table 2-1. The volumetric DCGL for concrete discussed in the Draft Final
Decommissioning Plan (WESTON 1999f) is also presented in table 2-1. DCGL values listed are
in addition to background. The DCGL for gamma exposure rates is 20 R/hr.

Table 2-1

Derived Concentration Guideline Levels (DCGLs)

Radionuclide Surface Contamination Levels - (dpm/100 em?) Soil and
Fixed Plus Removable | Removable Concrete Levels
Average Maximum (pCi/g)
Carbon-14 5.000 15.000 1.000 N/A
Tritium N/A N/A 1.2 x 10 N/A
Strontium-90 8.700 8.700 870 35

2.2 SURVEY UNITS CLASSIFICATION SCHEME

Based on radiological survey information prior to the characterization surveys, areas of
Buildings 64. 90. and 91 were divided into logical “survey units™ and designated as Class I or
Class 111 areas. The classification terminology is applied from the MARSSIM. For the VAECC,
Class 1 survev units exhibit surface contamination. or soil or concrete radionuclide
concentrations exceeding the DCGLs. Class III survey units are suspected to have elevated levels

of contamination above background. but at a fraction of the DCGLs.

Table 2-2 presents the description and classification of the six survey units that are discussed in
this report. A detailed description of the MARSSIM process and DCGLs as applied to the
original radiological survey plan is described in detail in the Work Plan (S&W 1998).

12/30/99
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Table 2-2

Survey Unit Classification for Final Status Survey

Survey Unit # Building | Classification
003 — Women's Rest Room 90 |
005 — Balance of Building 90 Basement 90 I
006 — Maintenance Shops and Stairwell 91 III
007 — Audiology, Speech Pathology, Maintenance 91 111
008 — Ground Level 90 III
009 — Incinerator 64 I

The MSI approach di\'ided each survey unit into smaller subunits. Their designations followed
the convention SAxxyyL where SA represents St. Albans, xx is the survey unit and yy is the
subunit. L is a letter that indicates a wall or floor as follows: F indicates floor and E, W, N and S
indicates a wall by its direction. As an example, SA0304S represents survey unit 005, subunit 04
and the south wall. In this report. the prefix letters “SA™ may not be shown. Figure 2-1 shows the

areas covered by survey units 003, 005, 006, and 007. Figure 2-2 shows survey unit 008.

2.3 DIRECT SURFACE CONTAMINATION SURVEYS

Direct survevs were used to perform discreet measurements as well as to scan for elevated
contamination levels. The SCM was utilized efficiently in larger survey units where the potential
for contamination was limited. These survey units included 005, 006, 007 and 008. The SCM
provided both a scanning survey and discrete sampling. The SIM software allows each 25 cm® to
be treated as a discreet measurement. Instead of laboriously physically mapping dimensions and
measuring discreet sampling locations with tape measures and hand held instruments, thousands
of discreet values are automatically logged. All survey units were surveyed using the traditional
hand-held radiological instrumentation with emphasis on areas shown above DCGL values and

areas not reachable by the SCM system.

CHON\PUBLICWOW10500\26673S-2.D0OC 2-4 12/30/99
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If some of the discreet measurements are above the DCGL, statistical tests may be applied to
demonstrate that residual contamination in the entire area meets the release criteria. While
statistical approaches may have been applied to release areas with some contamination levels
that are above the DCGL, it was decided that these areas would be remediated to reduce the
contamination levels to ALARA. Some areas that approached the DCGL were also remediated as
an implementation of ALARA. Post-remediation surveys were performed with hand-held

instruments.

24 INDIRECT SURFACE CONTAMINATION SURVEYS

Removable contamination smears were collected and analyzed for alpha and beta radiation. A
second set of smears was taken at the same locations and submitted for liquid scintillation
analvsis of carbon-14 and tritium activity. Additional (supplemental) smears were taken to
further characterize tritium in two survey units. Hand-held survey instrumentation can not be
used to perform direct measurements for total tritium surface contamination since tritium only
emits very low energy (18.6 keV) beta radiation. Consequently, even though measurements of
smears are very difficult to interpret quantitatively, tritium smear results are used to determine

whether residual tritium surface contamination meets the release criteria.

2.

th

QUALITY ASSURANCE PROGRAM AND QUALITY CONTROL

A quality assurance program ensures that unrestricted release decisions will be supported by
sufficient data of adequate quality and usability for their intended purpose. It ensures that such
data are authentic, appropriately documented, and technically defensible. Quality control during
characterization activities included daily function checks, duplicate measurements, duplicate
smears and duplicate samples. Independent review of characterization data was used to prepare

this FSS. The results of the quality assurance program are discussed in section 6.

CHOTNPUBLIC\WOW10500266735-2.D0C 2-5 12/30/99
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2.6 PROJECT DATA MANAGEMENT

For purposes of clarity and transmission, this final status survey report references raw data as
maintained in the project file structure shown in Appendix A. Raw daté include but are not
limited to, equipment calibration records, equipment function check records, raw background
survey data, raw survey unit data, logbook records, and analytical laboratory reports. Most of the
data are from the characterization surveys. Radiological characterization programs generate a
vast array of data that are readily used as a resource only if they are logged systematically. Other
survey data includes the WESTON post remediation release survey data and the supplemental
tritium survey data. It is not the intent of this report to present all data and records, rather to
synthesize and present conclusions appropriate to free release of survey units 003, 006, 007, 008,
and 009 as well as survey information that can be used to release survey unit 005 at the St.

Albans Facility after future decontamination and decommissioning activities.

CHO1\PUBLIC\WOW105001266738-2.DCC 2-6 12/30/99
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3. RADIOLOGICAL SURVEY METHODS

This section explains the type of radiological survey equipment and how it is used to

demonstrate that areas are below the DCGLs.

3.1 SCANNING AND DIRECT DISCREET MEASUREMENT SYSTEMS

Scanning and direct discreet surveys for final release were performed with a variety of
equipment systems. Large open areas of Class III areas (and the Class I survey unit 005) were
surveyed with the SCM-SIMS. The remaining areas were surveyed with hand-held radiation

detection equipment manufactured by Ludlum Instruments, Inc.

All equipment systems were operated according to standard operating procedures (SOPs)
containing information on preparation, quality control, use. and data interpretations. Project-

specific SOPs may be located in project file code 1.4 as defined in Appendix A.

3.1.1 SCM-SIMS

A SCM-SIMS was operated by Millennium Services Inc. (MSI) under an exclusive arrangement
with the electronics patent holder. Shonka Research Associates. Inc. The basic operation of the

SCM-SIMS is through gas-flow proportional counting.

MS] utilized the SCM-SIMS. a large-area radiological surface contamination monitor capable of
rapidly performing surveys of potentially contaminated surfaces in nuclear facilities. Due to its
large size and configuration, it lends itself to rapid traverses of potentially contaminated surface
areas. The detector location is electronically logged using an inertial positioning system, thus
reducing the need for site grid application traditionally required with hand-held radiation survey
equipment. The system offers a significant improvement in the quantity and quality of
radiological survey data collected. Survey measurements are performed by individual 2” by 27
(25 cm?) detector elements, with a total measurement capacity of about 400 measurements per
square meter. The large number of discreet measurements allows for statistical analyses of
contamination levels, whereas traditional methods incorporate “spot” sampling and

measurements. This saturation allows analyses that theoretically do away with the representative

CHO1\PUBLIC\WOWV10500\26673S5-3.D0C 3-1 12/30/99
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sampling requirements developed using the techniques of the MARSSIM (NRC 1997). All data
are logged electronically and rapidly converted to report format. The SCM-SIMS provides
highef quality data than survey methods using discrete hand-held and floor monitoring systems.
Automatic electronic transfer reduced the potential for hand entry and record keeping errors

associated with traditional survey methods.

3.1.2 Hand-Held Systems for Characterization Surveys

The Ludlum Model 44-116/Model 2221 counting systems were used in areas not suitable for the
SCM-SIM system. These systems were also used for post-remediation surveys to survey the
small elevated areas that were removed. This hand-held system utilized beta scintillation
principles. and was used in both scaler and count rate mode. The Ludlum 44-116/2221 system
was chosen because its detection efficiency was comparable to gas-flow proportional systems.

vet did not require a gas source and associated hardware.

To assess the gamma exposure rates in each survey unit. Ludlum Model 19 “uR-meter” survey
meters were utilized. Field personnel walked traverses in the associated rooms and corridors,

recording the range of detector responses at a distance of one meter from building surfaces.

3.2 CONCRETE CORINGS AND SUBSURFACE SOIL SAMPLING

Coring sample were taken at select locations were residual contamination was found on the floor.
These concrete cores were divided into 37 sections. Soil samples were taken after the concrete
core samples were removed. Soil samples of the 0-6™ and 6-12" strata were collected. Strontium-
90 activity was determined using EIChroM Method SRW01 Modified. Sample detection limits

were a function of the mass of the sample submitted.
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3.3 LABORATORY SMEAR ANALYSIS

Two types of removable contamination smears were collected in the survey units. A standard
smear was analyzed on-site using a Ludlum Model 44-10-1/Model 2929 system. The dual-
channel phoswhich counting system exhibited excellent applicability in that smears cquld be
simultaneously analyzed for both alpha and beta activity. Since this system is most efficient for
beta energies greater than 200 keV, smear results were assumed indicative of removable
strontium-90 activity. A collocated smear was collected and placed into a scintillation vial
containing a set volume of deionized water for subsequent laboratory analyses. The vials were
then logged and shipped for liquid scintillation analyses of carbon-14 and trittum content.
Analyses were performed using EPA Method 906.0 Modified. Carbon-14 and tritium sample

detection limits ranged from approximately 20 to 80 dpm/100 cm’.

ThermoNUtech of Oak Ridge, Tennessee provided analvtical services for characterization
survevs. As part of their internal quality assurance program, ThermoNUtech ran matrix spikes
and blank samples. The results of these analyses were presented with final laboratory results. All

samples were transmitted to ThermoNUtech using chain of custody procedures.

Supplemental tritium smears followed the Supplemental Tritium Characterization Plan
(WESTON 1999d). To help minimize the standard deviation of smear results, a template was
created to ensure all smears cover exactly the same 100 cm” area. To minimize quenching in the
liquid scintillation counter, dissolvable smears were utilized. Stan A. Huber Consultants, Inc.
(SAHCI) of New Lenox, Illinois provided analytical services for the supplemental tritium

Surveys.

34 DRAIN SYSTEM SURVEYS

Based upon review of the original blueprints for the nuclear medicine facilities at St. Albans, two
potentially impacted drain systems were identified. During nuclear medicine operations, all of
these systems were routed to the ejector pit so that liquid effluent could be sampled prior to
discharge to the sanitary sewer system. The primary line of concern serviced the floor clean-outs
and sinks in the nuclear medicine labs. The second line of concern serviced the men’s and

women's rest rooms. The approximate locations of these drain systems are shown in Figure 3-1.
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Many of the clean-out access points have been filled with an epoxy-like substance during
previous radiological control activities. Where possible, WESTON personnel performed total
and removable contamination surveys on clean-outs in an effort to determine if contaminated

solutions had been introduced to a particular section of the drain system.
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4. BACKGROUND RADIOLOGICAL SURVEY RESULTS

Since background radiation levels are not included in DCGL values, the evaluation of
background is a critical factor in determining whether DCGLs are exceeded. Naturally occurring
radionuclides such as uranium, thorium and radium in building materials are a constant source of
counting interference to portable radiation detectors. Each building material may have a unique
background. The interference is caused by alpha, beta or gamma emissions from these naturally

occurring radionuclides.

Using traditional survey methods for a limited, finite number of survey locations, it is necessary
to develop a representative background detector count rate for each type of material surveyed.
This population may be compared to a surveyed population using statistical techniques to
identify meaningful differences. WESTON developed background response ranges (count rates)

for the hand-held radiation detectors, while MSI acquired similar data with the SCM-SIMS.

4.1 TYPES OF MATERIAL PRESENT

A varietv of building materials was encountered at the VAECC. Common materials included:
concrete slabs. vinvl floor tile. ceramic floor and wall tile. cinder block walls. brick, metal

surfaces. plaster walls. painted wall board. and terrazzo flooring.

4.2 LIMITATIONS

Building materials whose physical appearances are similar may have distinctly different
background radionuclide concentrations, and subsequent count rates as measured in the field.
Building materials such as concrete and tile may have had variable mixtures of production
components. These production components have characteristic naturally occurring background
radionuclide concentrations. A typical example is concrete slab pours that have been placed at
different times. The aggregate used in the concrete mix almost constantly varies as do the
associated uranium and thorium concentrations. This variation can affect background count rates,
such that applying a high background result to a lower activity aggregate may result in a

calculated surface activity less than zero. Conversely, applying a background count rate that is
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lower than the true background of a higher-activity aggregate may result in a false interpretation

that a surface is contaminated.

43  HAND-HELD SYSTEMS

As previously mentioned, the primary hand-held surface contamination monitoring
instrumentation consisted of the Ludlum Model 44-116/Model 2221 system. This system also
was used to determine the relative background response of building materials encountered at the
VAECC. The typical instrument background (shielded from surfaces/open to air) ranged from
200-250 cpm. As the instrument was passed over uncontaminated building surfaces, the relative
count rate changed. Table 4-1 presents the range of count rates encounfered for different building
materials at the VAECC. Survey units known to contain these building materials are also
designated in the table. Count rates are presented in counts per minute (cpm). To reduce the
potential for misinterpretation of the background count data, no conversion is made to

dpm/100 cm”.

Table 4-1

Background Surface Count Rates from VAECC Building Materials

Description of Material Location by Count Rate | Count Rate for
Survey Unit Range (cpm) calculations
(cpm)
Vinyl tile 005, 006, 007, 008 300-470 375
Small green ceramic tile (restrooms) | 003, 006, 007, 008 560-1000 560, 585
Bare or painted concrete floors 005 330-665 - 525
Plaster walls 005, 006, 007, 008 280-365 290, 325
Cinder block walls 003, 005, 006, 007, 008 400-550 475
Glazed ceramic wall tile 005, 006, 007 585-1000 925
Poured concrete wall 005 350-665 400
Metal surfaces 006, 007 280-400 310
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The highest background building materials encountered at the VAECC included the beige and
gray ceramic wall tiles, as well as the smaller green ceramic tile found in some of the older rest
rooms and janitor closets. Total count rates from these materials ranged from 3-4 times some of
the lower activity materials such as plaster, wood and transite walls. The higher activity
associated with the glazed tiles is not unexpected as uranium and thorium are frequently added to

improve the application or color quality of the glaze.

Background count rates are specific to the Ludlum Model 44-116/Model 2221. The background
count rates will be specific to the type of detection system (e.g., gas-flow proportional,
scintillation, Geiger-Mueller), manufacturer (e.g., Ludlum, Eberline, and Bicron), and to a lesser
extent the variances of manufacturing for identical equipment models. The tabulated count rates

in Table 4-1 are best used in a relative sense.

4.4 SCM-SIMS

The advantage of the SCM-SIMS in this situation is that, due to the large number of
measurements performed over a survey area, statistical analyses may be performed on individual
square meter (1 m°) grid blocks or entire survey units. Using stripping algorithms, it is possible
to identifv individual pixels (25 cm” areas) that exceed the background distribution in the
designated survev unit. Consequently. no background analysis of discrete parcels (outside of the
survey units) was performed using the SCM-SIMS svstem. MSI developed background surface
activity levels using statistical analyvses of the large number of data points collected over the
building surfaces. Data were reviewed for lognormal or normal distribution after extracting high
values that were indicative of contamination that had been introduced to the surface. It could be
argued that some of the excluded values could really be high-end components of the background
count distribution. If this is the case, the net effect is conservative, since calculated statistical
measures (mean. median, and mode) are lower than the true values. Accordingly, calculated net

surface activities end up higher due to the subtraction of lower background count rates.
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MSI reported background activities for nine materials. Several of the materials had similar
characteristics and were grouped into five material categories. The derived background activities
for these five categories ranged from 554-2208 disintegrations per area (dpa). The dpa
convention is specific to the SCM-SIMS, due to the processing of count data from individual
detector locations (pixels). In the survey reports, average dpa is used to report the square meter
average disintegrations per minute per 100 cm?, while maximum dpa is used to report the

maximum measured value of dpm per 100 cm’.

4.5 CONCRETE CORINGS AND SUBSURFACE SOIL SAMPLES

Strontium-90 is a radionuclide that may occur in the environment in trace quantities due to
fallout from atmospheric nuclear testing or nuclear accidents such as Chernobyl. It is
conservatively assumed that the bulk materials sampled as part of this characterization have a

background strontium-90 concentration of 0 pCi/g.
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5. RADIOLOGICAL SURVEY RESULTS

5.1 SUMMARY

Alpha surface contamination surveys and gamma exposure rates showed little or no significant
variance and are described on a site-wide basis in subsections 5.1.1 and 5.1.2, respectively.
Sections 5.2 through 5.7 describe the surface contamination survey, soil and concrete sample
results, as well as any post-remediation release surveys or supplemental tritium surveys for the
individual survey units 003 and 005 through 009. Features such as floor penetrations, ventilation

systems, drain clean-outs, and unusual equipment are described.

Since test decontamination was performed in small areas of elevated activity, all survey grids in
survey units 003, 006, 007. 008 and 009 are below DCGLs. The MARSSIM (NRC 1977) states
in the chapter on interpretation of survey results that if every measurement in the survey unit is
below the DCGL. the survey unit clearly meets the release criteria. Consequently, statistical tests

were not performed in these survey units.

Documentation for survey units subject to release is listed in the appendixes. Appendix B
summarizes all the FSS results in graphical form on survey subunit maps. Appendix C contains a
summary of analytical laboratory results. Discrete survey point measurements for areas not
covered by the MSI survey and removable surface contamination results are included in
Appendix D. The Post-Remediation Survey data and Supplemental Tritium Survey data is
contained in Appendix E. Appendix F presents the Concrete Core and Soil Sampling Results.

Quality Assurance data for characterization surveys are in Appendix G.
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5.1.1 Removable Alpha Contamination Survey Results

Use of the dual-channel phoswhich smear counter allowed evaluation of all smears for both
rem.ovable beta and removable alpha activity. Alpha activity could be taken as an indicator of
high radon/radon daughter contributions. No smear sample alpha count rate exceeded 3 cpm,
which at typical alpha efficiencies of 30% equates to approximately 10 dpm/100 cm®. Thus, no

significant removable alpha activity is present in the survey units at the VAECC.

Particulate air samples collected for health and safety purposes during characterization and test
decontamination activities were also counted on the dual-channel phoswhich counter. Initial
counts of these samples occasionally exhibited very high alpha count rates that decayed to
background after approximately three days. This response is indicative of radon daughter decay.

The presence of alpha activity was taken to be an indicator of radon/radon daughter activity.

5.1.2 Gamma Exposure Survey Results

Gamma exposure rate surveys were performed in all survey units and demonstrated very limited
variation. It can be concluded that there is no significant contribution of gamma-emitting
radionuclides (background or otherwise) in the survey units at the VAECC. Through all survey
units, gamma exposure rates ranged from 3-15 uR’hr. These levels should be considered at
background. The DCGL for gamma exposure rates is 20 uR’hr above background. Assuming the
mean background exposure rate is 10 uR/hr in all survey units, the maximum exposure rate
above background is 5 uR/h. Specific gamma exposure rate results are therefore not discussed

further in this report.

5.2 SURVEY UNIT 003 DISCUSSION

Survey unit 003 consists of the women’s rest room that adjoins the former waiting area of survey
unit 005. The majority of the floor is covered with a small (1” by 1”) ceramic floor tile. The

women'’s rest room covers an approximate floor area of 75 fi?.

CHONMPUBLIC\WOW10500'26573S-5.D0C 52 12/30/98



e

O

PR

v ¥

5.2.1 Floor/Wall Surface Contamination

The characterization surveys demonstrate the following. Discreet hand-held instrument surveys
showed a mean total surface contamination results of 675 dpm/100 cm® with a maximum of 867
dpm/100 cm®. Thus total beta-gamma contamination measurements on the floors and walls of
survey unit 003 did not exceed the strontium-90 DCGL. Likewise, field smears from these
locations were analyzed onsite and determined not to exceed the strontium-90 DCGL for
removable contamination. I-Iowever,r two removable contamination smears exhibited tritium
activities exceeding the proposed removable tritium contamination DCGL of 1,000 dpm/100 cm’
in the Work Plan (S&W 1998). These values were 1,900 and 25,000 dpm/100 cm?, respectively.
Three other smears exhibited positive activity for tritium above the laboratory detection limit but
less than the DCGL. These results are meaningful because the laboratory reported no high-
energy strontium-90 interference in the survey unit 003 smear samples. This observation was

confirmed through the on-site strontium-90 analyses of smear samples.

Supplemental tritium survey results ranged from -25 to 775 dpm/100 cm® with an average of 43
dpm/100 cm”. This shows that the positive results for tritium were spurious in nature and that

tritium levels are below the DCGL for tritium.

5.2.2 Conclusions

Based on characterization field surveys (WESTON 1999). no significant strontium-90 activity is
present in the women's rest room. The supplemental tritium surveys demonstrate that tritium

levels are below the DCGL for tritium.

5.3 SURVEY UNIT 005 DISCUSSION

Survey unit 005 contained multiple rooms and areas adjacent to survey units 001-004. These
rooms included a fresh air room, tunnel 45, waiting area, several treatment rooms, machine
room, and storage room. The relatively large area of this survey unit was ideal for application of
the SCM-SIMS. The control and records room adjacent to the treatment room were sealed and

could not be surveyed.
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5.3.1 Floors and Walls

SCM-SIMS floor surveys identified areas of contamination that exceeded the DCGLs in sub-
units 0501F, 0503F, 0504F, and 0505F. WESTON hand held surface surveys identified some
additional areas in these same survey units that approached the Sr-90 total surface contamination
DCGL. These were remediated as well to follow the ALARA principle. Total beta surface
contamination results are summarized in Table 5-1. No removable beta-gamma contamination
measurements in these areas were noted to exceed the DCGL. No total or removable

contamination levels exceeding the DCGLs were noted on the lower or upper walls.

Table 5-1

Final Status Total Beta Surface Contamination Survey Results for SU 005

Survey MSI Grid Who performed Description Mean ] Max.
Unit Location survey (dpm/1 OOsz)
003 N/A SCM-SIMS Tunnel and Adj. Rooms 920 max* 2908
005 N/A WESTON char | Tunnel and Adj. Rooms 211 463

0501F | 3.17 - WESTON post Tunnel 45 31700 31700

0501F | 1.8 WESTON post Tunnel 45 260 260

0503F 1.1 WESTON post | Treatment Room 573 573

0303F | 3.1 WESTON post Treatment Room 433 433

0504F | (2.3&4).5 | WESTON post Fresh Air Room 466 783

0304F 113 WESTON post Fresh Air Room 400 400

0505F  all | WESTON post South Corridor 505 1040

5.3.2 Post-Remediation Survey Analysis

Post-remediation surveys were performed in small elevated areas that were removed. Removable
contamination survevs were performed in areas (0504F and 0505F) that had a potential for
removable contamination as indicated by the characterization surveys. Since there was a
considerable area remediated in survey unit 0505F, a complete gridded survey was performed.
This appears on a separate survey sheet in Appendix H. While background was measured as 565
dpm/100 cm? in this area, the more conservative value of 490 was used. This leads to three

values above 1000. MARSSIM (NRC 1997) Chapter 8 “Interpretation of Survey Results,”
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Section 3 “Contaminant not Present in Background” is followed to analyze the results. While the
Work Plan (S&W 1998) calculates 15 discreet measurements are required, a total of 37
measurements were taken, exceeding the requirements. The sign test is applied with the results of
the test in Appendix H. The number of measurements with positive differences, which is the test
statistic S+, from the sign test is 34. The value of 34 is compared to the critical value in Table 1.3
of the MARSSIM. For a value for N of 37 and a value of alpha of 0.05 from the Work Plan
(S&W 1998), the critical value is 23. Since the test statistic 37 exceeds the critical value 23, the

survey unit is below the release criteria DCGL.

5.3.3 Concrete Corings and Soil Sampling

Three discrete soil samples were collected in survey unit 005. Sampling locations included the
sump rim in the fresh air room. sump in the machine room, and a drain line in the machine room.
The range of strontium-90 concentrations in these samples was —0.43 to 2.9 pCi/g. with all

results below the soil DCGL of 35 pCi/g.

Two concrete core profile samples were collected in survey unit 005. These sample locations
were chosen in the aforementioned surface contamination areas 0504F and 0505F to determine if
there had been migration into the concrete slab. The strontium-90 concentrations in the two
samples were 1.20 and 1.60 pCi/g. respectively. The underlying soil was sampled at depth

intervals of 0-6" and 6-127. with soil concentrations less than 0.27 pCi/g.

5.3.4 Conclusions

The MSI survey data is combined with the surface contamination post-remediation survey data
to demonstrate that contamination levels in all subunits except 0501 are below the DCGL and
meet the requirements for final release. The sign test applied to the post-remediation survey
results demonstrates that residual contamination levels in subunit 0505 are below the release
criteria. The concrete coring and soil data also meet the requirements for final release. Areas that
may need additional surveying before final release include the sealed control and records room
adjacent to the treatment room, remaining contaminated cleanout in subunit 0501, drain line
areas if they are removed for remediation, and areas through which radioactive waste is

transported during remediation of other survey units.
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5.4 SURVEY UNIT 006 DISCUSSION

Survey unit 006 covers several offices and storage areas in the west end of the Building 91
basement. Surface contamination surveys performed by WESTON and MSI identified only one
area in excess of the DCGL. This was located in the terrazzo tile threshold to the back stairwell
(MSI survey unit 0601F), with a reading of 15,500 dpm/100 cm?®. No surface contamination

levels exceeding the DCGLs were noted on any walls.

The lone hot spot was readily remediated using physical removal techniques. Excluding this
removed area, the MSI maximum mean total surface contamination results for any Im by 1 m
grid for the entire survey unit was 467 dpm/100 cm? with a maximum in any 100 cm? area of 867
dpm/100 cm?. Hand held surveys demonstrated similar results (383 dpm/100 cm’ mean and 1050
dpm/100 cm® max). The post-remediation survey of the relatively small area along with the MSI

survey data demonstrates that this survey unit meets the requirements for release.

n
in

SURVEY UNIT 007 DISCUSSION

Survey unit 007 covered a large portion of the east end of the Building 91 basement. This area is
in dailv use by audiometry, speech pathology. and maintenance personnel. Surface
contamination survevs performed by WESTON and MSI identified two hot spots on floors
where the maximum surface contamination readings exceeded the DCGL. One spot was located
in the doorway to Room E31 (MSI survey unit 0714F). while the other was located in the
doorway to the carpentry shop Room E23 (MSI survey unit 0716F). A spot located in the
doorway of the electrical shop Room E29 was very close to the maximum surface contamination
DCGL and was also remediated These hot spots were constrained to terrazzo tile interfaces
located in doorways. No surface contamination levels exceeding the DCGLs were noted on any

walls. No removable contamination exceeding the DCGL was noted in the survey unit.
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The isolated hot spots were removed and a post-remediation survey of the relatively small areas
was performed. Excludi'ng the removed areas, the MSI maximum mean total surface
contamination results for any 1m by 1 m grid for the entire survey unit was 313 dpm/100 cm?
with a maximum in any 100 cm? area of 2668 dpm/100 cm®”. Hand held surveys showed a mean
of 10 dpm/100 cm? with a maximum of 400 dpm/100 cm®. The post-remediation survey results

are combined with the MSI survey data to fulfill the requirements of a final status survey.

5.6 SURVEY UNIT 008 DISCUSSION

Survey unit 008 includes the ground level of Building 90. The ground level contains two major
rooms, one of which was used to control the 1000 kVp x-ray unit, and the second which was
used for storage. The control room is a bare concrete floor, while the storage room had recently
undergone a tile removal. At the time of the characterization survey, the storage room at the west
end of the survev unit contained a large number of file boxes on pallets. Spot hand-held surveys
were performed between boxes. Surface contamination surveys performed by WESTON and
MSI identified no total or removable levels exceeding the DCGLs. MSI maximum mean total
surface contamination results for any 1m by 1 m grid for the entire survey unit was 91 dpm/100
cm® with a maximum in any 100 em® area of 1449 dpm/100 cm’. Hand held surveys showed a
mean of -101 dpm/100 cm’ with a maximum of 482 dpm/100 cm’. The WESTON and MSI

survey data fulfill the requirements of a final status survey.

5.7 SURVEY UNIT 009 DISCUSSION

Survey unit 009 included the incinerator and surrounding area within Building 64. The majority
of floor space in Building 64 was used for storage. The incinerator and surrounding area were
surveyed using hand-held instruments due to the lack of available large surface area for the
SCM-SIM system. Discreet hand-held instrument surveys showed a mean total surface
contamination results of 359 dpm/100 cm? with a maximum of 1929 dpm/100 cm?. Thus, total

surface contamination survey results were below the DCGLs.
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Of the 25 smear locations in survey unit 009, one result exceeded the tritium DCGL proposed in
the Work Plan (S&W 1998). The location of the smear was a wall (level-7") directly behind the
incinerator. All other tritium results in survey unit 009 are less than detection limits.
Supplemental tritium survey results ranged from —14 to 193 dpm/100 cm® with an average of 17
dpm/100 cm?. This shows that the positive results for tritium were spurious in nature and that

tritium levels are below the DCGL for tritium.

The survey data fulfill the requirements of a final status survey. Surface contamination levels are

below the DCGLs.
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6. SUMMARY OF QUALITY ASSURANCE PROGRAM RESULTS

Quality assurance and quality control measures were applied to the use of all radiation

monitoring equipment and samples submitted for laboratory analyses.

6.1 RADIOLOGICAL EQUIPMENT

QA/QC measures for radiological monitoring used by WESTON included:

e Use of standard operating procedures and data forms to record raw surveys.

¢ Review of all equipment calibration forms for proper application.

e Daily background checks for all portable equipment.

e Daily function checks for all equipment using an NIST-traceable check source.
e Charting of function check results for agreement with Poisson distribution.

All equipment-related records are maintained in the project files — codes 1.4, 2.1 and 2.2. All
radiological equipment used at the site to perform documented surveys operated within

acceptable tolerances.

Similar QA/QC procedures were implemented by MSI while using the SCM-SIMS system. To
ensure consistent survey speed and detector response, MSI performed function and distance
checks several times each dav. These procedures are described in detail in Appendix B of the

Radiological Characterization Survey Report (WESTON 1999).

6.2 SAMPLE COLLECTION/ANALYTICAL LABORATORY

Per the requirements of the Work Plan (S&W 1998), duplicate samples were submitted for
laboratory analysis. The document specified 60 duplicate samples to be collected at the discrete
survey points. Due to the reduction of total discrete measurement locations, the number of QC
locations was reduced proportionally. Prior to shipment, all samples were labeled and recorded

on chain of custody forms, which are filed under code 3.2.1.
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Forty-eight duplicate smears, two duplicate soil samples, and one duplicate concrete sample were
collected during characterization and submitted for laboratory analyses. The paired sample
results are presented in Appendix G. Given the variable nature of removable contamination, the
variance of liquid scintillation results has little significance. All reported soil and concrete
sample results are below the strontium-90 detection limit, thus comparisons have little

significance other than no spurious high readings were reported.

In the process of analyzing smears via liquid scintillation analysis, ThermoNUtech prepared and
analyzed spikes and blanks that were analyzed for carbon-14 and tritium, respectively. Spike and
blank analyses are presented on individual laboratory reports as filed under code 3.2.2. All spike
and blank results were within acceptable laboratory protocol. ThermoNUtech also reviewed each
data set for the potential influence of high-energy beta-emitting radionuclides (strontium-90) and
noted this potential on applicable laboratory reports. Laboratory reports presented sample-
specific minimum detectable activity, which ranged from 20-80 dpm/100 cm? for both carbon-14
and tritium. Given the variable nature of removable contamination, the variance of liquid

scintillation results has little significance.

Similar QC measures were implemented in the analyvsis of solid matrix samples. ThermoNUtech
analvzed spike and blank solids for strontium-90 content. All results were within acceptable
laboratory protocol. Laboratory reports presented sample-specific minimum detectable activity.

which ranged from 0.5 to 1.9 pCi/g for strontium-90.

6.3 MISCELLANEOUS

Prior to all field activities, workers received site-specific training. Copies of this.training and
attendee lists are filed under code 1.3. All worker training certifications per 40 CFR 1910.120,
respirator fit test certificates and supporting documentation are also maintained under this file

code.
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7. CONCLUSIONS

Characterization activities performed at the VAECC provided data that demonstrate survey units
003, 006, 007, 008 and 009 fulfill the requirements of an FSS and require no further action.
Survey unit may be released for unrestricted use pending remediation of one small area.
Activities were performed safely and within the requirements of the Site-Specific Health and
Safety Plan (SSHASP, WESTON 1999). The combination of traditional surface contamination
survey methods, SCM-SIMS surveys, and laboratory analysis of smear and solid samples proved
to be a powerful means to support the following conclusions. After limited test decontamination
and re-survey (using hand held instrumentation) of these areas, the SCM-SIMS data is combined

with the post-remediation survey data to constitute a final status survey.

The application of the SCM-SIMS survey methodology allowed continuous discreet
measurements while scanning. The survev coverage of floor areas in survey units 005 through
007 approached 100%. It is reasonable to conclude that the nature and extent of the small
contamination areas’hot spots was well defined. The WESTON post remediation release surveys
in survey units 006 and 007 demonstrate that those areas identified as contaminated by the SCM-
SIMS system are now below the DCGL. The SCM-SIMS surveys with WESTON hand-held
survevs for those areas not reachable by the SCM-SIMS system are used to demonstrate that all
other surface areas in survey units 006-008 are releasable. Hand-held equipment “scanning”
survevs. discrete measurements of total and removable beta-gamma contamination, and
supplemental tritium surveys, all of which were performed by WESTON, are used to

demonstrate that surface contamination in survey units 003 and 009 are below the DCGL.

Contamination levels in survey unit 005 except 0501 are below the DCGL and meet the
requirements for final release. Areas that may need additional surveying before final release
include the sealed control and records room adjacent to the treatment room, remaining
contaminated cleanout in subunit 0501, drain line areas if they are removed for remediation, and

areas through which radioactive waste is transported during remediation of other survey units.

CHON\PUBLIC\WOW10500\28673S-2.D0C 7-1 12/30/99
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Test decontamination operations executed by WESTON in areas of Building 90 and 91 have now
reduced residual surface contamination in those areas of the five survey units below DCGLs
(release levels). Concrete coring and soil sample results demonstrate that any potential residual

volume contamination in the five units is below the concrete and soil stronitum-90 DCGL.

L8]

12/30/99
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The information gathered during the course of the Radiological Characterization can be

grouped into three main headings. as follows:

1.0

Preliminary Data

1.1 Personnel Data
1.1.1 Medical Clearance
1.1.2 Training Certificates
1.1.3 Fit Testing
1.1.4 Dosimetry Paperwork

1.2 Equipment

1.2.1 Requisitions

Site Awareness Training

1.4 Procedures

-

Field Data

2.1 Instrumentation

2.1.1 Calibration Data

2.1.2 Function Checks

Surveyv Data Collected

2.2.1 Total/Maximum Beta Contamination Survey Forms and
2.2.2 Total Removable Beta Contamination Survey Forms
2.2.3 Gross Beta Air Particulate Forms

2.2.4 Radiation Work Permits

2.2.5 Access Control Logs

2.3 Log Book Copies

|8
12

1 Millennium Services. Inc. Survey Report
2 Laboratory

3.2.1 Chain of Custody

2.2 lLiquid Scinullation Analyvses
2.5 Solid Mairix, Concrete. Soils

2.4 Miscellaneous QA/QC

[
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Minimum Dectable Activities for Total Surface Contamination

Eff*; MSI 0.61 2' Fioor Detector (SRA-001) WESTON 0.28 44-116 meter
0.66 6' Wall Detector

Sub _ i Asigsze:| |Sub  wall ke

Unit S [=Floc %ANalls=:| |Unit mat

SURVEY UNIT 5 SURVEY UNIT

05 01 554 2208 180 340{ |05 01]tile 470 1000 370 540
pistr 325

05 02 554 2208 180 340} |05 02itile 470 1000 370 540
pistr 325

05 03 2208 1058 360 230| |05 03itite 435 1000 360 540
plstr 325

05 04 1058 250 05 04 490 325 380

05 O5|E 1058 2208 250 340] |05 05 665 325 440 310

w 554 170

05 06 554 554 180 170] {05 06 470 325 370 310

05 07 554 554 180 170] 105 07 470 325 370 310

05 08 1058 250 05 08 490 325 380

05 09 554 180 05 09 490 325 380

SURVEY UNIT 6 0 SURVEY UNIT 6

06 01 554 2208 180 340} 106 01 375 325 330 310

08 02 1058 1058 250 230§ |06 02 585 325 410 310

06 03 554 1058 180 230] 106 03 375 325 330 310

06 04 894 1058 230 230 |06 04 375 325 330 310

06 05 554 1058 180 230 |06 05 375 325 330 310

SURVEY UNIT 7 SURVEY UNIT 7

07 01N | 554 2208 180 340| |07 O1itile 375 1000 330 540

S W 554 170 plstr 325 310

07 02 554 2208 180 340] |07 02ltile 375 1000 330 540
plstr 325

07 03 554 180 07 03tile 375 1000 330
plstr 325

07 04 554 180 07 04 525 475 390

07 05 554 180 07 05 325 310

07 06 554 180 07 06 325 310

07 07 554 180 07 07 325 310

07 08 554 180 07 08 325 310

07 09 554 180 07 09 325 310

07 10 1450 300 07 10 375 925 330

07 11 1450 2208 300 340( 107 11 375 925 330 520

07 12 554 180 07 12 375 325 330

07 13 554 2208 180 340} 107 13 375 925 330 520

07 14 554 2208 180 340] |07 14 375 325 330 310

07 15 554 180 07 15 375 325 330

07 18 554 180 07 16 350 325 320

07 17 554 180 07 17 350 325 320

07 18 554 180 07 18 350 325 320

*Efficiencies varied from day to day. The most conservative efficiency (lowest value) was used to calculate MDA

**MDA formula: (3+4.65*(SQRT(background count rate * time)))/(efficiency * time) where time is one minute

mdcMSI&WESTON.xls

12/28/98
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Surface Survey for Survey Unit 003

W
= MSI survey
E = Remedial survey
E‘ = Characterization survey

" Colored areas indicate surveved areas
_Each result measured below the DCGI.
Each grid 1s approximately 1 mby I m
:
| * denotes removable wipe survey location

! Note: Does not include supplemental tritium sampling
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Surface Survey for Subunit 0501

W

f

MSI survey

Remedial survey

‘ = Unremediated

]

Colored areas indicate surveyed areas.
Each result measured below the DCGL.
Each grid is approximately 1 m by I m.

* denotes removable wipe survey location

+ denotes discreet and removable wipe
survey on the ceiling
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Surface Survey for Subunit 0502

Doorway, not accessible
MSI survey
Remedial survey

Characterization survey

W

(olored areas indicate surveyed areas.
Fach result measured below the DCGLL.
Fach grid is approximately 1 mby 1 m.

* indicates removable wipe survey location

nigothe T




Surface Survey for Subunit 0503

Colored areas indicate surveyed areas.
Each result measured below the DCGL.
Each grid is approximately | m by 1 m.

MSI survey

it

Remedial survey

1

* denotes removable wipe survey

M = Characterization survey




Surface Survey for Subunit 0504

i S
B a
- J —_— i
w
N
= MSI survey Colored areas indicate surveyed areas.
Fach result measured below the DCGL.
. Each grid is approximately 1 m by I m.
! = Remedial survey

* denotes removable wipe survey

H = Characterization survey




Inaccessible area
MSI survey
Remedial survey

Characterization survey

Surface Survey for Subunit 0505

Colored areas indicate surveyed areas.
Fach grid is approximately | mby I m

* denotes removable wipe survey
® denotes concrete coring

Fach result measured below the DCGLL.

R %
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Doorway, not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0506

Colored areas indicate surveyed areas.
Iach result measured below the DCGLL.
ach grid 1s approximately 1 m by 1 m.
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Doorway, not accessible

MSI survey

Remedial survey

Characterization survey

Cher gy R PN

Surface Survey for Subunit 0507

Colored areas indicate surveyed areas.
Fach result measured below the DCGLL.
Fach end is approximatelv I mby I m.

Uekbaibv
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0508

Colored areas indicate surveyed areas.
Each result measured below the DCGLL.
Fach grid is approximately | mby 1 m.




not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0509

W

Colored areas indicate surveyed areas.
Iach result measured below the DCGL.
Frach grid is approximately 1 m by | m.




Surface Survey for Subunit 0601

not accessible

MSI survey

Remedial survey

Characterization survey

Colored arcas indicate surveyed areas.
Ilach result measured below the DCGL.
Fach grid is approximately 1 mby 1 m.

* denotes removable wipe survey
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= MSI survey
H = Remedial survey

M = Characterization survey

S e, Nk

Surface Survey for Subunit 0602

Colored areas indicate surveyed areas.

I:ach result measured below the DCGLL.
ach grid is approximately 1 mby I m.

* denotes removable wipe survey
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0603

Colored arcas indicate surveyed areas.
Each result measured below the DCGL.
Fach grid is approximately | mby I m

* denotes removable wipe survey
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not accessible

MSI survey

Remedial survey

Characterization survey

ot £ T g A e

Surface Survey for Subunit 0604

Colored arcas indicate surveyed areas.
Each result measured below the DCGLL.
Fach grid is approximately | m by | m.

* denotes removable wipe survey
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0605

Colored arcas indicate surveyed arcas.
Fach result measured below the DCGLL.
Fach grid 1s approximately | mby 1 m.

* denotes removable wipe survey
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not accessible
MSI survey
Remedial survey

Characterization survey

Surface Survey for Subunit 0701

I:ach result measured below the DCGLL.
Fach grid 1s approximately 1 mby 1 m.

* denotes removable wipe survey

.......
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Surface Survey for Subunit 0702

not accessible

MSI survey

Remedial survey

Characterization survey

¢
I
I

*

olored areas indicate surveved areas.
ach result measured below the DCGL.
ach grid s approximately | mby I m.

denotes removable wipe survey




*

N (and §)

[naccessible area
MSI survey
Remedial survey

Characterization survey

Surface Survey for Subunit 0703

W

Colored arcas indicate surveved arcas.
Fach result measured below the DCGIL.
Fach grid is approximately 1 mby I m.

* denotes removable wipe survey
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not accessible
MSI survey
M = Remedial survey

' = (haracterization survey

W

Surface Survey for Subunit 0704

Colored areas indicate surveved areas.
Each result measured below the DCGL

* denotes removable wipe survey

Fach grid is approximately 1 mby I m
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0705

Colored arcas indicate surveyed areas.
F-ach result measured below the DCGILL.
Fach grid is approximately 1 mby 1 m.

* denotes removable wipe survey

.
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0706

Colored areas indicate surveyed areas.
Fach result measured below the DCGLL.
Fach grid is approximately T mby I m.

* denotes removable wipe survey




not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0707

Colored arcas indicate surveved areas.
Frach result measured below the DCGLL.
Fach grid s approximately 1 mby 1 m.

* denotes removable wipe survey
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0708

Colored areas idicate surveyed areas.

* denotes removable wipe survey

F:ach result measured below the DCGL.
Fach grid is approximately 1 mby 1 m.
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not accessible
=  MSI survey
™ = Remedial survey

= Characterization survey

2

Surface Survey for Subunit 0709

Colored arcas indicate surveyed areas.
Fach result measured below the DCGLL.
Fach erid is approximately T mby 1 m.

* denotes removable wipe survey

3
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not accessible

MSI survey

Remedial survey

Characterization survey

A o, T

Surface Survey for Subunit 0710

Colored arcas indicate surveved areas.
Fach result measured below the DCGLL.
Irach ¢gnid 1s approximately I mby [ m.

* denotes removable wipe survey
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W
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il

i

not accessible

MSI survey

Remedial survey

Characterization survey

. b o s i

Surface Survey for Subunit 0711

i Colored arcas indicate surveved areas.
b-ach result measured below the DCGLL.
Fach grid is approximately 1 mby 1 m.

* denotes removable wipe survey




not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0712

Colored areas indicate surveyed areas.
Each result measured below the DCGIL.
Fach grid is approximately I mbyv I m.

* denotes removable wipe survey




not accessible

MSI survey

Remedial survey

Characterization survey

Fach gnid is approximately I mby 1 m.

* denotes removable wipe survey

ILach result measeured below the DCGL.
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not accessible

MSI survey

Remedial survey

Surface Survey for Subunit 0714

Colored areas indicate surveyed areas.
Each result measured below the DCGL.
I'ach grid is approximately I mby I m.

* denotes removable wipe survey




not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0715

L Colored areas indicate surveved areas.

* denotes removable wipe survey

Fach result measured below the DCGLL.
ach grid is approximately T mby I m.
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not accessible

MSI survey

Remedial survey

Characterization survey

Surface Survey for Subunit 0716

[ . . . ) T

Colored areas mdicate surveyed areas.
Fach result measured below the DCGIL.
Fach grid is approximately I mby | m.

* denotes removable wipe survey
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= not accessible

= MSI survey

= Remedial survey

= (Characterization survey

Surface Survey for Subunit 0717

}
i

i

Colored arcas indicate surveyed areas.
Fach result measured below the DCGL.
lach grid is approximately 1 mby | m.

* denotes removable wipe survey




not accessible

MSI survey

Remedial survey

(haracterization survey

Surface

Survey for Subunit 0718

Colored arcas indicate surveyed areas.

* denotes removable wipe survey

Fach result measured below the DCGLL.
Fach erid is approximately 1 mby 1 m.
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not accessible
MSI survey
Remedial survey

Characterization survey

ey [PV A

Surface Survey for Subunit 0801

W

Colored areas indicate surveyed areas.
Fach result measured below the DCGL.
Fach grid is approximately I mby I m.

* denotes removable wipe survey

.
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Sample Receipt Analysis:

Lab ID Client 1D Date Date Date Batch ID Analyte Method Result Error MDA Units
Womens' Room
99.01197-05  3-2 1125/99 1127199 216/09 9901197 Carbon-14 EPA 906 0 Modified -8.03 3402 5505 dpm/100cm’
99-01197-06  3-2QC 1/25/99 1127/99 216/99 Q901197 Carbon-14 £PA 906.0 Modified 34.75 54.20 9160 dpm/100cm’
99-01197-07 3.3 1/25/99 1127/99 2/6/99 9901197 Carban-14 FPA 906 0 Modified 1.47 30.36 5039 dpm/100cm’
99-01197.08  33QC 1125099 1127199 26/99  A0n1197 Carbon-14 £PA 906 0 Madified 773 34.00 5296 dpm/100cm?
Tunnel
99-01198.08 5.2 1/23/99 1127199 216/99 9901198 Catbon-14 EPA 906.0 Modified 472 32.36 53.40 dpm/100cm’
99-01198-09 5-2QC 1/26/99 1/27/99 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -6.69 36.38 5677 dpm/100cm?
99-01198-11 5.4 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -29.37 38.00 58.60 dpm/100cm?
99-01198-12  5-4QC 1/26/99 1/27/99 2/6199 9901198 Carbon-14 EPA 906 0 Modified 2255 41.18 63.76 dpm/100cm?
99.01198-16 5.8 1/23/99 1/27/99 216199 9901198 Carbon-14 £PA 906 0 Modified .76 36.20 59.73 dpm/100cm?
99-01198-17 5-8 QC 1/26/99 1127199 2016/99 9901198 Carbon-14 EPA 906.0 Modified 2553 41.46 66.62 dpm/100cm’
99-01198-19 5-10 1/23/199 1127/99 2/6/99 9901198 Carbon-14 EPA 906 0 Modified -3.50 37.13 59.41 dpm/100cm’
99-01198-20  5-10QC 1/26/199 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 819 34.43 5556 dpm/100cm?
99-01199-06  5-13 1/23/99 1127199 2/8/99 9901199 Carbon-14 EPA 906 0 Modified -28.28 29.27 4577 dpm/100cm?
99.01199.07  5-13QC 1/26/99 1127/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 1486 41.19 6614 dpm/100cm’
99.01199-12  5-18 1/24/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -15.20 3N 5414 dpm/100cm?
990119913  5-18QC 1/26/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -21.06 25.63 4166 dpm/i100cm?
West Basement
99.01200-08  6-12 1/23/99 1127199 211/99 9901200 Carbon-14 EPA 906.0 Modified 3182 33.60 5872 dpm/100cm’
99.01200-09  6-12QC 1/26/99 1127199 2011199 9901200 Garbon-14 EPA 906.0 Modified -37.92 36.77 6122 dpm/100cm?
Upstairs
99-01207-10  B-26 1/26/99 1127199 2/113/99 9901207 Carbon-14 EPA 906.0 Modified 156 3507 57.18 dpm/100cm’
99-01207-11 8-26 QC 1126199 1/27/99 2/13/99 9901207 Carbon-14 EPA 906.0 Modified 21.39 33.48 §5.90 dpm/100cm?
990120712 827 1/26/99 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified 777 3297 5418 dpm/100cm?
99.01207-13 827 QC 1/26/99 1127199 211399 9901207 Carbon-14 EPA 906.0 Modified -29.59 3453 56.96 dpm/100cm’
incinerator
990120513 91 1125199 1127198 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 1.7 37.26 61.05 dpm/00em?
99-01205-14  91QC 1/26/99 1127199 2111/99 9901205 Carbon-14 EPA 906.0 Modified 6.7 47.62 7965 dpm/100cm?
990120515 92 1/25/99 1127/99 2M11/99 9901205 Carbon-14 EPA 906.0 Modified -19.96 47.22 78.98 dpm/100cm’
99-01205-16  9-2QC 1/26/99 1127199 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 2451 68.20 109.09 dpm/M00cm?
99-01206-07  9-10 125/99 127199 2/13/199 9901206 Carbon-14 EPA 906.0 Modified 16.45 26.36 48.64 dpm/100cm’
99.01206-08  9-10QC 1/26/99 1127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified 55.60 40.12 - 71.25  dpm/00cm?
99.01206-19  9-21 112599 127199 2/13/199 9801208 Carbon-14 EPA 906.0 Modified -20.29 37.21 6502 dpm/100cm?
99.01206-20 921 QC 1126199 1127199 2/13/1890 9901206 Carbon-14 EPA 906.0 Modified 31.16 39.43 6656 dpm/100cm?
99-01207-04  9-22 1/25/99 1127199 2113/99 9901207 Carbon-14 EPA 906.0 Modified -43.35 82.28 13217  dpm/100cm®
99-01207-05 9-22QC 1/26/99 127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -16.22 39.64 6591 dpm/100cm?
990120707  9-24 1/25/99 1127199 2/113/99 9901207 Carbon-14 EPA 906.0 Modified 2319 40.02 65.26 dpm/i00cm?
990120708  9-24QC 1/26/99 127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -18.80 4053 68.76 dpm/100cm’
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1§ample Receipt Analysis
Lab ID Client ID Date Date Date Batch ID Analyte Method Resutt Error MDA Units
Womens' Room
99-0119705 32 1125199 1/27/99 2/6/99 9901197 Tritium EPA 906.0 Modified 296.09 55.89 6485 dpmv100cm®
99-01197-06  3-2QC 1125199 1127199 2/6/99 9901197 Tritium EPA 906.0 Modified 1898.50 152.02 107.91  dpm/100cm’
99-01197-07 33 1/25/99 1/27/99 2/6/199 9901197 Tritium EPA 906.0 Modified -13.26 31.76 59.36 dpm/100em’
99-01197-08  3-3QC 1/25/99 1127199 26/99 9901197 Tritium EPA 906.0 Modified -43.34 30.64 62.39 dpm/100cm?
Tunnel
99-01198-08  5-2 1123/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 20.51 35.11 60.29 dpm/M00cm?
99-01198-09 5-2QC 1/26/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 28.50 37.89 6406 dpm/100cm’
99-01198-11 5-4 1123199 1/27/99 26/99 9901198 Tritium EPA 906.0 Modified 2423 3426 66.15 dpm/100cm?
99-01198-12  5-4QC 1/26/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 65.88 45.34 71.94 dpm/100cm?
99.01198-16 58 112399 1127199 2/6/93 9901198 Tritium EPA 906.0 Modified -8.82 36.43 67.43 dpm/100cm’
99-01198-17  5-8QC 1126199 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 4524 37.18 7547 dpm/100cm?
99-01198-18  5-10 1/23/99 1127199 206199 9901198 Tritium EPA 906.0 Modified 47.38 4113 67.07 dpnvi00cm?
99-01198-20  5-10QC 1/26/99 1127199 2/6199 9901198 Tritium EPA 906.0 Modified -26.25 3215 6270 dpm/100cm?
99-01199-06 5.13 1723199 1127/99 2/8/99 9901199 Tritium EPA 906.0 Modified 55,40 30.20 4597 dpm/100cm’
99-01199-07  513QC 1126199 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 372 36.11 | 66.40 dpm/100cm’
99-01199-12 518 1/24/99 1/27/39 2/8/99 9901199 Tritium EPA 906.0 Modified 914 28.95 5437 dpm/100cm’
99-01199-13  5-18QC 1/26/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified -469 22.51 4182 dpm/100cm?
West Basement
99-01200-08 6-12 1123199 1/27/99 2/11/99 9801200 Tritium EPA 906.0 Modified -3.04 29.78 5472 dpm/100cm’
99-01200-09  6-12QC 1126199 127199 2111199 9901200 Tritium EPA 906.0 Modified 158 31.21 57.05 dpm/100cm?
Upstairs
99-01207-10  8-26 1126/99 1127199 213199 9901207 Tritium EPA 906.0 Modified £.27 34.48 6316 dpm/100cm®
99-01207-11 8-26 QC 1/26/99 127199 2/13/99 9901207 Tritium EPA 906.0 Modified 7.66 3489 61.74 dpm/100cm’
99-01207-12 827 1126199 1127199 2/13/99 9301207 Tritium EPA 906.0 Modified -11.88 3215 5984 dpm/100cm’
99-01207-13 827 QC 1/26/99 127199 2113/99 9901207 Tritium EPA 906.0 Modified 32.79 31.95 6202 dpm/00cm?
Incinerator
99-01205-13 91 1125199 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 18.90 3248 5597 dpm/100cm?
99-01205-14 91QC 1/26/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 11.21 40.99 7303 dpm/100cm®
99-01205-15  9-2 1125199 1127199 211/99 9901205 Tritium EPA 906.0 Modified 15.56 4111 72.42  dpm/100cm’
990120516  9-2QC 126199 1127139 2/11/99 9801205 Tritium EPA 906.0 Modified 39.92 58.67 10002 dpm/100cm?
99-01206-07  9-10 1125199 127199 2/13/99 9901206 Tritium EPA 906.0 Modified -206.81 39.71 88.94 dpm/100cm?
99-01206-08  9-10QC 1/26/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -283.63 58.73 13027 dpm/100cm?
99-01206-19 9-21 112599 1/27/99 2/113/99 9901206 Tritium EPA 906.0 Modified -273.03 53.29 118.88 dpmv100cm’
99-0120620  9-21QC 1/26/99 1/27/99 2113199 9901206 Tritium EPA 906.0 Modified -236.07 57.13 121.68  dpm/100cm?
99-01207.04  9-22 125199 1127199 211399 9901207 Tritium EPA 906.0 Modified 2916.03 217.10 14598 dpm/100cm?
99-01207-05  9-22QC 1126199 1127199 2/13/98 9901207 Tritium EPA 906.0 Modified 9.03 39.59 7281 dpm/100cm?
99-0120707  9-24 1125199 1127199 2113/99 9901207 Tritium EPA 906.0 Modified -4293 36.09 7208 dpm/100cm’
99-01207-08  9-24QC 1726199 1127199 2/13/99 9901207 Tritium EPA 906.0 Modified 28.27 39.62 7596 dpm/100cm?
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Ladies’ Room
99-01197-04 31 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 173.67 309.44 49595 dpm/100cm’
99-01197-05 32 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified -8.03 3492 5505 dpm/100cm’
99-01197-06 32qQcC 1125199 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 34.75 54.20 9160 dpm/100cm?
99-01197-07 33 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 1.47 30.36 50.39 dpm/100cm?
99-01197-08 33QC 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 7.73 34.00 5296 dpm/100cm?
99-01197-09 34 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 22.12 29.31 4737 dpm/100cm®
99-01197-10 35 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 46.08 37.09 60.73 dpm/100cm’
99-01197-11 36 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified -10.32 21.87 3535 dpm/100cm?

avg -25.24 :

min 53.15

max -5.14
Tunne|
99-01198-07 51 1/23/99 1/27/99 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 13.77 36.02 5838 dpm/100cm?
99-01198-08 52 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 472 32.36 5340 dpmV100cm?
99-01198-09 5.2 QC 1/26/99 1127/99 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -6.69 36.38 5677 dpm/100cm?
99-01198-10 53 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 573 41.71 64.82 dpm/100cm’
99-01198-11 54 1/23/199 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -29.37 - 38.00 58,60 dpm/100cm?
99-01198-12 54QC 1/26/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 2255 41.18 6376 dpm/100cm?
99-01198-13 5.5 1123199 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 7.56 38.47 64.08 dpm/100cm®
99-01198-14 56 1/23/99 1/27/199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -13.06 28.71 49.21 dpm/100cm?
99-01198-15 5.7 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 3.22 3335 5454 dpm/100cm?
99-01198-16 5-8 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -1.76 36.20 59.73 dpm/100cm?
99-01198-17 58QC 1/26/99 1/27/99 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 2653 41.46 66.62 dpm/100cm’
99-01198-18 5.9 1/23/99 127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 1.78 38.01 60.30 dpmV100cm’
99-01198-19 510 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -3.50 37.13 59.41 dpm/100cm?
99-01198-20 5-10 QC 1/26/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 8.19 34.43 5556 dpm/100cm’
99-01199-04 5.11 1/23/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 8.41 3414 57.10 dpm/100cm?
99-01199-05 5-12 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -16.31 3488 58,09 dpm/100cm’
99-01199-06 513 1/23/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -28.28 2927 45.77 dpm/100cm?
99-01199-07 5-13QC 1/26/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 14.86 41,19 66.14 dpm/100cm?
99-01199-08 5-14 1/23/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 0.00 37.21 59.99 dpm/100cm?
99-01199-09 515 1/23/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 9.2 4051 6557 dpm/100cm?
99-01199-10 5-16 1/24/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -25.60 36.16 56.97 dpm/100cm’
99-01199-11 517 1/24/99 127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -11.04 34.42 56.15 dpm/100cm®
99-01199-12 5-18 1/24/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -15.20 3111 54.14 dpm/100cm’
99-01199-13 5.18QC 1/26/99 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -21.06 25.63 4166 dpm/100cm?

avg -7.98

min -29.37

max 14.86

RESULTSE.XLS 12/29/99
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West Basement
99-01199-14 6-1 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -4.66 33.19 5528 dpm/100cm®
99-01199-15 6-2 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -27.73 39.61 61.72 dpm/100cm?
99-01199-16 6-3 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -10.16 36.65 60.28 dpm/100cm?
99-01199-17 6-4 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -21.61 29.35 5131 dpm/100cm?
99-01199-18 6-5 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 5.14 36.16 61.00 dpm/100cm’
99-01199-19 66 1/23/99 1/27199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 2452 37.87 67.15 dpm/100cm’
99-01199-20 6-7 1/23/99 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -24.16 37.51 61.45 dpm/100cm®
99-01200-04 6-8 1123/99 1127/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified 53.15 33.68 58.85 dpm/100cm?
99-01200-05 69 1/23/99 1/27/99 2/111/199 9901200 Carbon-14 EPA 906.0 Modified -30.30 3373 58.71 dpm/100cm?
99-01200-06 6-10 1/23/99 1/27/99 2/111/99 9901200 Carbon-14 EPA 906.0 Modified -21.96 3297 56.74 dpm/100cm’
99-01200-07 6-11 1/23/99 1/27/99 2/11/98 9901200 Carbon-14 EPA 906.0 Modified -10.86 35.20 6011  dpm/100cm?
99-01200-08 6-12 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -31.82 33.60 58.72 dpm/100cm?
99-01200-09 6-12QC 1/26/99 1/27/99 2/11/98 9901200 Carbon-14 EPA 906.0 Modified -37.92 36.77 61.22 dpm/100cm’
99-01200-10 6-13 1/23/99 1127199 2/11/99 9901200 Carbon-14 EPA 906.0 Modified 2417 3363 5853 dpm/100cm?
99-01200-11 6-14 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -45.17 37.51 6035 dpm/100cm?
99-01200-12 6-15 1/23/99 1127199 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -15.07 3431 5839 dpm/100cm’
99-01200-13 6-16 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -16.47 40.90 7092 dpm/100cm?
99-01200-14 6-17 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -12.65 34.24 61.28 dpm/100cm?
99-01200-15 6-18 1/23/99 1127199 2111199 9901200 Carbon-14 EPA 906.0 Modified -1.54 33.44 59.61 dpm/100cm?
99-01200-16 6-19 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -31.72 3557 §1.45 dpm/100cm?
99-01200-17 6-20 1/23/99 1727199 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -17.47 35.91 6156 dpm/100cm?
99-01200-18 6-21 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 806.0 Modified -36.99 34.04 59.72 dpm/100cm?
99-01200-19 6-22 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -37.54 35.19 6325 dpm/100cm?
99-01200-20 6-23 1/23/99 1/27/99 2/11/99 9901200 Carbon-14 EPA 906.0 Modified -28.88 37.20 6216 dpm/100cm?
99-01201-04 6-24 1123199 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -15.05 31.36 50.00 dpm/100cm?
99-01201-05 6-25 1/23/99 1127199 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 2.85 31.98 47.36 dpm/100cm®

avg -22.46

min -53.15

max 2.85

RESULTSE.XLS 12/29/99
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Main Corridor ]

99-01201-06 7-1 1/23/99 1127199 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -19.13 31.60 4889 dpm/100cm’
99-01201-07 7-2 1/23/99 1/27199 2/41/99 9901201 Carbon-14 EPA 906.0 Modified 9.05 32.40 5013 dpm/100cm’
99-01201-08 7-3 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -11.49 29,66 47.72  dpm/100cm?
99-01201-09 7-4 1123/99 1/27199 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -1.41 30.34 4695 dpm/100cm®
99-01201-10 7-5 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -4.14 28.46 4579  dpnv100cm?
99-01201-11 7-6 1/23/99 1/27/99 2111199 9901201 Carbon-14 EPA 906.0 Modified -2.82 28.46 46.85 dpm/100cm’
99-01201-12 7-7 1/23/99 1127199 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -8.93 29.59 49.43  dpm/100cm’
99-01201-13 7-8 1/23/99 1/27/99 2111/99 9901201 Carbon-14 EPA 906.0 Modified 14.35 33.66 5297 dpm/100cm?
99-01201-14 7-9 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -18.79 3335 5203 dpm/100cm?
99-01201-15 7-10 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 0.00 3254 51.21 dpm/100cm?
99-01201-16 7-11 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 0.00 34.45 5353 dpm/100cm?
99.01201-17 7-12 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 858 31.45 47.49  dpm/100cm?
99-01201-18 7-13 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified -10.69 28.33 44.40  dpm/100cm?
99-01201-19 7-14 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 1.47 29.16 48,70 dpm/100cm?
99-01201-20 7-15 1/23/99 1/27/99 2/11/99 9901201 Carbon-14 EPA 906.0 Modified 4.40 31.19 4867 dpm/100cm?
99-01202-04 7-16 1/23/99 1127199 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -13.49 15.18 2529 dpm/100cm?
99-01202-05 717 1/23/99 1127199 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -1.86 1377 2211  dpm/100cm?
99-01202-06 7-18 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -11.79 15.80 2470 dpm/100cm?
99-01202-07 7-19 1/23/99 1/27/99 2/11/98 9901202 Carbon-14 EPA 906.0 Modified -1.90 14.00 2258 dpm/100cm?
99-01202-08 7-20 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -8.40 13.93 2300 dpm/100cm?
99-01202-09 7-21 1/23/99 1/27/99 2111199 9901202 Carbon-14 EPA 906.0 Modified 576 13.63 22.80 dpm/100cm?
99-01202-10 7-22 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified 377 14.14 2235 dpm/100cm?
99-01202-11 7-23 1/23/99 1127199 2/11/99 9801202 Carbon-14 EPA 906.0 Modified 322 14,65 2291 dpm/100cm’
99-01202-12 7-24 1/23/99 1127199 2/11/99 9901202 Carbon-14 " EPA 906.0 Modified 716 13.73 2317  dpm/100cm?
99-01202-13 7-25 1/23/89 1/27/199 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -7.98 13.08 21.87 dpm/100cm?
99-01202-14 7-26 1/23/99 1/27/99 2/11/98 9901202 Carbon-14 EPA 906.0 Modified -0.63 14.01 2233  dpm/100cm?
99-01202-15 7-27 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -2.60 15.01 2313  dpm/100cm?
99-01202-16 7-28 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -1.89 13.15 22.48 dpm/100cm?
99-01202-17 7-29 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified £.72 13.25 2264 dpm/100cm?
99-01202-18 7-30 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -1.82 12.76 21.61 dpm/100cm?
99-01202-19 7-31 1/23/99 1/27/99 2/11/99 9901202 Carbon-14 EPA 906.0 Modified 253 14.05 2256 dpm/100cm?
99-01202-20 7-32 1/23/99 1/27199 2/11/99 9901202 Carbon-14 EPA 906.0 Modified -2.59 13.07 2306 dpm/100cm’
99-01203-04 7-33 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -18.74 33.25 5663 dpm/100cm?
99-01203-05 7-34 1/23/99 1127199 2114/99 9901203 Carbon-14 EPA 906.0 Modified 6.33 33.10 5738 dpm/100cm?
99-01203-06 7-35 1/23/99 1127199 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 314 3297 56.88 dpm/100cm?
99-01203-07 7-36 1/23/98 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -13.65 32.43 5499 dpm/100cm®

RESULTSE.XLS 12/29/99
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99-01203-08 7-37 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 6.29 33.88 5699 dpm/100cm?
99-01203-09 7-38 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -34.46 34.34 59.50 dpm/100cm?
99-01203-10 7-39 1/23/99 1/27/199 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 953 34.93 §757 dpm/100cm?
99-01203-11 7-40 1/23/99 1127/99 2/14/98 9901203 Carbon-14 EPA 906.0 Modified -33.32 41.38 7108  dpm/100cm?
99-01203-12 7-41 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -29.37 35.72 56.05 dpm/100cm?
99-01203-13 7-42 1/23/99 1127199 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -38.70 30.94 56,13 dpm/100cm’
99-01203-14 7-43 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 7.77 33.92 5636 dpm/100cm?
99-01203-15 7-44 1/23/99 1127199 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -29,56 33.45 5954 dpm/100cm®
99-01203-16 7-45 1/23/99 1127199 2/14/99 9961203 Carbon-14 EPA 906.0 Modified -28.33 3558 5708 dpm/100cm?
99-01203-17 7-46 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 8.94 28.32 4631  dpm/100cm?
99-01203-18 7-47 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modified 5.13 35.28 61.95 dpmV100cm’
99-01203-19 7-48 1/23/99 1127199 2/14/99 9901203 Carbon-14 EPA 906.0 Modified -9.83 35.34 5943 dpm/100cm’
99-01203-20 7-49 1/23/99 1/27/99 2/14/99 9901203 Carbon-14 EPA 906.0 Modifiod -9.93 3538 60.00 dpm/100cm?
99-01204-04 7-50 1/23/99 1127799 2/14/99 9901204 Carbon-14 EPA 906.0 Modified 0.00 31.61 5452 dpm/100cm?

avg -7.33

min -38.70

max 14.35

RESULTSE.XLS 12/;9/99
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Upstairs
99-01204-05 81 1/23/99 1127199 2/14/99 9901204 Carbon-14 EPA 906.0 Modified 9.71 36.30 5762 dpm/100cm’
99-01204-06 8-2 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified 13.17 37.48 5861 dpm/100cm’
99-01204-07 8-3 1/23/99 1127/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -15.34 32.79 5462 dpnv100cm’
99-01204-08 8-4 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -4.61 3243 5471 dpm/100cm’
99-01204-09 8-5 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 806.0 Modified -28.57 36.37 6358 dpm/100cm’
99-01204-10 8-6 1/23/99 1127199 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -21.89 29.45 51.97 dpm/100cm?
99-01204-11 8-7 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -12.80 3435 5697 dpm/100cm?
99-01204-12 8-8 1/23/99 1127199 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -18.27 3288 59.15 dpm/100cm?
99-01204-13 8-9 1/23/99 1/27199 2014/99 9901204 Carbon-14 EPA 906.0 Modified -11.19 3517 5692 dpm/100cm?
99-01204-14 8-10 1/23/99 1/27199 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -11.30 36.36 57.50 dpm/100cm?
99-01204-15 8-11 1/23/99 1127199 2114/99 9901204 Carbon-14 EPA 906.0 Modified -18.15 32.06 5385 dpm/100cm?
99-01204-16 812 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -1455 3457 5757 dpm/100cm?
99-01204-17 8-13 1/23/99 1127199 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -15.79 4393 7027 dpm/100cm?
99-01204-18 8-14 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -6.54 48.15 7763 dpm/100cm’
99-01204-19 815 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified 2424 4532 71.94 dpm/100cm?
99-01204-20 8-16 1/23/99 1/27/99 2/14/99 9901204 Carbon-14 EPA 906.0 Modified -8.87 36.97 63.18  dpm/100cm’
99-01205-04 817 1/23/99 1/27/99 2/11/99 9801205 Carbon-14 EPA 906.0 Modified <1454 4498 7395 dpm/100cm?
99-01205-07 8-20 1/23/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -20.77 36.05 61.62 dpm/100cm’
99-01205-08 8-21 /23199 1127199 2/11/99 8901205 Carbon-14 EPA 906.0 Modified -10.98 32,98 5587 dpm/100cm?
99-01205-09 8-22 1/23/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -38.65 34.01 5505 dpm/100cm’
99-01205-10 8-23 1/23/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 21.24 3652 58.19 dpm/100cm?
99-01205-11 8-24 1/23/99 1127199 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -12.78 36.42 56.74 dpm/100cm’
99-01205-12 825 1/23/199 1/27/99 2/11/99 9801205 Carbon-14 EPA 906.0 Modified -13.87 31,82 5487 dpm/100cm?
99-01207-10 8-26 1/26/99 1/27/99 2/13/199 9901207 Carbon-14 EPA 906.0 Modified -1.56 35.07 5718 dpm/100cm?
99-01207-11 8-26 QC 1/26/99 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -21.39 33.48 5590 dpm/100cm?
99-01207-12 827 1/26/99 1/27/99 2/13/98 9901207 Carbon-14 EPA 906.0 Modified A7.77 32.97 5418 dpm/100cm?
99-01207-13 8-27 QC 1/26/99 1/27199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -29.59 3453 56.96 dpm/100cm?

avg -15.51

min -38.65

max 9.71

RESULTSf.XLS 12/29/99
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Incinerator
99-01205-13 9-1 1/25/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 1.71 37.26 61.05 dpm/100cm’
99-01205-14 91 QC 1/26/99 1127/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified .71 47.62 79.65 dpm/100cm?
99-01205-15 9-2 1/25/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -19.96 47.22 7898 dpm/100cm”
99-01205-16 9-2QC 1/26/99 1/27/99 2111/99 9901205 Carbon-14 EPA 906.0 Modified 24,51 68.20 109.09 dpm/100cm?
99-01205-17 93 1125199 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -16.61 32.72 59.15 dpm/100em?
99-01205-18 9-4 1/25/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 0.00 36.61 58.11 dpm/100cm?
99-01205-19 95 1/25/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -6.55 35.73 5829 dpm/100cm’
99-01205-20 9-6 1/25/99 1/27/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -1.62 3423 57.75 dpm/100cm?
99-01206-04 97 1125199 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -28.83 36.47 61.58 dpnmv/100cm?
99-01206-05 9-8 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -36.57 42.10 7030  dpm/100cm?
99-01206-06 9-9 1125199 1127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified 5234 50.00 91.46 dpm/100cm?
99-01206-07 9-10 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -16.45 26.35 4864 dpm/100cm?
99-01206-08 8-10QC 1/26/99 1/27/199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -55.60 40.12 71.25  dpm/100cm?
99-01206-09 9-11 1/25/99 1127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -10.35 38.99 6632 dpm/100cm?
99-01206-10 912 1/25/99 1127199 2/13/199 9901206 Carbon-14 EPA 906.0 Modified -13.26 43.62 72.83 dpm/100cm?
99-01206-11 9-13 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -18.81 46.87 8034 dpm/100cm?
99-01206-12 914 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -15.76 36.43 60.61 dpm/100cm?
99-01206-13 9-15 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -30,88 33.42 59.36 dpm/100cm?
99-01206-14 9-16 1/25/99 1/27/99 2/13/199 9901206 Carbon-14 EPA 906.0 Modified S31.71 36.91 60.97 dpm/100cm?
99-01206-15 9-17 1/25/99 1/27199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -12.62 36.57 6063 dpm/100cm?
99-01206-16 9-18 1/25/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified 32.44 39,60 65.65 = dpm/100cm?
99-01206-17 9-19 1125199 1/27/99 2/13/199 9901206 Carbon-14 EPA 906.0 Modified -28.00 34.92 6332 dpm/100cm?
99-01206-18 9-20 1/25/99 1/27/99 2113/99 9901206 Carbon-14 EPA 906.0 Modified -32.30 34.97 62.10 dpm/100cm?
89-01205-05 9-18 1/23/199 1127198 2/11/99 9901205 Carbon-14 EPA 906.0 Modified -5.07 57.34 90.33 dpm/100cm?
99-01205-06 9-19 1/23/99 1127/99 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 2.96 60.06 105.49 dpm/100cm?
99-01206-19 9-21 1/25/99 1127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -20.29 3r.2t 6502 dpm/100cm?
99-01206-20 9-21 QC 1/26/99 1/27/99 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -31.16 39.43 6656 dpm/100cm?
99-01207-04 9-22 1/25/99 1/27/99 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -43.35 82.28 13217 dpm/100cm?
99-01207-05 922 QC 1/26/99 1/27199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -16.22 39.64 65.91 dpm/100cm?
99-01207-06 9-23 1/25/99 1/27/99 2/13/99 9901207 Carbon-14 " EPA 906.0 Modified -11.42 40.18 69.63 dpm/100cm?
99-01207-07 9-24 1/25/199 1127199 2/13/89 9901207 Carbon-14 EPA 906.0 Modified -23.19 40.02 65.26 dpm/100cm?
99-01207-08 9-24 QC 1126/99 1/27/99 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -18.80 4053 68.76 dpm/100cm?
99-01207-09 9-25 1/25/99 1/27/99 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -26.18 143.45 239.48 dpm/100cm?

avg -20.87

min -55.60

max 1.71

RESULTSE.XLS 12/29/99
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Ladies' Room
99-01197-04 31 1/25/99 1/27/99 2/6/99 9901197 Tritium EPA 806.0 Modified 25413.91 1233.02 58425 dpm/100cm?
99-01197-05 3-2 1/25/99 1/27/99 2/6/199 9901197 Tritium EPA 906.0 Modified 296.09 55.89 64.85 dpm/100cm’
99-01197-06 32QcC 1/25/99 1/27/99 2/6/99 9901197 Tritium EPA 906.0 Modified 1898.50 152.02 107.91 dpmv100cm?
99-01197-07 33 1/25/99 1127199 2/6/99 9901197 Tritium EPA 906.0 Modified -13.26 31.76 59.36 dpm/100cm’
99-01197-08 3-3QC 1/25/99 1/27/99 2/6/99 9901197 Tritium EPA 906.0 Modified -43.34 3064 62.39 dpm/100cm?
99-01197-09 34 1/25/99 1/27/99 26199 9901197 Tritium EPA 906.0 Modified 7339 36.72 5581 dpm/100cm’
99-01197-10 35 1/25/99 1/27/99 216/99 9901197 Tritium EPA 906.0 Modified 381.70 64.63 7155 dpm/100cm?
99-01197-11 36 1/25/99 1/27/99 26/99 9901197 Tritium EPA 806.0 Modified 7.23 22.46 4165 dpm/100cm’

avg 3499.97

min -43.34

max 2541391
Tunnel
99-01198-07 5-1 1/23/99 1/27/99 2/6/99 9901198 Tritium EPA 806.0 Modified -17.24 34.80 65.91 dpm/100cm’
99-01198-08 5-2 1/23/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 20.51 35.11 60.29 dpm/100cm?
99-01198-09 52QC 1/26/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 28.50 37.89 64.06 dpm/100cm’
99-01198-10 5-3 1/23/199 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified -3.83 40.07 7318 dpm/100cm?
99-01198-11 54 1/23/199 1127199 206/99 9901198 Tritium EPA 906.0 Modified 24.23 34.26 66.15 dpm/100cm’
99-01198-12 5.4 QC 1/26/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 65.88 4534 71.94 dpm/100cm?
99-01198-13 5.5 1/23/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 18.93 4164 72.34  dpm/100em?
99-01198-14 56 1/23/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 10.47 31.60 5556 dpm/100cm?
99-01198-15 5.7 1/23/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified -4.83 33.56 6157 dpm/100cm?
99-01198-16 5-8 1/23/99 1/27/99 2/6/99 9901198 Tritiumn EPA 906.0 Modified -8.82 36.43 67.43 dpm/100cm?
99-01198-17 5-8QC 1/26/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified -45.24 37.18 7517  dpm/100cm?
99-01198-18 59 1/23/199 1/27199 2/6/99 9901198 Tritium EPA 906.0 Modified 267.17 56.94 68.07 dpm/100cm?
99-01198-19 5-10 1/23/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified 47.38 41.13 67.07 dpm/100cm?
99-01198-20 5-10 QC 1/26/99 1/27/99 2/6/99 9901198 Tritium EPA 906.0 Modified -26.25 32.15 62.70 dpm/100cm?
99-01199-04 51 1/23/99 1/27199 2/8/99 9901199 Tritium EPA 906.0 Modified 482 31.97 57,34 dpm/100cm’
99-01199-05 512 1/23/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified 21.26 3407 5834 dpm/100cm?
99-01199-06 5-13 1/23/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified 55.40 30.20 4597 dpm/100cm?
99-01199-07 513QC 1/26/99 1/27199 2/8/99 9901199 Tritium EPA 906.0 Modified 372 36.11 66.40 dpm/100cm?
99-01199-08 5-14 1/23/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 5.07 33.59 6025 dpm/100cm?
99-01199-09 5-15 1/23/99 1127199 2/8/99 9801199 Tritium EPA 806.0 Modified 22.15 38.28 65.85 dpm/100cm?
99-01199-10 516 1/24/99 1/27/98 2/8/99 9901199 Tritium EPA 906.0 Modified 481 31.89 57.20 dpm/100cm’
99-01199-11 517 1/24/99 1/27199 2/8/99 9901199 Tritium EPA 906.0 Modified £6.32 30.35 5639 dpm/100cm’
99-01199-12 5-18 1/24/98 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 9.14 28.95 5437 dpm/100cm?
99-01199-13 518 QC 1/26/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified -4.69 2251 4182 dpm/100cm?

avg 17.40

min -45.24

max 26717

12/29/99
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West Basement
99-01199-14 6-1 1/23/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 0.00 30.50 5552 dpm/100cm?
99-01199-15 62 1/23/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified 12.16 3522 61.98 dpm/100cm’
99-01199-16 63 1/23/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 1357 34.56 60.54 dpm/100cm’
99-01199-17 6-4 1/23/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified 433 27.88 5153 dpm/100cm?
99-01199-18 65 1/23/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 13.74 3497 6127 dpm/100cm’
99-01199-19 6-6 1/23/99 1/27199 2/8/99 9901199 Tritium EPA 906.0 Modified -22.68 34.75 67.44 dpm/100cm?
99-01199-20 6-7 1/23/99 1/27/99 2/8/99 9901199 Tritium EPA 906.0 Modified 41.51 37.75 61.72 dpm/100cm’
99-01200-04 6-8 1/23/99 1127199 '2/11/99 9901200 Tritium EPA 906.0 Modified 0.00 30.15 5484 dpm/100cm?
99-01200-05 69 1/23/99 1127199 2/11/99 9901200 Tritium EPA 906.0 Modified 19.75 31.93 5471 dpm/100cm’
99-01200-06 6-10 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified -8.81 28.20 5287 dpm/100cm’
99-01200-07 6-11 1/23/99 1/27/99 2/11/99 9801200 Tritium EPA 906.0 Modified -4.67 30.34 5601 dpm/100cm?
99-01200-08 6-12 1/23/99 1/27/99 211/99 9901200 Tritium EPA 906.0 Modified -3.04 29.78 5472 dpm/100cm?
99-01200-09 6-12QC 1/26/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 458 - 321 5705 dpm/100cm?
99-01200-10 6-13 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified -9.09 20.09 5455 dpm/100cm?
99-01200-11 6-14 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 0.00 30.92 56.24 dpm/100cm’
99-01200-12 6-15 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 9.07 30.78 5441 dpm/100cm?
99-01200-13 6-16 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified -11.01 35.25 66.09 dpm/100cm?
99-01200-14 6-17 1/23/99 1127199 2/11/99 9901200 Tritium EPA 906.0 Modified -7.93 30.61 5711 dpm/100cm?
99-01200-15 6-18 1/23/99 1127199 2/11/99 9901200 Tritium EPA 906.0 Modified 16.97 32.14 5555 dpm/100cm’
99-01200-16 6-19 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 1.59 31.63 57.26 dpm/100cm?
99-01200-17 6-20 1/23/99 1127199 2/11/99 9901200 Tritium EPA 906.0 Modified -19.12 29.62 5736 dpm/100cm?
99-01200-18 6-21 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 20.09 32.48 5565 dpm/100cm?
99-01200-19 6-22 1/23/99 1/27/99 2/11/99 9901200 Tritium EPA 906.0 Modified 24551 50.93 5894 dpm/100cm?
99-01200-20 6-23 1/23/99 1/27/99 2/11/89 9901200 Tritium EPA 906.0 Modified 2413 34.10 5793 dpm/100cm?
99-01201-04 6-24 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 3.02 25.10 4573 dpm/100cm?
99-01201-05 6-25 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 2.86 23.77 4331  dpm/100cm®

avg 12.76

min -22.68

max 24551

RESULTSE.XLS 12/29/99
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Main Corridor

99-01201-06 7-1 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 11.81 2555 4471 dpm/100cm®
99-01201-07 7-2 1/23/99 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified 757 25.68 4585 dpm/100cm®
99-01201-08 73 1/23/199 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified 28.81 26.78 4364 dpm/100cm’
99-01201-09 7-4 1/23/99 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified -2.83 22.90 4294 dpm/100cm’
99-01201-10 75 1/23/99 1/27/99 2/11/98 9901201 Tritium EPA 906.0 Modified 15.20 24.38 4188  dpm/100cm’
99-01201-11 7-6 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 8.49 24.17 4285 dpm/100cm®
99-01201-12 7-7 1/23/199 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified 19.40 26.64 4520 dpm/100cm’
99-01201-13 7-8 1/23/99 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified 166.27 41.34 4844 dpm/100cm’
99-01201-14 79 1123199 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 9.42 26.84 4759 dpm/100cm’
99-01201-15 7-10 1/23/99 1127199 2111199 9901201 Tritium EPA 906.0 Modified 6.18 26.06 46.83 dpm/100cm?
99-01201-16 7-11 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 29.08 29.74 4895 dpm/100cm?
99-01201-17 7-12 1/23/99 1127199 2/11/99 9901201 Tritium EPA 906.0 Modified 18.64 25.60 4344 dpm/100cm?
99-01201-18 7-13 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 18.76 24,07 4061 dpm/100cm®
99-01201-19 7-14 1/23/99 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 29.40 27.33 4454 dpm/100cm’
99-01201-20 7-15 1/23/199 1/27/99 2/11/99 9901201 Tritium EPA 906.0 Modified 27.91 2717 4451 dpm/100em?
99-01202-04 7-16 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified 0.71 12.87 23.45 dpm/100cm?
99-01202-05 7-17 1/23/99 1127/99 2111/99 9901202 Tritium EPA 906.0 Modified 2.49 11.45 2050 dpm/100cm’
99-01202-06 7-18 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified 557 13.08 2291 dpm/100cm?
99-01202-07 7-19 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified 7.63 12.21 2093 dpm/100cm’
99-01202-08 7-20 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified 5.18 12.18 2133 dpm/100cm?
99-01202-09 7-21 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified 7.06 12.26 2114 dpm/100cm?
99-01202-10 7-22 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified 3.15 10.97 20.73  dpm/100cm?
99-01202-11 7-23 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified -2.58 11.31 21.24 dpm/100cm?
99-01202-12 7-24 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified 5.87 12.33 21.48 dpm/100cm?
99-01202-13 7-25 1/23/99 1/27/99 2/11/99 9901202 Tritium EPA 906.0 Modified -4.31 10.59 2028 dpm/100cm?
99-01202-14 7-26 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified 755 12,07 2070 dpm/100cm?®
99-01202-15 7-27 1/23/99 1127199 2/14/99 9901202 Tritium EPA 906.0 Modified 7.16 12.44 21.45 dpm/100cm?
99-01202-16 7-28 1/23/99 1/27/199 2/11/99 9901202 Tritium EPA 906.0 Modified -1.90 11.17 20.85 dpm/100cm?
99-01202-17 7-29 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified 7.01 12.18 21.00 dpm/100cm?
99-01202-18 7-30 1/23/99 1/27/99 2111/99 8901202 Tritium EPA 906.0 Modified 0.61 11.00 20.04 dpm/100cm?
99-01202-19 7-31 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified -3.18 11.07 2092 dpm/100cm?
99-01202-20 7-32 1/23/99 1127199 2/11/99 9901202 Tritium EPA 906.0 Modified 5.84 1227 21.38  dpm/100cm?
99-01203-04 7-33 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 7.83 28.31 50.46 dpm/100cm?
99-01203-05 7-34 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 28.56 30.79 51.10 dpm/100cm?
99-01203-06 7-35 1/23/99 1127199 2/14/99 9901203 Tritium EPA 906.0 Modified 7.87 28.44 5068 dpm/100cm’
99-01203-07 7-36 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 45.65 31.28 49,00 dpm/100cm?

RESULTSEXLS 12/29/99
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99-01203-08 7-37 1/23/99 1/27199 2/14/99 9901203 Tritium EPA 906.0 Modified -6.31 26.94 50.78 dpm/100cm’
99-01203-09 7-38 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 14.82 30.44 53.01 dpm/100cm’
99-01203-10 7-39 1/23/99 1/27/199 2/14/99 9901203 Tritium EPA 906.0 Modified 478 28.44 5129 dpm/100cm?
99-01203-11 7-40 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 13.77 35.95 6333 dpm/100cm?
99-01203-12 7-4 1/23/99 1127199 2/14/99 9901203 Tritium EPA 906.0 Modified 9.30 28.19 4994 dpm/100cm?
99-01203-13 7-42 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 21.74 29.51 5001 dpm/100cm?
99-01203-14 7-43 1/23/99 1/27199 2/14/99 9901203 Tritium EPA 906.0 Modified 20.27 29.47 5022 dpm/100cm?
99-01203-15 7-44 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 56.01 34.48 53.05 dpm/100cm’
99-01203-16 7-45 1/23/99 1/27/199 2/14/99 9901203 Tritium EPA 906.0 Modified 3.16 28.03 50.86 dpm/100cm?
99-01203-17 7-46 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 12.81 23.82 4126  dpm/100cm’
99-01203-18 7-47 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 6.86 30.79 5520 dpm/100cm?
99-01203-19 7-48 1/23/99 1/27/99 2/14/99 9901203 Tritium EPA 906.0 Modified 14.80 30.40 5295 dpm/100cm?
99-01203-20 7-49 1/23/99 1/27/99 214/99 9901203 Tritium EPA 906.0 Modified 54.78 34.59 5346 dpm/100cm?
99-01204-04 7-50 1/23/99 1/27/99 2/14/99 9901204 Tritium EPA 906.0 Modified 64.51 35.11 5326 dpm/100cm?
avg 16.46
min -6.31
max 166.27
e
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Upstairs
99-01204-05 8-1 1/23/99 1127199 2/14/98 9901204 Tritium EPA 906.0 Modified 0.00 30.85 5620 dpm/100cm’
99-01204-06 8-2 1/23/99 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified 26.42 33.94 57.26 dpm/100cm?
99-01204-07 83 1123199 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified 3.08 29.55 5336 dpm/100cm’
99-01204-08 8-4 1/23/99 1127199 214199 9901204 Tritium EPA 906.0 Modified 27.74 at.97 5345 dpm/100cm®
99-01204-09 85 1/23/99 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified -1.79 33.86 62.11 dpm/100cm’
99-01204-10 8-6 1/23/99 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified -13.18 26.46 5077 dpm/100cm’
99-01204-11 8-7 1/23/99 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified -1.60 30.34 5566 dpm/100cm’
99-01204-12 88 1/23/99 1/27/99 2/14/89 9901204 Tritium EPA 906.0 Modified -1.67 31.50 57.79 dpm/100cm’
99-01204-13 8-9 1123199 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified 8.02 31.28 55.61 dpm/100cm’
99-01204-14 8-10 1/23/99 127199 2/14/99 9901204 Tritium EPA 906.0 Modified 0.00 30.78 56.18 dpm/100cm’
99-01204-15 8-11 1/23/199 1127/99 2114/99 9901204 Tritium EPA 906.0 Modified -4.55 28.36 52.61 dpm/100cm?
99-01204-16 812 1/23/99 1127199 2/14/99 9901204 Tritium EPA 906.0 Modified -3.24 30.49 5625 dpm/100cm?
99-01204-17 813 1123199 1/27/99 2/14/99 9901204 Tritium EPA 906.0 Modified -19.80 3556 68.65 dpm/100cm?
99-01204-18 8-14 1123199 1127199 2114/99 95901204 Tritium EPA 906.0 Modified 2.19 41.78 75.84 dpm/100cm®
99-01204-19 8-15 1123199 1/27/99 2/14/99 9901204 Tritium EPA 906.0 Modified 190.51 54.46 70.28 dpm/100cm?
99-01204-20 8-16 1/23/99 1/27/99 2/14/99 9901204 Tritium EPA 906.0 Modified -21.36 31.59 61.73 dpm/100cm?
99-01205-04 8-17 1/23/99 1/27/99 2/11/99 9901205 Tritium EPA 906.0 Modified 10.41 38.07 67.82 dpm/100cm?
99-01205-07 820 1123/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 26.03 33.50 5651 dpm/100cm’
99-01205-08 8-21 1/23/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 7.87 28.76 5124 dpm/100cm?
99-01205-09 822 1/23/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified -3.10 27.17 50.49 dpm/100cm?
99-01205-10 8-23 1/23/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 19.66 3114 5336 dpm/100cm®
99-01205-11 8-24 1/23/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 2557 31.00 52.04 dpm/100cm?
99-01205-12 825 1/23/99 1/27/99 2/11/99 9901205 Tritium EPA 906.0 Modified 20.09 2952 5032 dpm/100cm?
99-01207-10 8-26 1/26/99 1/27/99 213/99 9901207 Tritium £PA 906.0 Modified 627 34.48 63.16 dpm/100cm’
99.01207-11 826 QC 1126/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified 7.66 34.89 61.74 dpm/100cm?
99-01207-12 8-27 1/26/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -11.88 32.15 59.84 dpm/100cm?
99-01207-13 8-27 QC 1/26199 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -32.79 31.95 6292 dpm/100cm’

avg 9.41

min -32.79

max 190.51

RESULTSE.XLS 12/29/99
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§ample ﬂecelpt Analysis
Lab ID Client ID Date Date Date Batch 1D Analyte Method Result Error MDA Units

Incinerator
99-01205-05 9-18 1/23/99 1/27/99 2/111/99 9901205 Tritium EPA 906.0 Modified -27.98 42.01 82.85 dpm/100cm’
99-01205-06 9-19 1/23/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified -8.91 51.75 96.75 dpm/100cm?
99-01205-13 9-1 1/25/99 1/27/99 2/111/99 9901205 Tritium EPA 906.0 Modified 18.90 32.48 5597 dpm/100cm’
99-01205-14 9-1QC 1/26/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 1.2 40.99 73.03  dpm/100cm?
99-01205-15 9-2 1/25/99 1/27/99 2/11/99 9901205 Tritium EPA 906.0 Modified 15.56 1.1 72.42  dpm/100cm’
99-01205-16 g-2QC 1/26/99 1/27/199 2/11/99 9901205 Tritium EPA 906.0 Modified 39.92 58.67 100.02 dpm/100cm?
99-01205-17 9-3 1/25/99 1/27199 2/11/99 9901205 Tritium EPA 906.0 Modified 9.99 30.62 54.23 dpm/100cm’
99-01205-18 9-4 1/25/99 1/27/99 2/11/99 9801205 Tritium EPA 906.0 Modified 21.27 31.26 5328 dpm/100cm’
99-01205-19 95 1/25/99 1127/99 2/11/99 9901205 Tritium EPA 906.0 Modified 32.82 3248 53.44 dpm/100cm?
99-01205-20 9-6 1/25/99 1/27/99 2/11/99 9901205 Tritium EPA 906.0 Modified 13.01 30.23 52.94 dpm/100cm?
99-01206-04 9.7 1/25/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -168.64 55.69 11258  dpm/100cm®
99-01206-05 98 1125/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -308.04 56.82 128,53 dpm/100cm?
99-01206-06 9-9 1/25/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -357.82 76.54 167.22 dpm/100cm?
99-01206-07 9-10 1/25/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -206.81 39.71 88.94 dpm/100cm?
99-01206-08 9-10QC 1/26/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -293.63 58.73 130.27 dpm/100cm’
99-01206-09 9-11 1/25/199 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -278.48 54,35 12125 dpm/100cm’
99-01206-10 9-12 1/25/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -317.23 58.99 133.16  dpm/100cm?
99-01206-11 9-13 1/25/99 1/27/199 2/13/99 9901206 Tritium EPA 906.0 Modified -362.49 64.28 146.88 dpm/100cm?
99-01206-12 9-14 1/25/99 1/27/99 2/13/99 9901206 Fritium EPA 906.0 Modified -226.04 51.38 110.81 dpm/100cm?
99-01206-13 9-15 1/25/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -263.20 47.79 108.53 dpm/100cm?
99-01206-14 9-16 1/25/99 1/27/199 2/13/99 9901206 Tritium EPA 906.0 Modified -240.11 50.93 111.47 dpm/100cm?
99-01206-15 9-17 1/25/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -259.35 49.40 110.85 dpm/100cm?
99-01206-16 9-18 1/25/99 1/27199 2M13/99 9901206 Tritium EPA 906.0 Modified -273.96 53.91 120.03 dpm/100cm’
99-01206-17 9-19 1/25/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -262.59 52.09 11577  dpm/100cm?
99-01206-18 9-20 1/25/99 1/27/99 2/13/199 9901206 Tritium EPA 906.0 Modified -259.14 50.99 11353  dpm/100cm’
99-01206-19 9-21 1/25/99 1/27/99 2/13/99 9901206 Tritium EPA 906.0 Modified -273.03 53.29 118.88 dpm/100cm’
99-01206-20 921 QC 1/26/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -236.07 §7.13 12168 dpm/100cm?
99-01207-04 9-22 1/25/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified 2916.03 217.10 14598 dpm/100cm?
99-01207-05 9-22QC 1/26/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified 9.03 39.59 72.81 dpm/100cm?
99-01207-06 9-23 1/25/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -21.00 40.81 76.92 dpm/100cm?
99-01207-07 9-24 1/25/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -42.93 36.09 72.08 dpm/100cm?
99-01207-08 9-24 QC 1/26/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -28.27 39.62 7596 dpm/100cm?
99-01207-09 9-25 1/25/99 1/27/99 2/13/99 9901207 Tritium EPA 906.0 Modified -124.70 13553 264.51 dpm/100cm’

avg -53.66

min -362.49

max 2916.03

RESULTSEXLS - 12/29/99
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Lab ID Client ID Date Date Date Batch 1D Analyte Method Result Error MDA Units
Concrete Cores
98-02168-13 CS5-1A 2/18/99 2123199 2/26/99 9802168 Total Strontium  EIChroM SRWO01 Modified 34.27 1.60 0.75 PClIG
99-03013-07 CS5-1B 2/18/99 3/2/99 3/8/99 9903013 Total Strontium  EIChroM SRWO01 Modified -0.20 0.34 0.92 PCIG
98-02168-16 CS5-2A 2/18/99 2/23/99 2/26/99 9802168 Total Strontium  EIChroM SRWO01 Modified 11.21 1.20 1.18 PCIIG
99-03013-08 C5-2B 2/18/99 3/2/99 3/8/99 9903013 Total Strontium  EIChroM SRWO01 Modified 0.21 0.28 0.66 PCIIG
Soils
99-01188-01 KNOWN 1/27/199 1/27199 2/4/99 9901188 Total Strontium  EIChroM SRWO01 Modified 22.42 0.47 PCIIG
99-01188-01 SPIKE 1/27/99 1/27/99 2/4/99 9901188 Total Strontium  EIChroM SRWOQ1 Modified 19.95 1.27 0.82 PCIIG
99-01188-02 BLANK 1/27/199 1127198 2/4/99 9901188 Total Strontium  EIChroM SRWO01 Modified -0.22 0.29 0.81 PCIIG
99-01188-05 SU005-1 1/25/99 1127199 2/4/99 9901188 Total Strontium  EIChroM SRWO01 Modified 0.23 0.31 0.72 PCIIG
99-01188-06 SU005-2 1/25/99 1/27/99 2/4/99 9901188 Total Strontium  EIChroM SRW01 Modified -0.43 0.19 0.62 PCIIG
99-01188-09 SU005-3 1/25/99 1/27/99 2/4/99 9901188 Total Strontium  EIChroM SRWO01 Modified 285 0.54 0.76 PCYG
98-02168-14 C5-1D 2/18/99 2/23/99 2/26/99 9802168 Total Strontium  EIChroM SRWO1 Modified -0.11 0.27 0.72 PCIG
98-02168-15 C5-1E 2/18/99 2/23/99 2/26/99 9802168 Total Strontium  EIChroM SRWO01 Modified 0.1 0.26 062 PCIIG
98-02168-17 CS-2E 2/18/99 2/23/99 2/26/99 9802168 Total Strontium  EIChroM SRWO01 Modified 0.29 0.28 0.63 PCIIG
98-02168-18 C5-2F 2/18/99 2/23/99 2/26/99 9802168 Total Strontiurm  EIChroM SRWO01 Modified 0.33 0.22 0.66 PCI/G

RESULTSE.XLS 12/29/99
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ATTACHMENT 2

REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SU003

|Purpose:

|Date: 1/25/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Model #:43-10-1 Serial #: 141392
Meter Model #: 2929 Serial #: 137620

Efficiency (E). 0.46

cpm/dpm  Isotope: SY90
Background:(B) 50 cpom  Count Time (t) _1 min

MsI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Total Counts Net cpm(1) 100cm®(2)  reserved  Release? (3)
3-1 _|Stall Floor 16" from S. Wall - Small Tile N/A 35 -15 -33 N
3-2 |Stall Floor Middle of North End - Small Tile N/A 30 -20 -43 N
3-3 _|Stall Floor - Center (small Tile) N/A 60 10 22 N
3-4 |Floor under sink (small tile) N/A 40 -10 -22 N
3-5 |[wall tile At floor inside Door N/A 35 -15 -33 N
3-6 [Plaster upper wall behind door N/A 55 5 11 N

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)
(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOO3RF.XLS




ATTACHMENT 2
TOTAL BETA CONTAMINATION SURVEY FORM

Location: SU003 |Purpose: [Date: 1/25/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #: 142893

Meter Model #: 2221 Serial #: 149938

Efficiency (E): 0.30 cpm/dpm Isotope:SY90
Background (B) varies (see below) cpm

MS!I dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION ' Designation  Gross cpm  Net cpm(1) 100cm®(2)  reserved  Release? {3)
3-1 |Stall Floor 16" from S. Wall - Small Tile N/A 800 240 800 N
3-2 _|Stall Floor Middie of North End - Small Tile N/A 760 200 667 N
3-3 {Stall Floor - Center (small Tile) N/A 820 260 867 N
3-4 |Floor under sink (small tile) N/A 800 240 800 N
3-5 (Wall tile At floor inside Door N/A 750 190 633 N
3-6 |Plaster upper wall behind door N/A 375 85 283 N

(1) Net cpm is calculated as Gross ¢cpm - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PE  Note: PF for Ludlum 44-116 PF=1
(3) If total dpm/100 cm? is >1000 then smear is required

Surveyor's Remarks:
Backgrounds: Plaster 290, Tiles 560

SUO003tf.XLS
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ATTACHMENT 2

vl .

REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SU005 [Purpose: |Date: 1/23/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION

Counter Model #:43-10-1 Serial #: 141392

Meter Model #: 2929 Serial #: 137620

Efficiency (E): 0.46 cpm/dpm Isotope: SY90

Background:(B) 40 cpm Count Time () 1 min

MS! dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Total Counts Net cpm(1) 100cm2(2) reserved  Release? (3)

5-1 [Tunnel Northmost Cleanout (Vinyl) 0501F 50 10 22 N
5-2 [Tunnel - Next Cleanout (Vinyl) 0501F 60 20 43 N
5-3 |Threshold - Mid Tunnel (Vinyl) 0501F 45 5 11 N
5-4 |Threshold to Control Rm. (west) (Vinyl) 0502F 40 0 0 N
5-5 |Threshold to Control Rm. (east) (Vinyl) 0505F 55 15 33 N
5-6 |3' from Threshold (east) (Painted Concrete) 0505F 55 16 33 N
5-7 |2' outside door to RT-4-B (Painted Concrete) 0505F 55 15 33 N
5-8 [NW comer @ Control Room Window (Painted Concrete) 0505F 40 0 0 N
5-9 |Center of Floor outside Control Room (Painted Concrete) 0505F 55 15 33 N
5-10 |Crack adj. to Cleanout by Control Room (Painted Concrete) 0505F 65 25 54 N
5-11 |Treatment Room (south) (VAT) 0503F 65 25 54 N
5-12 {Treatment Room (North) (VAT) 0503F 60 20 43 N
5-13 |Fresh Air Room - North End (Concrete) 0504F 60 20 43 N
5-14 |Fresh Air Room - Adjacent to Stairs (Concrete) 0504F 50 10 22 N
5-15 |General Waiting Area (no hot spot) (by Op's Door) (Vinyl) 0502F 60 20 43 N
5-16 |Upper Wall outside Control Room (Plaster) 0505W 50 10 22 N
5-17 |Upper Wall in Treatment Room (Tile) 0503E 65 25 ‘54 N
5-18 |Ceiling Outside Lab (Plaster) 0501 40 0 0 N
-1 jFresh Air Room - North Under Pipe 504 36 -10.6 -23.04 N
I-2 |Fresh Air Room - North at Pipe End 504 42 -4.6 -10 N
I-3 _|Fresh Air Room - Sump Edge 504 52 5.4 11.74 N

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)
(3) If tota!l dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOOSRf.XLS
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ATTACHMENT 2
TOTAL BETA CONTAMINATION SURVEY FORM

(Areas not Covered by MS| Survey)

bl

Location: SUQ05

{Purpose:

|Date: 1/23/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #:_131321

Meter Model #: 2221 Serial #:
Efficiency (E): 0.30cpm/dpm

108846

Isotope:SY90
Background (B) varies, see bottom cpm

Msi dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation  Gross cpm  Net cpm(1) 100cm?(2)  reserved  Release? (3)
5-16 |Upper Wall outside Control Room (Plaster) 0505W 429 139 463 N
5-17 [Upper Wall in Treatment Room (Tile) 0503E 956 -44 -147 N
5-18 [Ceiling Outside Lab (Plaster) 0501 385 95 317 N

(1) Net cpm is calculated as Gross cpm - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF
(3) If total dpm/100 cm? is > 1000 then item is not acceptable for release

Note: PF for Ludium 44-116 PF=1

Surveyor's Remarks:
Backgrounds: Plaster 290, Wall Tiles 1000

SUQO5tf.XLS
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ATTACHMENT 2

REMOVABLE BETA CONTAMINATION SURVEY FORM

e T I V.

Location: SU006

|Purpose:

|Date: 1/23/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION

Counter Model #:43-10-1 Serial #: 141392
Meter Model #: 2929 Serial #: 137620
Efficiency (E): .46 cpm/dpm Isotope: SY90
Background:(B) 40 cpm Count Time () 1 min

MSI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Total Counts Net cpm(1) 100cm2(2) Max cpm Release? (3)
6-1 |Janitor's Closet - small tiles 0602F 55 15 33 N
6-2 {Janitor's Closet - small tiles 0602F 40 0 0 N
6-3 |Corridor - vinyl tiles 0601F 85 45 98 N
6-4 |Corridor - vinyl tiles 0601F 40 0 0 N
6-5 |[Corridor - vinyl tiles 0601F 50 10 22 N
6-6 _|Corridor inside cage - vinyi tiles 0601F 45 5 11 N
6-7 |Corridor inside cage - vinyl tiles 0601F 30 -10 -22 N
6-8 |Corridor - vinyl tiles 0601F 45 5 11 N
6-9 |E-47 - Vinyl Tiles 0603F 55 15 33 N
6-10 JE-47 - Vinyl Tiles 0603F 30 -10 -22 N
6-11 [E-47 - Vinyl Tiles 0603F 35 -5 -11 N
6-12 |E-47 Toilet - Small Tiles 0603F 75 35 76 N
6-13 |E-47 - Vinyl Tiles 0603F 35 -5 -11 N
6-14 |E-47 - Closet - Concrete 0603F 80 40 87 N
6-15 |E-45 Toilet - Small Tiles 0605F 45 5 11 N
6-16 |E-45 - Vinyl Tiles : 0605F 50 10 22 N
6-17 |Threshold to Stairwell - Orig. Black tile 0601F 50 10 22 N
6-18 |Stairwell - Original Black Tile 0604F 55 15 33 N
6-19 |Stairwell - Original Black Tile 0604F 55 15 33 N
6-20 |Stairwell Landing - Original Black Tile 0604F 75 35 76 N
6-21 |E-47 Wall - Plaster over Cinder 0603N 55 15 33 N
6-22 |Corridor Wall - Plaster over Cinder 0601S 40 0 0 N
6-23 |Corridor Wall - Plaster over Cinder 0601E 34 -6 -13 N
6-24 |Stairwell Wall - Glazed Tile 0604W 40 0 0 N
6-25 |Corridor Wall - Plaster over Cinder 0601 65 25 54 N

(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm

(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOO06Rf.XLS




ATTACHMENT 2

TOTAL BETA CONTAMINATION SURVEY FORM
(Areas not Covered by MSI| Survey)

Location: SU006 [Purpose: |Date: 1/23/99

BETA CONTAMINATION SURVEY INFORMATION

Probe Model #: 44-116 Serial #:_131321

Meter Model #: 2221 Serial #. 108846

Efficiency (E): 0.30cpm/dpm Isotope:SY90

Background (B) varies, see bottom cpm

MSI dpm/ - Exceeds
# SURVEY ITEM/DESCRIPTION Designation  Gross cpm  Net cpm(1) 100cm2(2) Max cpm Release? (3)

6-1 |Janitor's Closet - small tiles 0602F 610 25 83 N
6-2 |Janitor's Closet - small tiles 0602F 550 -35 -117 N
6-6 |Corridor inside cage - vinyl tiles 0601F 470 95 317 N
6-7__{Corridor inside cage -_vinyl liles 0601F 460 85 283 N
6-12 {E-47 Toilet - Small Tiles 0603F 760 175 583 N
6-14 {E-47 - Closet - Concrete 0603F 550 25 83 N
6-15 |E-45 Toilet - Small Tiles 0605F 900 315 1050 N
6-21 |E-47 Wall - Plaster over Cinder 0603N 490 165 550 N
6-22 |Corridor Wall - Plaster over Cinder 0601S 520 195 650 N
6-23 |Corridor Wall - Plaster over Cinder 0601E 480 155 517 N
6-24 {Stairwell Wall - Glazed Tile 0604W 890 -35 -117 N
6-25 |Corridor Wall - Plaster over Cinder 0601 540 215 717 N

(1) Net cpm is calculated as Gross cpm - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF

Note: PF for Ludium 44-116 PF=1

(3) If total dpm/100 cm? is > 1000 then item is not acceptable for release

Surveyor's Remarks:

Backgrounds: Small tiles 585, Vinyl 375, concrete 525, plaster 325, glazed tile 925

SU006tf.XLS




ATTACHMENT 2

REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SU007

[Purpose: |Date: 1/23/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Model #:43-10-1 Serial #: 141392

Meter Model #: 2929 Serial # 137620

Efficiency (E): 0.46  cpm/dpm Isotope: SY90

Background:(B) _40 cpm Count Time (t) 1 min

MSI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Total Counts Net cpm(1) 100cm®(2)  reserved  Release? (3)
7-1 |at E73 Door (red tile) 0703F 46 6 13 N
7-2 |at E69 Door (red tile) 0703F 47 7 15 N
7-3 |at SW Comer by E-1 (red/black tile) 0703F 40 0 0 N
7-4 {at threshold (LHS) by E-5 (old tile) 0703F 43 3 7 N
7-5 [Outside E-15 (RHS) old tile 0701F 38 -2 -4 N
7-6 {7'in RHS from E-5 - old tile 0703F 43 3 7 N
7-7 |Threshold - womens toilet RHS (blk /cer tile 0702F 44 4 9 N
7-8 |Across from E-19@ tile color change (red) 0702F 40 0 0 N
7-9 _|Threshold of E-23 (green/black tile) 0716F 50 10 22 N
7-10 |Carpenter Shop E-23 - green tile 0716F 42 2 4 N
7-11 |Lower Wall cove base E-23 0716N 45 5 11 N
7-12 JLower Wall under radiator (tile) E-9 0708S 38 -2 -4 N
7-13 [Lower Wall E-13 (plaster) 0706W 44 4 9 N
7-14 |Lower Wall across from E-21 (cove base) 0702N 39 -1 -2 N
7-15 |Middle Wall across from E21 (tiled) 0702N 40 0 0 N
7-16 |E25 Threshold (RHS) Black Tile N/A 46 6 13 N
7-17 |E25 Inside (Black Tile/Grey Tile) N/A 55 15 33 N
7-18 | Threshold E25A (black tile) N/A 50 10 22 N
7-19 |Threshold at Rollup Door LHS (bik/wh tile) 713 34 -6 -13 N
7-20 [Mid Wall (tile) 0714W 52 12 26 N
7-21 | Threshold (beige/Black tile) 0714F 46 6 13 N
7-22 |Green Tile Floor 0714F 49 9 20 N
7-23 [Mid Wall (plaster) 0714N 33 -7 -15 N
7-24 |Inside Room (Blk tile) 0714F 35 -5 -11 N
7-25 {Outside at black tile edge 0714F 37 -3 -7 N

(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)

(1) Netcpmis calculated as (Gross counts/count time) - Background cpm

(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:
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ATTACHMENT 2
REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SU007 {Purpose: |Date: 1/23/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Model #:43-10-1 Serial #: 141392

Meter Model #: 2929 Serial #: 137620

Efficiency (E): 0.46 cpm/dpm Isotope: SY90

Background:(B) _40 cpm Count Time (t) 1 min

dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION ) Coordinate  Total Counts Net cpm(1) 100cm?(2) Max cpm Release? (3)
7-26 |Hallway - Black Tile Edge 0714F 40 0 0 N
7-27 |Hallway - Black Tile Edge 0714F 45 5 11 N
7-28 |E57 Black/Beige Tile 0715F 35 -5 -11 N
7-29 |EST7 Black/Beige Tile 0715F 55 15 a3 N
7-30 |ES7 Plaster Wall 0715N 45 5 11 N
7-31 {Plaster Wall (in Room) N/A 30 -10 -22 N
7-32 |E29 Threshold (LHS) (Black/reen Tile) 0717F 75 35 76 N
7-33 |E23 Threshold (Black/Green Tile) 0716F 50 10 22 N
7-34 |E27 Threshold (Blakck/Green Tile) N/A 30 -10 -22 N
7-35 |E21 Threshold (black/Beige Tiel) 0718F 60 20 43 N
7-36 |E21 Floor (Green Tile) 0718F 35 -5 -1 N
7-37 |E21 Door Frame (Plaster) 0718N 35 -5 -11 N
7-38 |Tall west of E-31 (black/beige tile) 07138 45 5 11 N.
7-39 |Tile inside cage (red/beige) across E31 0713F 55 15 33 N
7-40 |Wall (base cove) [ HS Between 25/27 07138 40 0 0 N
7-41 |Wall Tile LHS Between 25/27 07138 60 20 43 N
7-42 |E73 Floor Drain (Painted Concrete) 0704F 60 20 43 N
7-43 |E73 Closet Concrete Floor 0704F 55 15 33 N
7-44 |E73 Wall Cinder Block 0704S 35 -5 -11 N,
7-45 |E73 Cleanouts Concrete Floor 0704F 35 -5 -11 N
7-46 |E73 Painted Concrete Floor 0704F 50 10 22 N
7-47 |E73 Painted Cinder block Wall 0704N 35 -5 -11 N
7-48 |South of Elevator Wall Tile 0703E 50 10 22 N
7-49 |Men's Room RHS Threshold Blk/Small Blue tile 0710F 40 0 0 N
7-50 |Ladies Room RHS Wall Tiles - 0711E 40 0 0 N

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)
(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOO7RBf.XLS
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ATTACHMENT 2
TOTAL BETA CONTAMINATION SURVEY FORM
(Areas not Covered by MSI Survey)

Bl Al

Location: SU007

{Purpose:

|Date: 1/23/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #:142893

Meter Model #: 2221 Serial #:

Efficiency (E): 0.28cpm/dpm
Background (B) varies, (see below) cpm

149938

90

Isotope:SY

MSI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Grosscpm  Netcpm(1) 100cm?(2)  reserved  Release? (3)
7-6 |7'in RHS from E-5 - old tile N/A 394 19 68 N
7-11 |Lower Wall cove base E-23 (red tile) 0716N 424 49 175 N
7-12 jLower Wall under radiator (tile) E-9 0708S 346 -29 -104 N
7-13 |Lower Wall E-13 (plaster) 0706W 341 16 57 N
7-14 |Lower Wall across from E-21 (cove base) 0702N 462 87 311 N
7-15 |Middle Wall across from E21 (tiled) 0702N 915 -10 -36 N
7-16 |E25 Threshold (RHS) Black Tile N/A 474 99 354 N
7-17 {E25 Inside (Black Tile/Grey Tile) N/A 423 48 171 N
7-18 |Threshold E25A (black tile) N/A 352 -23 -82 N
7-20 |Mid Wall (tile) 0714W 894 -31 -111 N
7-23 |Mid Wall (plaster) 0714N 265 -60 -214 N
7-30 {E57 Plaster Wall 0715N 314 -11 -39 N
7-31 |Plaster Wall (in Room) 0714N 259 -66 -236 N
7-34 {E27 Threshold (Blakck/Green Tile) N/A (7) 348 -27 -96 N
7-37 |E21 Door Frame (Plaster) 0712N 371 46 164 N
7-38 |Wall west of E-31 (black/beige tile) 07138 468 93 332 N
7-39 [Tile inside cage (red/beige) across E31 0713F 395 20 A N
7-40 |Wall (base cove) LHS Between 25/27 0713S 487 112 400 N
7-41 |Wall Tile LHS Between 25/27 07138 876 -49 -175 N
7-43 |E73 Closet Concrete Floor N/A 402 -123 -439 N
7-44 |E73 Wall Cinder Block 0704S 494 19 68 N
7-47 |E73 Painted Cinder block Wall 0704N 413 -62 -221 N
7-48 |South of Elevator Walil Tile 0703E 922 -3 -11 N
7-50 |Ladies Room RHS Wall Tiles 0711E 878 - -47 -168 N

(1) Net cpm is calculated as Gross cpm - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF

Note: PF for Ludlum 44-116 PF=1

(3) If total dpm/100 cm? is > 1000 then item is not acceptable for release

Surveyor's Remarks:

Backgrounds: red or black tile 375, plaster 325, vat 375, cinder block 475, wall tile 925, concrete 525
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ATTACHMENT 2
REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SU008 |Purpose: - |Date:  1/23/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Model #:43-10-1 Serial # 141392

Meter Model # 2929 Serial # 137620

Efficiency (E): 0.46 cpm/dpm Isotope: SY90

Background:(B) _40 cpm  Count Time (t) 1 min

MSI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION __Designation Total Counts Net cpm(1) 100cm’(2)  reserved  Release? (3)
8-1 |machine Room Crack 0801F 29 -11 -24 N
8-2 |machine Room Crack 0801F 48 8 17 N
8-3 |machine Room Hole 0801F 47 7 15 N
8-4 |machine Room Corner Crevice 0801F 54 14 30 N
8-5 [machine Room on crack behind round wall 0801F 55 15 33 N
8-6 |machine Room near door on round wall 0801F 37 -3 -7 N
8-7 |machine Room adjacent to ladder 0801F 45 5 11 N
8-8 |machine Room - adjacent to conduits 0801F 51 11 24 N
8-9 |machine Room - adjacent to electrical junction box 0801F 43 3 7 N
8-10 |Corner crack in open area 0801F 50 10 22 N
8-11 |Landing at closet N/A 46 6 13 N
8-12 |Floor landing crack by machine room door . N/A 45 5 11 N
8-13 |unassigned Space - at door from SW N/A 47 7 15 N
8-14 |unassigned Space - floor crack N/A 46 6 13 N
8-15 junassigned Space - floor N/A 46 6 13 N
8-16 junassigned Space - at mastic groove N/A 43 3 7 N
8-17 unassigned Space - at mastic groove N/A a1 1 2 N
8-18 |unassigned Space - at mastic groove N/A 51 11 24 N
8-19 |unassigned Space - at mastic crack/groove N/A 37 -3 -7 N
8-20 |unassigned Space - at broken concrete N/A 57 17 37 N
8-21 Junassigned Space - cinder block , N/A 43 3 7 N
8-22 |Plaster Wall - landing 0801E 36 4 -9 N
8-23 {Machine Room Cinder Block wall ' 0801N 42 2 4 N
8-24 |Machine Room Cinder Block wall 08018 58 18 39 N
8-25 Junassigned Space - Cinder Block Wall . N/A 36 -4 -9 N
8-26 | Three Roof Vents ** N/A 75 35 76 N
8-27 |Air Handler on Roof ** N/A 50 10 22 N

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)
(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOO08BRf.XLS



ATTACHMENT 2
TOTAL BETA CONTAMINATION SURVEY FORM
(Areas not Covered by MSI Survey)

Location: SU008

[Purpose: [Date: 1/23/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #; 44-116 Serial #: 142893

Meter Model #: 2221 Serial #: _149938___
Efficiency (E): 0.28cpm/dpm Isotope:SY90
Background (B) varies, see bottom cpm

MSI dpm/100 Exceeds
# SURVEY ITEM/DESCRIPTION Designation  Gross cpm  Net cpm(1) cm?(2) reserved  Release? (3)
8-11 |Landing at closet N/A 456 81 289 N
8-12 |Floor landing crack by machine room door N/A 393 18 64 N
8-13 Junassigned Space - at door from SW N/A 409 -116 -414 N
8-14 |unassigned Space - floor crack N/A 413 -112 -400 N
8-15 |unassigned Space - floor N/A 422 -103 -368 N
8-16 |unassigned Space - at mastic groove N/A 390 -135 -482 N
8-17 lunassigned Space - at mastic groove N/A 354 -171 -611 N
8-18 |unassigned Space - at mastic groove N/A 405 -120 -429 N
8-19 |unassigned Space - at mastic crack/groove N/A 488 -37 -132 N
8-20 junassigned Space - at broken concrete N/A 456 -69 -246 N
8-21 junassigned Space - cinder block N/A 460 -15 -54 N
8-22 |Plaster Wall - landing N/A 460 135 482 N
8-23 |Machine Room Cinder Block wall 0801N 530 55 196 N
8-24 [Machine Room Cinder Block wall 08018 600 75 268 N
8-25 |unassigned Space - Cinder Block Wall N/A 450 -75 -268 N
8-26 [Three Roof Vents ** N/A 100 S0 172 N
8-27 |Air Handler on Roof ** N/A 110 60 207 N

(1) Net cpm is calculated as Gross cpm - Background cpm

(3) If total dpm/100 cm? is > 1000 then item is not acceptable for release

(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF  Note: PF for Ludlum 44-116 PF=1

Surveyor's Remarks:
Bkads; concrete 525, plaster 325, cinder block 475, vinyl tiles 375
** Taken with Ratemeter 102839 and probe 112967, Bkgd 50, Eff. 0.29

SU008tf.XLS
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ATTACHMENT 2

REMOVABLE BETA CONTAMINATION SURVEY FORM

Location: SUO009 - Incinerator

|Purpose: |Date:  1/25/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION

Counter Model #:43-10-1 Serial #: 141392
Meter Model #: 2929 Serial #: 137620
Efficiency (E): 0.46 cpm/dpm Isotope: SY90
Background:(B) 50 cpm  Count Time (t) 1 min

dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Coordinate Total Counts Netcpm(1) 100cm?(2) Max cpm Release? (3)
9-1 |Left Ash Bin N/A 50 0 0 N
9-2 |Right Ash Bin N/A 50 0 0 N
9-3 |Floor N/A 65 15 33 N
9-4 |Drain Head N/A 60 10 22 N
9-5 [Back Floor N/A 60 10 22 N
9-6 |Stairs N/A 60 10 22 N
9-7 {Air Handler N/A 40 -10 -22 N
9-8 (Upper Floor N/A 45 -5 -1 N
9-9 linside Scrubber N/A 55 5 11 N
9-10 |Floor By Bags N/A 55 5 1 N
9-11 |Lower Wall N/A 70 20 43 N
9-12 |Floor Behind Scrubber N/A 50 0 0 N
9-13 |Floor Under Scrubber N/A 60 10 22 N
9-14 |Back Floor N/A 55 5 11 N
9-15 |Back Doorway Floor N/A 55 5 11 N
9-16 |Back Wall - Brick N/A 55 5 11 N
9-17 |Wall behind Scrubber (Brick) N/A 50 0 0 N
9-18 |Floor behind Coal Storage N/A 50 0 0 N
9-19 |Concrete Floor (Middle) N/A 50 0 0 N
9-20 |Brick Wall behind Coal Storage N/A 45 -5 -11 N
9-21 [Top Of Incinerator N/A 70 20 43 N
9-22 |Upper Wall behind Incinerator N/A 60 10 22 N
9-23 |Pump Stand to Scrubber N/A 70 20 43 N
9-24 |Upper Scrubber N/A 60 10 22 N
9-25 |Upper Coal Storage N/A 45 -5 -11 N

(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm

(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

SUOQ09Rf.XLS
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ATTACHMENT 2

TOTAL BETA CONTAMINATION SURVEY FORM
(Areas not Covered by MS! Survey)

Location: SU009

[Purpose: [Date: 1/23/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #: 131321

Meter Model #: 2221 Serial #;. ___ 108846

Efficiency (E): 0.30cpm/dpm Isotope:SYS0
Background (B) varies, see bottom cpm

MmsI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation  Gross cpm  Net cpm(1) 1000m2(2) reserved  Release? (3)
9-1 |Left Ash Bin N/A 850 540 1929 N
9-2 |Right Ash Bin N/A 790 480 1714 N
9-3 |Floor N/A 505 105 375 N
9-4 |Drain Head N/A 350 40 143 N
9-5 |Back Floor N/A 325 -75 -268 N
9-6 |Stairs N/A 475 75 268 N
9-7 ]Air Handler N/A 500 190 679 N
9-8 |Upper Floor N/A 600 200 714 N
9-8 |inside Scrubber N/A 375 65 232 N
9-10 |Floor By Bags N/A 400 0 0 N
9-11 |Lower Wall N/A 400 0 0 N
9-12 |Floor Behind Scrubber N/A 530 130 464 N
9-13 [Floor Under Scrubber N/A 540 140 500 N
9-14 |Back Floor N/A 340 -60 -214 N
9-15 |Back Doorway Floor N/A 340 -60 -214 N
9-16 |Back Wall - Brick N/A 620 70 250 N
9-17 {Wall behind Scrubber (Brick) N/A 465 -85 -304 N
9-18 |Floor behind Coal Storage N/A 530 130 464 N
9-19 |Concrete Floor (Middie) N/A 530 130 464 N
9-20 |Brick Wall behind Coal Storage N/A 600 50 179 N
9-21 |Top Of Incinerator N/A 450 140 500 N
9-22 |Upper Wall behind Incinerator N/A 300 10 36 N
9-23 |Pump Stand to Scrubber N/A 430 120 429 N
9-24 |Upper Scrubber N/A 340 30 107 N
9-25 |Upper Coal Storage N/A 460 150 536 N

(1) Net cpm is calculated as Gross cpm - Background cpm
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF

Note: PF for Ludlum 44-116 PF=1
(3) If total dpm/100 cm? is > 1000 then item is not acceptable for release

Surveyor's Remarks:

Backgrounds: Plaster 290, Concrete 400, Metals 310, Cinder Block 475, Brick 550

SU009tf.XLS -
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ATTACHMENT 2

TOTAL BETA CONTAMINATION SURVEY FORM

Location: See survey item description below

|Purpose: Final Release

|Date:  4/1/99

BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #: 127690

Meter Model #: 2221 Serial #: 117648

Efficiency (E): 0.30 cpm/dpm Isotope:SY90 Background (B) 490 cpm

MSI dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation  Gross cpm  Net cpm(1) 100cm2(2) (reserved) Release? (3)

D5-1 0501, Tunnel IXA7Y 10000 9510 31700 NO
D5-8 0501, Tunnel 1X,8Y 568 78 260 NO
D5-4 0503, Treatment Room 1X,1Y 662 172 573 NO
D5-6 0503, Treatment Room X, 1Y 620 130 433 NO
D5-1 0504, Fresh Air Unit 1X,3Y 610 120 400 NO
D5-1 0504, Fresh Air Unit 2X,5Y 725 235 783 NO
D5-1 0504, Fresh Air Unit 3X,5Y 678 188 627 NO
D5-1 0504, Fresh Air Unit 4X,5Y 486 -4 -13 NO
NA ' 0505 (on separate survey sheet)

D6-1 0601, West Basement Stairwell 1X1Y 652 162 540 NO
D7-3 0714, Room E-51 X, 7Y 605 115 383 NO
D7-2 0716, Room E-23 1X,5Y 536 46 153 NO
D7-1 0717, Room E-29 1X,4Y 559 69 230 NO

(1) Net cpm is calculated as Gross cpm - Background cpm
(2) dpm/100 cm2 is calculated as Net cpm/E (cpm/dpm)*PF

(3) If total dpm/100 cm2 is >1000 then item is not releasable
Note: for Ludlum 44-116 PF=1

Surveyor's Remarks:

Background here is measured as 490.

subaltot_110199f.xls
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ATTACHMENT 2
REMOVABLE BETA CONTAMINATION SURVEY FORM
Location: Back Corridor Floor of SU005 (SA0505F) |Purpose: Final Release iDate:  4/1/99
REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Model #:43-10-1 Serial #: 138385 Efficiency (E): 0.48 cpm/dpm Isotope: SY90
Meter Model #: 2929 Serial #: 132807 Background:(B) 55 cpom  Count Time (t) 1 min
dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Coordinate  Total Counts  Netcpm(1)  100cm?(2)  (reserved) Release? (3)
1 |Floor 3X, 12y 50 -5 -10 NO
2 4x, 12Y 65 10 21 NO
3 5X, 12Y 80 25 52 NO
4 3X, 1Y 60 5 10 NO
5 41X, 11Y 75 20 42 NO
6 5X, 11Y 45 -10 -21 NO
7 3%, 10Y 50 -5 -10 NO -
8 4X, 10Y 60 5 10 NO
9 5X, 10Y 35 -20 -42 NO
10 3X, 9y 65 10 21 NO
11 4X, 9Y 90 35 73 NO
12 5%, 8Y 50 -5 -10 NO
13 3%, 8Y 30 -25 -52 NO
14 4%, 8Y 90 35 73 NO
15 5X, 8Y 90 35 73 NO
16 3X, 7Y 60 5 10 NO
17 4x, 7Y 90 35 73 NO
18 5X, 7Y 65 10 21 NO
19 3x, 6Y 75 20 42 NO
20 4X, 6Y 85 30 63 NO
21 5X, 6Y 55 0 0 NO
22 3X, 5Y 50 -5 -10 NO
23 4X, 5Y 45 -10 -21 NO
24 5X, 5Y 70 15 31 NO
25 3X, 4Y 55 0 0 NO
26 4X, 4Y 80 25 52 NO
27 5X, 4Y 70 15 31 NO
28 3X, 3y 50 -5 -10 NO
29 4X, 3y 35 -20 -42 NO -
30 1X, 2Y 80 25 52 NO
31 2X, 2Y 45 -10 -21 NO
32 3x, 2Y 55 0 0 NO
33 4X, 2Y 50 -5 -10 NO -
34 1X, 1Y 40 -15 -31 NO
35 2, 1Y 80 25 52 NO
36 3X, 1Y 65 10 21 NO
37 4, 1Y 75 20 42 NO
(1) Net cpm is calculated as (Gross counts/count time) - Background cpm (3) If total dpm/100 cm? is <200 then item is acceptable for release
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)

su0505rem_110199f.xis
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ATTACHMENT 2
TOTAL BETA CONTAMINATION SURVEY FORM
Location: Back Corridor Floor of SU00S (SA0505F) |Purpose: Final Release [Date:  4/1/99
BETA CONTAMINATION SURVEY INFORMATION Meter Model #: 2221 Serial #: 117648
Probe Model #: 44-116 Serial # 127690 Efficiency (E): 0.30 cpm/dpm Isotope:SY90 Background (B) 490 cpm
MS! dpm/ Exceeds
# SURVEY ITEM/DESCRIPTION Designation Grosscpm  Netcpm(1) 100cm’(2) (reserved) Release? (3)
1{Floor 3x, 12Y 746 256 853 NO
2 4X, 12Y 862 372 1240 NO
3 5X, 12Y 598 108 360 NO
4 33X, 1Y 740 250 833 NO
5 4X, 11Y 722 232 773 NO
6 5X, 11Y 618 128 427 NO
7 3X, 10Y 628 ~ 138 460 NO
8 4x, 10Y 650 160 533 NO
9 5X, 10Y 755 265 883 NO
10 3%, 9Y 755 265 883 NO
11 4X, 9Y 802 312 1040 NO
12 5X, 9Y 620 130 433 NO
13 3X, 8Y 658 168 560 NO
14 4%, 8Y 642 152 507 NO
15 5X, 8Y 620 130 433 NO
16 X, 7Y 752 262 873 NO
17 4X, 7Y 584 94 313 NO
18 5X, 7Y 629 139 463 NO
19 3X, 6Y 590 100 "~ 333 NO
20 4X, 6Y 594 104 347 NO
21 5X, 6Y 586 96 320 NO
22 3X, 5Y 690 200 667 NO
23 4X, 5Y 734 244 813 NO
24 5X, 5Y 602 112 373 NO
25 3%, 4Y 776 286 953 NO
26 4x, 4Y 670 180 600 NO
27 5X, 4Y 799 309 1030 NO
28 X, 3y 501 11 37 NO
29 4X, 3Y 660 170 567 NO
30 1X, 2Y 610 120 400 NO
31 2X, 2y 470 -20 -67 NO
32 3%, 2Y 472 -18 -60 NO
33 4x, 2Y 608 118 393 NO
34 1X, 1Y . 600 110 367 NO
35 2X, 1Y 470 -20 -67 NO
36 X, 1Y 467 -23 -77 NO
37 4X, 1Y 460 -30 -100 NO
(1) Netcpm is calculated as Gross cpm - Background cpm (3) If total dpm/100 cm2 is >1000 then item is not releasable
(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)*PF Note: for Ludlum 44-116 PF=1
Surveyor's Remarks: Background here is measured as 490.

su0505tot_110199f.xds
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ATTACHMENT 2

REMOVABLE BETA CONTAMINATION SURVEY FORM

- e

Location: Back Corridor Floor of SU005 (SA0505F)

|Purpose: Final Release

|Date:  3/29/99

REMOVABLE BETA CONTAMINATION SURVEY INFORMATION
Counter Mode! #:43-10-1 Serial #: 127690
Meter Model #: 2929 Serial #: 117648
{sotope: SY90

Background:(B) 55 cpm Count Time (t) 1 min

Efficiency (E): 0.47 cpm/dpm

dpmv/ Exceeds
# SURVEY ITEM/DESCRIPTION Coordinate  Total Counts Net cpm(1) 100cm’(2)  (reserved) Release? (3)
1|Southwest End of Large Hot Spot 1X,3Y 70 15 32 NO
2|Middle of Large Hot Spot 2X,5Y 47 -8 17 NO
3{Northwest end of Large Hot Spot 3X,5Y 52 -3 -6 NO
4{Small Hot Spot by Stairs 4X,5Y 52 -3 -6 NO

(2) dpm/100 cm? is calculated as Net cpm/E (cpm/dpm)

(1) Net cpm is calculated as (Gross counts/count time) - Background cpm

(3) If total dpm/100 cm? is >200 then item is not acceptable for release

Surveyor's Remarks:

su0504rem_110199f.xls
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STAN A. HUBER CONSULTANTS, INC.

200 NORTH CEDAR ROAD — NEW LENOX IL 60451-1751 — PHONE 815-485-6161

REPORT DATE:

FACILITY:

REMOVABLE CONTAMINATION WIPE TEST RESULTS

11/08/9%

ROY F. WESTON. INC.
VERNON HILLS IL

BACKGROUND: 23 EFFICIENCY : 0.644
MAX. NET
SAMPLE DESCRIPTION RADIONUCLIDE CPM CPM DPM uCi
A H-3 38 15 23 0.000010
B H-3 33 10 16 0.000007
C H-3 40 17 26 0.0C0012
D H-3 14 0 0 0.000001
E H-3 21 0 6] 0.000001
F H-3 147 124 183 0.000087
G H-3 33 10 16 0.000007
H H-3 48 25 33 0.000017
! H-3 & 1 2 0.000001
J H-3 27 4 6 0.000003
K RH-2 21 0 0 0.000001
L H.3 37 14 22 0.000010
N H.3 17 0 0 0.000001
- by H-3 2z 0] o] 0.000001
C " H-3 2 3 5 0.000002
F H-3 i7 0 0 0.000001
C H-3 o2l 0 0 0.000001
R H-3 21 e 0 0.000001
1 H-3 L 57 34 53 0.000024
24 H-3 13 0] 0 0.000001
3 -3 ics 81 126 0.000057
4 H-3 13 o] 0 0.000001
5 H-3 522 429 775 0.00034¢
£ H-3 18 0 0 0.000001
7 H-3 32 16 25 0.000011
8 H-3 i3 0 0 0.000001
S H-3 i7 0 0 0.000001
10 H-2 20 0 0 0.000001
11 H-3 24 1 2 0.000001
12 H-3 41 18 28 0.000013
13 H-3 43 20 31 0.000014
14 H-3 144 121 188 0.000085
15 H-3 13 0 0 0.000001
16 H-3 16 0 0 0.000001
17 H-3 12 0 0 0.000001
18 H.-3 14 0 0 0.000001
Blank 1 H-3 22 0] 0 0.000001
Blank 2 H-3 18 0 0 0.000001
Rerun H H-3 11 0 0 0.000001
Rerun P H-3 12 0 0 0.000001
Rerun 12 H-3 7 0 0 0.000001
Rerun 15 H-3 29 3] 9 0.000004
NALYS!IS PERFORMED USING:
zackard 1900CA Tri-Carb Liquid Scintillatien Analyzer hModel #A1800 Seriel £1014¢4
‘arckard H-3 Standard 270100 dpm on June 18, 1¢88 154
YIPE TESTS PERFORMED BY: Mike Van Der Karr CH.P. DATE: 09/30/99
MALYSIS PERFORMED BY: S A HUBER CONSULTANTS !NC\_/%/,; W DATE: 11/08/99
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ATTACHMENT 2
Application of the Sign Test for Post-Remediation Survey of Survey Unit 0505F
DCGL= 1000
MsI dpm/ positive

# SURVEY ITEM/DESCRIPTION Designation  100cm*(1)  dcgl-result results (reserved) (reserved)
1}Floor 3X, 12Y 853 147 1
2 4X, 12Y 1240 -240 0
3 5X, 12Y 360 640 1
4 3X, 11Y 833 167 1
5 4%, 1Y 773 227 1
6 5X, 11Y 427 573 1
7 3X, 10Y 460 540 1
8 4X, 10Y 533 467 1
9 5X, 10Y 883 117 1
10 3X, 9Y 883 117 1
11 4X, 9Y 1040 -40 0
12 5X, 9Y 433 567 1
13 3X, 8Y 560 440 1
14 4X, 8Y 507 493 1
15 5X, 8Y 433 567 1
16 3X, 7Y 873 127 1
17 4x, 7Y 313 687 1
18 5X, 7Y 463 537 1
19 3X, 6Y 333 667 1
20 4X, 6Y 347 653 1
21 5X, 68Y 320 680 1
22 3X, 5Y 667 333 1
23 4X, 5Y 813 187 1
24 5X, 5Y 373 627 1
25 3X, 4Y 953 47 1
26 4x, 4Y 600 400 1
27 5X, 4Y 1030 -30 0
28 3X, 3Y 37 963 1
29 4x, 3Y 567 433 1
30 1X, 2Y 400 600 1
31 2X, 2Y -67 1067 1
32 3X, 2Y -60 1060 1
33 4x, 2y 393 607 1
34 1X, 1Y 367 633 1
35 2X, 1Y 67 1067 1
36 33X, 1Y -77 1077 1
37 4x, 1Y -100 1100 1
4

Average= 505

3

=sum of positive results

Standard Deviation= 345

éa b 5%114%% gg& és}\lc‘p@éeﬁi)‘(rlgm post-remediation survey sheet
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ST ALBANS VAECC CONCRETE AND SOIL CORING

Date: 2/18/99 BETA CONTAMINATION SURVEY INFORMATION
Probe Model #: 44-116 Serial #:_131321
Meter Model #: 2221 Serial #: 108846
Efficiency (E): 0.22cpm/dpm Isotope:SY90
Background 70 cpm

iy cfcReading | o i el e

‘Sample? {Approx. - |. . (Top) .- [~ Top /[~ Cpm/’ | 'Reading - |- Bot

Number, |Location ‘| :--Depth* |(gross cpm)| (netcpm) [ 100cm | (Bottom)

C5-1A South 0-3" 280 210 955 60

C5-1B | Corridor 3-3.5 40 -30 -136 40

Cs5-1C 3.5-5 85 15 68 -

C5-1D soil 0-6" 40 -30 -136

C5-1E soil 6-12" 20 -50 91

C5-2A | Fresh Air 0-2.5" 400 330 1500 50

C52B | Room 2.5-4" 40 -30 -136 40 -30 -136 0.21 . 0.28
Cs-2C 4-4.5 30 -40 182 30 -40 . -182 N/A N/A
C5-2D 5-bottom 80 10 45 N/A N/A
C5-2E soil 0-6" 100 30 136 ' 0.29 0.28
C5-2F soil 6-12" 50 -20 91 -0.33 0.22

N/A = Not Analyzed
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Sample ﬁécelpt Analysis
Lab ID Client ID Date Date Date Batch D Analyte Method Resuft Error MDA Units
Womens’ Room
99-01197-05  3-2 125/99 1127199 2/6/99 9901197 Carbon-14 £PA 906.0 Modified 8.03 - 3492 §5.05 dpmv100cm’
99-01197-06  32QC - 1/25/99 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 3475 $4.20 91.60 dpm/100cm?
9901197-07 33 1125199 1127199 2/6/99 9901197 Carbon-14 EPA 906.0 Modified 1.47 30.36 5039 dpm/100cm’
99-01197-08  33QC 1/25/99 1127199 216199 9901197 Carbon-14 EPA 906.0 Modified 7.73 34.00 5296 dpm/100cm’
Tunnel
99-01198-08 52 1/23/99 127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 472 3236 53.40 dpm/M00cm’
99-01198-09  5-2QC 1126199 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 6.69 36.38 56.77 dpm/100cm?
99-01198-11 5-4 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -29.37 38.00 58.60 dpm/100cm’
99-01198-12  5-4QC 1/26/99 1127/99 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 2255 41.18 63.76 dpm/100cm?
99-01198-16 . 58 172399 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified .76 36.20 5973 dpm/100cm?
99-01198-17 58QC 1/26/99 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified -25.53 41.46 66.62 dpm/100cm?
99-01198-19  5-10 1/23/99 1127199 2/6/99 9901198 Carbon-14 EPA 906 0 Modified -3.50 37.13 59.41 dpm/100cm?
99-01198-20 510 QC 1126199 1127199 2/6/99 9901198 Carbon-14 EPA 906.0 Modified 8.19 34.43 5656 dpm/100cm?
99-01199-06  5-13 1123129 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -28.28 29.27 4577  dpm/100cm’
99-01199-07  5-13QC 1726199 1/27/99 2/8/99 9901199 Carbon-14 EPA 906.0 Modified 14.86 4119 66.14 dpm/100cm?
99-01199-12  5-18 1724199 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -15.20 3111 5414 dpm/100cm?
99-01189-13 518 QC 1126199 1127199 2/8/99 9901199 Carbon-14 EPA 906.0 Modified -21.06 25.63 4166 dpm/100cm?
West Basement
990120008  6-12 1123199 1127199 2111/99 9901200 Carbon-14 EPA 906.0 Modified -31.82 3360 58.72 dpm/100cm’
990120009  6-12QC 1126109 1127199 2/11/99 9901200 Carbon-14 EPA 906.0 Modified 37.92 36.77 61.22 dpm/100cm?
Upstairs
99.01207-10  8-26 1726199 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -1.56 35.07 5718 dpm/100cm?
99-04207-11 8-26 QC 1126/99 1127199 2/13/99 9901207 Carbon-14 - EPA 906.0 Modified -21.39 33.48 5690 dpm/100cm?
89-01207-12  8-27 112699 1127199 2/13/199 9901207 Carbon-14 EPA 906.0 Modified A7.77 3297 5418 dpm/100cm’
99-01207-13 827 QC 1/26/99 1127199 2113199 9901207 Carbon-14 EPA 906.0 Modified -29.59 3453 56.96 dpmA00cm?
Incinerator .
99-01205-13 91 1725199 1127198 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 1.71 37.26 61.05 dpm/M00cm?
99-01205-14 9-1QC 126199 1127199 2/11/99 9901205 Carbon-14 EPA 906.0 Modified £.71 47.62 7965 dpm/100cm?
99-01205-15  9-2 1125199 1127199 2/11/99 9901205 Carbon-14 EPA 906.0 Modified 19.96 47.22 7898 dpm/100cm?
99-01205-16  92QC 1126199 127199 2/41/99 9901205 Carbon-14 EPA 906.0 Modified 2451 68.20 100.00 dpm/100cm?
99-01206-07  9-10 125199 1127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -16.45 26.36 48.64 dpm/100cm?
99-01206-08  9-10QC 12699 112799 2113199 9901206 Carbon-14 EPA 906.0 Modified 55.60 40.12 71.25 dpm/100cm®
99-01206-19  9-21 1125199 127199 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -20.29 372 65.02 dpm/100cm?
99.01206-20 921 QC 1/26/99 112799 2/13/99 9901206 Carbon-14 EPA 906.0 Modified -31.16 39.43 66.56 dpm/100em?
99-01207-04  9-22 1125199 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -4335 8228 13247  dpm/100em?
99-01207-05 9-22QC 1126199 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -16.22 39.64 65.91 dpm/100cm?
99-01207-07  9-24 1/25/09 1127199 2/13/99 9901207 Carbon-14 EPA 906.0 Modified -23.19 40.02 6526 dpm/100cm’
990120708  9-24QC 1126/99 1127198 2113/99 9901207 Carbon-14 EPA 906.0 Modified -18.80 40.53 68.76 dpm/100cm?
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Sample Recelpt Analysis

Lab ID Client 1D Date Date Date Batch ID Anahyte Method Result Efror MDA Unllzs
Womens' Room
990119705 3.2 1/25/99 12709 216199 9901197 Tritium EPA 906.0 Modified 296.09 65.89 8485 dpm/100cm?
990119706 32QC 1/25/99 117199 216199 9901197 Tritium EPA 906.0 Modified 1898.50 152.02 107.91  dpm/100cm?
99-01197-07 33 1/25/99 117199 2/6/99 9901197 Tritium EPA 906.0 Modified -13.26 31.76 59.36 dpmv100cm?
990119708  33QC 1/25/99 1127199 2/6/99 9901197 Tritium EPA 906.0 Modified -43.34 30.64 6239 ‘dpm/100cm?
Tunnel
990119808 5.2 1/23/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 20.51 3511 60.20 dpm/100cm?
99-01198-09  5:2QC 1/26/99 1127199 2/6/199 9901198 Tritium EPA 906.0 Modified 28.50 37.89 6406 dpmv100cm®
99-01198-11 54 1/23/99 1/27199 2/6/99 9901198 Tritium EPA 906.0 Modified 2423 3426 6615 dpm/100cm?
990119812 54QC 1/26/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 65.88 4534 7194 dpm/100cm®
99.01198-16 58 172399 1127199 2/6/139 9901198 Tritium EPA 906.0 Modified 882 36.43 67.43 dpm/100cm?
99-01198-17  5-8QC 1/26/99 1127109 2/6/99 9901198 Tritium EPA 906.0 Modified -45.24 37.18 7517  dpm/100cm?
99-01198-19  5-10 1/23/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified 47.38 4113 67.07 dpm/100cm?
99-01198-20 5-10QC 1/26/99 1127199 2/6/99 9901198 Tritium EPA 906.0 Modified -26.25 3215 62.70 dpm/100cm®
99-01199-06  5-13 1/23/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 55.40 30.20 4597 dpm/100cm®
990119907  513QC 1/26/99 127199 2/8/99 9901199 Tritium EPA 906.0 Modified 372 36.11 66.40 dpm/100cm?
99-0119912  5.18 1124199 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified 9.14 28.95 5437 dpmM00cm?
99-01199-13 518 QC 1/26/99 1127199 2/8/99 9901199 Tritium EPA 906.0 Modified -4.69 2251 41.82 dpm/100cm’
West Basement :
990120008  6-12 112399 1127199 2/11/99 9901200 Tritium EPA 906.0 Modified 3.04 29.78 5472 dpm/100cm?
990120009  6-12QC 1/26/99 1127199 211199 9901200 Tritium EPA 906.0 Modified -1.58 31.21 57.05 dpm/100cm?
Upstairs
99-01207-10  8.26 1/126/99 1127199 2/(13/99 9901207 Tritium EPA 906.0 Modified £.27 34.48 6346 dpm/A100cm?
99-01207-11 8-26 QC 1/26/99 1/27199 2M13/99 9901207 Tritium EPA 906.0 Modified 7.66 34.89 61.74 dpm/100cm?
99-0120712 827 1/26/99 127199 2/13/99 9901207 Tritium EPA 906.0 Modified -11.88 3215 59.84 dpm/100cm’
990120713 827 QC 1126199 1727199 21399 9901207 Tritium EPA 906.0 Modified 32.79 31.95 6292 dpm/100cm?
incinerator
990120513 94 12599 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 18.90 3248 5597 dpm/100cm?
99.01205-14 91QC 1/26/99 1127199 2111/89 9901205 Tritium EPA 806.0 Modified 1.2 40.99 73.03  dpm/100cm?
990120515 92 1125199 127109 2/11/99 9901205 Tritium EPA 906.0 Modified 15.56 4111 7242 dpm100cm?
990120516  9-2QC 1/26/99 1127199 2/11/99 9901205 Tritium EPA 906.0 Modified 39.92 58.67 10002 dpm/100cm?
99-01206-07  9-10 1/25/98 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -206.81 39.71 88.94 dpm/100cm?
990120608 9-10QC 1/126/99 1127199 2/13/99 9901206 Tritium EPA 906.0 Modified -293.63 58.73 13027 dpm/100cm?
99-01206-18 921 1/25/99 127199 2/13/99 9901206 Teitium EPA 906.0 Modified 273.03 53.29 118.88 dpm/100cm?
99-0120620  9-21QC 1/26/99 127199 2/13/99 9901206 Tritium EPA 906.0 Modified -236.07 57.13 12168 dpm/100cm?
99-01207-04  9-22 1125189 127199 2/13/99 9901207 Tritium EPA 906.0 Modified 2916.03 217.10 14598 dpm/100cm?
99-01207-05 9-22QC 1/26/99 1127199 2/13/99 9901207 Tritium EPA 906.0 Modified 9.03 39.59 7281  dpm/100cm’
89-01207-07  9-24 1125/99 112799 2/13/89 9901207 Tritium EPA 906.0 Modified -42.93 36.09 7208 dpm/100cm’
99-01207-08  9:24QC 1/26/99 1127199 2/13/99 9901207 Tritium EPA 906.0 Modified -28.27 39.62 7596 dpm/100cm’

=
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Roy F. Weston, Inc.

Suite 400

3 Hawthom Parkway
® Vemon Hills, Hlinois 60061-1450
DESIGNERS/CONSULTANTS 847-918-4000 « Fax 847-91 874055

. 27 April 1999

Mr. Randy Godfrey, Engineering Manager
U.S. Department of the Army

New England District, Corps of Engineers
696 Virginia Road

Concord, MA 01742-2751

Re:  Contract No. DACA31-96-D-0006
Final Radiological Survey Report
St. Albans Veterans Administration Extended Care Facility, Queens, New York
WESTON W.0. No.: 10971-219-001-0070
DCN: VAHOSP-042799-AAAZ

Dear Mr. Godfrey:

Enclosed please find five (5) copies of the above-referenced report, which consists of two (2)
volumes. Volume 1 consists of the final Survey Report and Volume 2 consists of Appendices
A-F. We also have included a formal comment/response resolution summary from the previous
review cycle.

If you have any immediate questions or wish to discuss this, please do not hesitate to contact me
at (847) 918-4087 or John Rhyner (516) 873-3814.

Very truly vours.

ROY F. WESTON, INC.
MM/sr Michael Madonia
Enclosure Senior Client Service Manager

cc: D. Brouwer. CENAN, one (1) copy of report (both volumes)
H. Honerlah, CENAB, one (1) copy of report (both volumes)
J. Mallen, VA Medical Center, three (3) copies of Vol. 1, three (3) copies of Vol. 2 of
report
R. Kraybill, WESTON
J. Rhyner, WESTON
M. Clune, WESTON
M. Madonia. WESTON
DCN Files

CHIlPUBLIOWOW030026673L TR2.DOC .

Click to WESTON On The Web http.//www.rfweston.com
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RESPONSE TO COMMENTS
DEPARTMENT OF VETERANS AFFAIRS

Comment — Section: Executive Summary

e The presence of asbestos-containing materials and its associated hazards should be
characterized and included in the decommissioning plan. Survey Unit 009 was not included
in the asbestos portion of the executive summary and should be included in the asbestos
assessment.

Response — Section: Executive Summary
The assessment of asbestos-containing materials is noted as a topic for inclusion to the
Decommissioning Plan or its Attachments. Discussion of Survey Unit 009 has been added in the

Executive Summary.

Comment — Section 2: General Information

s VAECC is located on a 55-acre (not 10 acre) site.
s The balance of Building 64 is used as a Boiler Plant (not storage of miscellaneous items).

Response — Section 2: General Information

Corrections made as noted.

Comment - Section 5.1: Summary of all Survev Units: Table 5-1

e The current footnote explaining average surface contamination levels 1s not clear. Based on
the information presented in the table. it would appear to the lay person that high
contamination readings were present in occupied areas. This may cause a great deal of
concern and contfusion. Provide a clearer footnote 1o explain the actual importance or relative
hazard of the actual readings. -

Response — Section 5.1: Summary of all Survev Units: Table 5-1u

Section rewritten and Table 3-1 modified per discussions with the VA on April 22-23.

Comment — 5.4.2: Survev Unit 003 Discussion/Conclusions

e We were quite surprised to see that another element (tritium) was detected. We would like to
see this included in the characterization report. The report suggests further investigation but
should the characterization of tritium contamination have been included in the overall
characterization plan. Is more work scheduled and will this be cleaned up accordingly”

e s there sufficient quantity of tritium to warrant amendment the current NRC holding license”

HEOPUBTEO WO J oS T TIRTO DOU



Response — 5.4.2: Survey Unit 003 Discussion/Conclusions

All discussion of future characterization of tritium contamination will be addressed under
separate cover. The current data suggest that no amendment to the NRC license will be required.

Comment — Section 5.5.3: Survey Unit 004 Discussion/Conclusions

e Does the entire drain line have to be removed? This will directly impact on the extent of the
decommissioning work to be performed in Survey Unit 005.
e What is the depth of contamination in Survey Unit 004.

Response — Section 5.5.3: Survey Unit 004 Discussion/Conclusions

For purposes of the Decommissioning Plan, it is assumed that the subject drain line will be
removed. The impact on Survey Unit 005 will be minimized through use of localized removal
techniques. No concrete cores were performed in Survey Unit 004. It is assumed that source
material was not handled in the restrooms, thus no major potential for infiltration through the
concrete exists. Likewise, the majority of contamination was noted on the bathroom floor tiles,
which were in relatively good condition. It is assumed that tile removal and minor scabbling will
effectively decontaminate the area.

Comment — Section 5.8: Survey Unit 007 Discussion

e Waste volume of 20 fi* for core samples appears to be large. Is this correct quantity?

Response — Section 5.8: Survey Unit 007 Discussion

All waste volumes include buffer amounts for waste already present on site, and supplemental
waste generated during decontamination. This waste includes protective clothing. equipment
fluids and filters. etc.

Comment — Section 5.10: Survey Unit 009 Discussion

e Same comment as before regarding tritium. Will further characterization be conducted?
Removal of the tritium should be included in the remediation plan. ’

Response — Section 5.10: Survey Unit 009 Discussion

All discussion of future characterization of tritium contamination will be addressed under
separate COver.

CHDPUBLIC WO WIUS00 26773RTC DOC -2



Comment — Section 6.1: Re-evaluation of DGLS to Assess Extent of Decontamination

e Our facility Radiation Safety Officer offers the following comment: Why has the
determination of DCGLS not been performed in this work for compliance with 10CFR part
20 subpart E? Particularly, the bulk material for strontium 90 DCGL, 5pCi/g, is adopted from
an unreferenced source. This may be questioned by the NRC.

Response — Section 6.1: Re-evaluation of DGLS to Assess Extent of Decontamination

The applicability of current DCGLs (from the Work Plan) will be evaluated as a component of
the Decommissioning Plan preparation. If warranted, the DCGLs may be changed.

Comment — Section 6.4.1: Future of Facility

e The VA has no immediate plans to utilize this space. We will not require the replacement of
the laboratories.

Response — Section 6.4.1: Future of Facility

Comment noted for future Decommissioning Plan preparation.

Comment — Section 6.4.2: Access Issues

» Anv adverse effect of the decommissioning procedures to the structural integrity of the
building must be evaluated.

Response — Section 6.4.2: Access Issues

All decommissioning approaches will be reviewed by proressional structural and geotechnical
engineers where appropriate.

Comment — Section 6.4.3: Radioactive Material Transport Issues

o Transportation of waste must be clearly addressed in the decommissioning plan. The
decommissioning contractor must be responsible for transportation and disposal of waste.

Response — Section 6.4.3: Radioactive Material Transport Issues

Comment noted for future Decommissioning Plan preparation.



RESPONSE TO COMMENTS
CENAB, INDUSTRIAL HYGIENE, AND CHEMISTRY SECTION

Comment 1 — Executive Summary

First para. — please correct the reference to USACE Atlantic Engineer District. Should read
USACE North Atlantic Division, New England District (CENAE).

Response 1 — Executive Summary

Reference corrected to USACE Atlantic Engineer District.

Comment 2 — Section 3.4.1

Hand Held Systems — second para. — please remove the statement that refers to other unidentified
alpha contaminants.

Response 2 — Section 3.4.1

Statement removed as noted.

Comment 3 — Section 3.6

Drain Svstem — second para. — last sentence — “contamination surveys on clean outs to in an
etfort 10.” Please delete the first "t0.”

Response 2 — Section 3.6

Sentence corrected

Comment 34 — Table 3-1 — Surface Contamination Survev Results

e Correct the description for SU 03 and 04 (they seemed to be switched).

¢ SU 02 — correct removable By average — typo?

» SU 03 and 04 — insure the reported levels correspond to the correct survey unit.
e SU 07 and 09 — check the total By average — typo?

Response 4 — Table 5-1 — Surface Contamination Survey Results’

All Table 3-1 values checked and corrected where necessary. Survey unit designations were
determined to be correct — inconsistency identified in Table 3-1 and corrected.
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Comment 5 — Section 5.1.2-

Removable Alpha — delete other related alpha emitting radionuclides.
Response 5 — Section 5.1.2

Statement removed as noted.

Comment 6 — Table 5-2

LS Results — SU 03 and 04 descriptions contradict Table 3-1. Please correct through 6ut the
document.

Response 6 — Table 5-2
See response to comment 4.

Comment 7 — Section 5-2

SU 01 - second para. — identify where the fume hood exited the facility and is that exit point
sealed? Is there still vent system to the roof?

Response 7 — Section 3-2

-

Addiuonal discussion regarding the ventilation svstem has been added to section 5.2.

Comment 8 — Section 5.2.4

Conclusion — volume tor SU 01 15 2.800 11 sq. Should read cubic it

Response § — Section 5.2 .4

Uinits have been converted to cubic feet (r‘t:’).

Comment 9 — Section 5.3.3

Conclusion — should read cubic 1.

Response 9 — Section 5.3.3

Units have been converted to cubic teet (117).
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Comment 10 — Section 5.4 -

SU 03 — Should discuss the men's restroom. Please delete reference to women’s restroom and
correct the discussion to reference men’s restroom.

Response 10 — Section 5.4

See response to comment 4.
Comment 11 — Section 5.4.1
Floor/Wall Surface Contamination — Again, this section references SU 04. Please correct.

Response 11 — Section 5.4.1

See response to comment 4.

Comment 12 — Section 5.5

SU 04 — Table 3.1 addresses this as the women’s restroom. Please review the entire document
and correct the misidentification of SU’s 03 and 04.

Response 12 — Section 5.5

See response 10 comment 4.

Comment 13 — Section 6.1

Re-evaluation of DCGL s — Agree. this section requires some changing due to the latest changes
of standards and different models available for assessing the standards. Suggest we discuss this
issue in the conference call and make the recommendations to be uulized in the next phase.
Some thoughts trom the Federal Register: November 18. 1998 (Volume 63, Number 222); glves
release criteria for Sr-90 of 8.7 E+03 dpm/100 cm” and H-3 of 1.2 E+08 dpm/100 cm’
Recommend utilizing the RESRAD model to calculate the soil concentrations for free release
and possibly the renovation scenario.

Response 13 — Section 6.1

Acknowledge comment as discussion point for preparation of Decommissioning Plan.

Comment 14 — Section 6.4

Complete Decon - third sentence — Decontamination of the men's and women's survey units 002
and 003 restroom ... Fourth sentence — Survey units 001 and 004 ... Please correct the SU
number references.
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Response 14 — Section 6.4 -

Survey unit references checked and corrected.
Comment 15 — Table 7-1
Again check reference to SU 03 and 04

Response 15 — Table 7-1

See response to comment 4.
Comment 16 — Section 9

Fourth para. — Please check references to SU numbers.
Response 16 — Section 9

See response to comment 4.

Comment 17 — Appendix B

Summary of work — please correct the abbreviation for USACL.

Response 17 — Appendix B

Abbreviation corrected.

Comment 18 — Appendix B

Summary of work - second set of bullets.

Resbonse 18 — Appendix B

Correction made.

Comment 19 — Section 3.1

Explain reference to Table 4.1 (tvpo?)

Response 19 — Section 5.1

Correction made.
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Comment 20 — Appendix C

Lists the analytical results from the offsite lab. What about the analytical data gathered from the
field lab (i.e. Ludlum 2929 Sr-90 removable samples collected and analyzed)

Response 20 — Appendix C

An Appendix D has been added. This appendix contains analytical data summaries as generated
from field measurements and laboratory results.

Comment 21 — POC

The POC for the above comments is Hans Honerlah, Health Physicist at (410) 962-9184. I am
still reviewing the data sets Appendix B. If I have additional comments I will forward them as
soon as possible.

Response 21 — POC

The POC has been noted.
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