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Measurement of Thorium and Thoron Hazards
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I. Air Monitoring

1.1. DUST SNtPLINr MIETHODS

Filter paper is tie mlost comiltionly used samtplinig inedium for torium
anid thoron daugltcrs altilougi various sampling devices are available,
including filLers, inertial samulPlers (conifuges, cycloles, and cascade in-
pactors), electrostatic dust samplers, tlermal precipitators, optical ana-
lyzers ad elutriators. Membrane filters are particularly suitable tor
collectinig tloron daughters because of lcir hiigl eiciency; since tey

becolite optically transpareit ider inmersiot oil, they are useful for
particle size 11easurements.'

TIerc are two general ethods of air sarnpling: () breatiing zoue
saipling and (2) general air sampling. General air samples integrate the
air conicentratiois in areas of the planit outside tle immediate vicinity
of process e"uipinent and iclude places ordinarily int ionsidered as
contaiiiated, eg., rest or smoking areas aid clialge rooins. Air contam-
inatioi and residence times in such areas frequently contribute ignifically
to the weighted average exposure

Breathing zone samples provide an estinate of the effective exposure
to the individual worker.

Tle most meaniingful msure of an irborne hazard is the weighted
average exposure, which is defined as "the sum of the different exposure
rates ecouitered in an individual's working evirounent multiplied by
tire length of tine that lie will be expsed to tiese various exposure rates
all of tese re then aeraged over the entire work period of concern."
Tte weighted average exposure is tierefore derived froin breathing one
antd general air samples aid is based on a aialysis of te work cycle of
eaci employee.

The hazard to the lung from airborne radioactive dust depends on its
aerodynamic behavior; thi in turn depends on the size distribution of
the particles, as well as tileir shape and density. Two-stage sanmpleikve
leen designed to simulate the particle retention cliaracteristics of tie lung.
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Particles are collected i two fractiotis, ole of wiich representts "regpir-
able" dust. anid the otlier, "nonrespirable" dust. Ilespirable dust includes
those particles which are deposited i the noncitiated portion of the lung.
Notirespiralc dust is deposited it te nose or on the ciliRted part of the
bronclial tree and is cleared rom tle lung rapidly. The data of Brown
and latchl lave been used to characterize respirable dust hi terms of
tJie particle size of unity deisity spieres; tis curve (Fig. 11.1) serves
as a stanidard for te performance of two-sMage samplers.4 Particle sizes
to left or this curve are respirable and are deposited on the second stage
of the collector. Figure 11.2 sows a pair of two-stage air samplers.'
In )oti instruments, the sampled air passes first through a cyclone and
tihei a filter paper; lhe collecLion eciency of the cyclone approximates
the curve in Fig. 11.1.

1.2. TinoioN DECAY PRoDUCTS

Tlioron gas has a lialf-life of onily about I miii. The first decay product,
Po1 (thorium X), is very short-lived (half-life, 0.16 sec) and is notpresent
in air in significant quantities. The second decay product, Pblt" (thorium
B), (half-life, 10.6 hr) controls te decay of sulsequentn members of the
seies, of whicl te longest lived meinber is Bjul2 (tiorium C) (half-life,
60.6 inin).

Tvo alpia particles are emitted it the decay of Rn25 0 (thioron) to
Pbtl' (tlioriuin B). After Phl", one alpia and two beta particles are
emitted Lo yield stable 71Pb2 .

N'bel a atimosphere cntailinig tioron decay protucts is dawnI
tlirougi a collec.tor, and Ri and 2 are te collection rates for Pb2" and
Bi?lL (in atoins per niniute), tc number of Pbl! atoms o the collector
for a samplinig time is given by

p = (1 -

XB

liere Xg is the decay constant of Pb2" (thorium B) and is te sa-mpling
tine in minutes.

The nimber of Bi2l' (thorium C) atoms forned on the collector from
the decay of Pb21 ' is givei by

Q,=ThX 1- )" - -c
Q'- ( Xo) Xc(N 1- Xc)

where Xc is the decay constant of Bill'. rhe nutnber or thorium C atomis
collected directly is giventby

Q =1! (1 - X&
AC
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The total ntumber or lioriun C atonts oni the -collecto is

Q = + 

The growtih of activity of thiorium B and th orium C relative to toro in
a source wiose activity is held contstatnLt ly a eoititiuous fesl supply of
thoron is shown in Fig. 11.3.' After the samplitng is stopped, lic collected
thorium C decays with a -lr tair-lire vlii te thoriun C alpha activity
builds up fron the decay of torium 13 as stiown in Fig. 1 .4.] Ihe total
tlorium C alpha activity is the sum of these two curves.

The decay curve of alpia activity varies i siape depeiding on tle
ielative amounts of thorium 13 and torium C. By 5 hr after tle end(i of
sampliig, the thoriun C collected fron the air is comilpletelv decaved anld
the alpla activity curve follovs le 10,6-hr lialf-life ol thoriutm B3.

The energy released by te complete decay of toriun B is about ten
times greater than that of tlorium C for e(qual iitial inicrocurie autivities,
because the numhe.r of atoms of tloriuisi B is ten times greater thani
thorium C. Hence, te liazard rotni torot daugiLters is not very depen-
dent on the amoui of airborne thorium] C aud te levels cau he acctgratelv
tneasured itt terms of thorium . 1To do tis te sample measurenmen is
delayed for about 5 hr after te end of the collection period.

The alpha activity may reflect tiepresence of long-lived decay products
as well as thoron daugiters. If the sainple is reconited sevetal hours after
the 5-hr measuremicit, (le loig-lived activity miay lie calculated' from
the ollowing equation

A (d2 -

I _ -n

where A equals te long-lived activity it disintegratiotis per minlute;
di, measured disintegrations per miuute at first count; d, ineasured
disintegrations per minute at second count; 1, time between counts (X
and I are in same units); XThs, decay cnistant. ror P 2".

After correction for the long-lived activity, the torium 13 activity is
extrapolated to te start of thte collection period.

It lias been' suggested (Chapter 9, Section 3) tiat the permissible
exposure level for tlioron should be equal to tliat for radon aid expressed
in terns of the "worling level" of radon (10-1' c/liter in equilibriuin wili
daughters or 1.3 X 106 Mev of potential alpha energy per liter).' The
potential apla energy per disintegration of eacll thorium B atoin is
7.84 Mev;one-4orking levelis (1.3 X 10 Mev)/7.84 = 1.65 X 0 atoms
of thorium B per liter. This ntumber of torium B atotns is equivalent to
17.6 dis/min or 8 pc/liter. As a convenience for field work, the measured
alpia activity of tlhe example can e nultiplified by lie. appropriate
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176 THORIU&I c]
factor 1 (showvn in Fig. 11.5) to derivet an estimate of te ntinosphetic
activity ilk terms or multiples or t suggested workiig level.

Altiough the relaUve concentration of torium 13 anid tliorium C in the
air is not a particularly iportant factor in thc ilialatioti hazard from
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Flc. I.S. 'rhe tvorking leyel actor curve fr thoron daughters. fter Wlaric1iard
and lloladay, AL Ind Iyg. Astoc. .'

lhoroll daughters, the ratio of these two decay products can be used as a
measure of viitilation. Equilibrium activities of thorium B and thorium
C occur only in ntonvenitilated air; vetilation depresses the conicentratioln
of thorium C to a greater extent thanti tha of TlB. If p is tc nuilber of
air catiges per mintute, it will he seen iti Fig. 11.6 that the sape of the

C
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alplha deckay uurve is remarkably sensitive to variatioIs or p il tle rm
from 10-' to about 1. Hence, tie ratio of counits at 30 anid 150 min ooi
be sed or estimating eective ventilation in areas where torou
released ito te atniosphere.

DEL.AY. WIm

Fw:. 11.6. Alpli dceuy i:urves of filter ptper air saiiiplea for varoi degrees
ve.iiiihiein. Afte.r Somnaynitt, Ilhealt Ptyt.6

I lic shape of the decay curve after electrostatic sampling is similar t,
that for filter paper sampling and also reflects the variation in the ratit
of toriuin B to torium C ions due to ventilationi.

1.3. M 1IA5UR MENT Or AKrMOSPIEiuc Tiioni UM

The iterpret.atioit of airborne thorium activity i terms of maximura
peritissible limnits is complicated. Unlike most other important industria
radioactive materials, tiorium consists of several different isotopic sub-
series, each of which has its owni MPG in air. Freshly separated naturaI
urantiumn does not develop appreciable daughter alplha activity for many
years bevause thie daugliter isotopes of U"' have very long half-lives.
flowever, there are no "stoppers" in the Th"' decay series, and the decay
chain isotopes ormn rapidly.

As indicated in Chapter 9, Sectioi 4, te ICIlI' permissible limit cal-
culations assuime that each parent of a decay series in h&tiVi
etiters tie body alone. From the standpoint or hazard, the important
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isotopes in the Th1'1' series are Th"2[rhio, ltal', and la"', each of wiich
has its own MPG in air. The relative magnitudes or the MPC values for
these isotopes in the form of insoluble particles are l'h"', 1.0; Th".', 0.6;
Ra"', 4.0; and Ral", 70.0. For soluble particles te MIPC ratiog are Th"',
1.0; Th', 4.5; la"', 35.0; and Ra"', 2500.

It is apparent tat the important parent isotopes are T'", T'l,
aid la"'. If the entire J'h'121 decay cain were in cquilibrium, as is the
case for "natural thorium," six alphia particles would he emiteld for
each disintegration of Tll"'. One microcurie of natural torium, hv
definition, consists of pc eachi of Thl and Tl". Te alpha activity
on an air sample of equilibrated natural torium dust cat e readily
interpreted in terms of the AIPC for natural tlorium. lowever, wen
the T"'/Tlh"' ratio becomes greater than unity, as occurs withi repeated
chemical separations, the contribution of Tl'll to the measured alpha
activity would he ahnormally large and helicc the liazard would be
increased relative to natural toriun.

Sitice heat treatment or toriuin can volatilize ad segregate radium
daugliters, the aerosol may e enricied or depleted in lla" ad la'"'. A
higi alplha activity from radiuin enrichment would he less liazardous tian)
the equivalent. activity from natural or depleted hiorium. Ilowever, if
te aiiborne activity arose from radium-efirichled material which lad been
aged for several weeks, the beta-emitting la"' would predominate
btause of its relatively long lialf-life compared to Ila"' ad tle alpha
activity could seriously underestimate the inhalation hazard. It is appar-
ent that a mcaningful assessmenl of te isotopic cumnpositioi of tioriuin
dtist may require detailed atalysis.

Five hours after the end of the collection period, te radon daueter
activity on the air sample ias disappeared aid te thoromi daugiters
liave reached equilibrium. I'le tlioron daugiter activity is eliminated by
decay in another 3 or 4 days. Thereafter, one or more repeated alpha
counts over a period of weeks permits the estimation or Hall usupported
by Th"'. lThe formula for calculating unsupported la"' activity' is

I 

C, - Ce' iol
I - e0 9

where C, and C, are the first and second counts and I is the time in days
between the two counts. This method has some value for determining
whether or not most of the activity is short-lived, but it is not very
precise.

Tborium-232 can be mea8ured by chemical or radiornetric methiods;
however, the required sensitivity is very high. The MPC in air for nattiral

thoriun in unrestricted areas is 2 X 0-" juc/cml, whici is equal to 9
pg/mn' or an alpha activity of 8.8 di8/mi/rn'. Because of its low specific
activity, the chemical determination of Tb"2 (discussed in Section 2) is
the melhod of choice.

lhe degree or Ila", enricimeit in a air sample cani be determined by
combitting tle results of the chemical analysis and alpha activity nea-
sureniemit. Tie alpia counting is geAerally done with a proportional gas
flow coutter or a scintillation couiter witi a tin layer of powdered phos-
pior coveritg te face of the photomultiplier tube." Both methods have
ligi eiciencies (33%) with low backgroimds (3-5 counts/min).

As an aterniative to the combined clemical and gross alpha measure-
ment of air samples, the analysis can be done by alpha spectroscopy. The
alplia spectrometer tat iR useful for materials of very lov specific actiyity
(e.g., about 11" counts/g), consists of a pulse ionization chamber usine.
either a cylindrical or parallel plate Frisch grid electrode system." A
half-width resolution of 50 to 80 key is obtainable on air samples that
have been collected by electrostatic precipitation. The background count-
ing rate, i the eergy range from 4 to 6 Mev, is about 2 counts/min.

Ani average of six alplia particles are enitted per disinitegration of Thl"
fromi seven o te miembers in the equilibrated h"' decay chain. The
alpl eergies range from 3.94,7 to 9.78 Mey. Figure 11.7 shows an alpla
spectrumn' rfoi a sanple of thioriuii liavinig a Tll"'-Tll" ratio of alout
2. The eergy peaks of the individual alpha emitters are quite distinct.
rIi practice, alpha spectrometry has been found to be somewhat imprecise
for the measurement of TbL" and Tb"' in the preseuce of large amounts
Or la"' aid its daughters."

Gamma spectroscopy is useful for determining te degree of eurichment
of radium daughters in thorium on te basis of the gamma activity of
Ac2 ' (0.9 Alev) and 'rll" (2.6 Mey). Figure 11.8 shows the gamma spec-
tra' rrom two torium samples, one of which is depleted of radium daugh-
ters. The ratio of gamma-ray activities in the 0.9 and 2.6 Mev energy
regiois is used to determine the activity ratio of Ral"s to Ball'. In radium-
enricied material, the Ral" is unsupported by Th'I and decays much
faster than la"' causing a higi Ra"', to Ralt" ratio. In radiuln-depleted
material, the a" grows rapidly, unlike Ral', causitig a low Ra to
Ba'2 ratio.

In a radium fractiou which is devoid of thorium the Ra' to Bla"'2
ratio builds up to a peak in about 35 days and then falls off slowly," as
shown in Fig. 11.9, because of the slow production of Th' from the decay
of Ra".

The procedure for analyzing air samples for thorium" in the Oak Ridge
Y-12 Plait is as follows.

11. MEASUR3MENT OF THORIUM AND TOFtON HlA .)
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The samples are alpha counted atLer a 48-hr delay period to allow for
decay o thoron daugliters. A screcnintg uin,iL of 10-1 pe/cm is use on
the empiricaJ basis that samples witlh less tan tis activity level seldom
have a thorium concentrationi greater lia 2 X 10-" pc/el. MNlorcover,

4 5 S 7 U 9 to
a ENtRGY, MEVl

Fin. 11.7. Alpha spectrum of toeiunm and i daughters for it 11c-1'112,1 ratif,
of 2.23. After West, Ileahh P1tys.'

1.2 I,i
EEfY. MEY

FIa. 11.8. Gamma spectra frotn two starting mnaterials, imorialitzed at 2.6 Mev.
Starting material 2 is depled of radium daughters. After West, 11tal,s Phys.'

10-" c/cm' is less than the MPC in air for either R"' or fa". Ir tle
screening limit is exceeded, a chemical analysis for tlhorium i done y an
adaptation of te colorimetric procedure of Tlmomason e at." Tle 1a1'4
concentration is then calculated and a beta counit is used to estimate tlC
level of Ra"'.

Cl. rdEAsuRRStENT oru monluM AND THORON HAZ9JUI
11. MASURRMNT O TOFIUbt AND THORON ]RAZA,RDS
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7PiE AFTER MLTING. DAYS

240 280

1ir(. 11.9. Lig-term beltavitr of goiinma ratiO for a thorium-free radiurn fr
After Colield, IleaWtc Phys.1"

2. iloassay

Tlkere are tihrec potenatially useful methods of estimating tie
bur'det of liorium: analysis of e breati for toron, measureme
gatunia emissionl from the cliest, and urinalysis. I'horium in the fec
niot a gotl measure of te bxody btirden sinice it represets iiltaled to

hich has imnpacted on the pihaiynx and tierefore never reached the I
tioriuml particles which were deposited i te bronchial tree and cl(
by ciliary action and swallowed, atid tlioriuni which was igested dire

2.1. BATI TooN

Breath toron measurements were used from 1930 to 1936 to mo
the body burdeus of several persns who were egaged in refulbig rr
thorimun a. te Uliversit of Alissouri.iA5 'Tlhe naxinum atinospl
tlioront lcvels in tis inslallationi were about 10-' c/liter, but no mea,
nients were made for airborne torium or thoron daughters.

Breatl thorou was mneasured by collecting expired air in ioniza
chamber attached to a gold-leaf electroscope. The breat toro le
appeared to reflect the severity of exposure and also declined di
vacaLions. A series uf observationis on one individual showed an incre4
level of breath tioron wbeiuever he had an upper respiratory, infect

Sinice ten, breatli thloron measuremnenits liave notbeei;b1r6ii
bioassay in industry. Evants measured breath toroti with a electrost

TlHOAIUM
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8. Thot-atod 'rungsten

lc production of i to 2% lltoriated tunigsten ivolv es mi.ig or op-
imig" tunigsteni powder with tlioriumi nitrate andl conversiont of (ile powder
to the oxide at 600'C. Ihe powder is pressed ito hars aid sinitered at
lhigih temperatures in the presence of lydirogetn. I i metal hars are
redueed to tin rods hy swaging. Tlhe hars are eate(d white hIot and
passed repeatedly through te swaging dies, which pountd (lie rods to a
smaller diameter from lkich toriated tungslen wrire caui he drawnil.

Iztmorinataoj o t operationial expericeice wili tle control of toriun
hazards is available for one of the major producers of tihoriated tunigsteni.
At this plant, standard idustrial hygienle control neasures ac arried
out in the aove processes. lost of (lie operationis are done uder hoods
or ear exhaust ventis. Te operators w ear gloves antd aprons. Monito ing
procedures include lreathing zone air samples, as well as sear samples
taken on surfaces. The operators wear fm adges.

fllm badge readings for a 6-moith period on employees most directly
coicerned withi the horiated tungsten process averaged 10 inir/tnnoiti,
with occasional readings as higih as 120 mr/monti. Air conicemitrations of
thorium were variahle, but did iiot. exceed I0-' pc/mIn.

10. 'Vll2 NATUJS OF THORiUM 1AtAHnS 1 INDUS

Oue survey showed levels which raniged from S to 36.5 X
Otlier survey reports liad intenediate values. The most
operations in te fabricationi of tioriated tuigsteu were: (1) t
of thorium nitrate, (2) tile transfer of the blended torium r
steni powder to te oxide coiversion furiace, (3) the sieviig
ated Lunigsten metal powder, and (4) te pressing of the metl
ingots prior to the sitieritig step. It is apparent from te air:
that the coitrol of exposure is primarily a matter of care hy tl
operators in tie lianidling of the materials.

9. flaniling Nentronl-Irradiated Thorium and U"
Fced Material

: The purpose of irradiatiig torium with leutrons is to
fissionable isotope U'". Te neutron reactionis tat. podu
discussed in Ciapter 4, Section 1.2.

For neutrutt oinhardinent in a reactor, tiorium can b
blanket arounid te curc o fuel or mnixed together wit tn
reaclor core (U2l5 or l'ul"). in eitlier case, te irradiate
higly radioactive siic i conitaitis large quanitities of fissi(
It requires decotitaminatiou by remote cemical separation

Arter remnoval of' lissiotn products, te radiation f hazard fri
irradiated (lorium ad uranium is largely deterinjued by tl
tioins of U'22 (halr-life of 73.6 years) antd Tlit' (half-life of
'lioriui-231 is te immediate daugiler o U2 ad dec
throtigh lI'a2" (4) tie lotg-lived U"l (2.6 X 10 years), with
of 60 to 9U kev gaininia raSs.

Uraniiun-232 decays to T 2m' (1.9 years), whicl is a me
'Th2" decay series. I'lTe decay of Tl212 and its daugiters is ass
the emissioni of ligli eergy gamina radiation.

Folloving tile e4ld of irradiation, tlie 'rle2l activity diminisi
aetive decay ad lliat of Tli218 builds up fron the decay or
the greater te delay betveen the end of irradiation atd clien
t;on, the more ThIi2 and the less Th22'1 are carried along vit

The generationi rate of Th"ll is dependeit ot te neutron flu
up to an equilibriumn level in less tliani lialf a year. For examt
of Thi23 ' to Tl12, oi a mole basis, after tie attainment of eq
a flux of 10i24 ncutrois per square centimeter per second isaboi
the activity of T'll per gram of Tli2 2 at te end of irradiat
10 me.'

If thc I'll"'-Pa?3" Chaill is periitted to decay, the Th" cli
the inportant source of radiation hazard. rhe buid-upof 'rll
to the total exposure, tc numer of recycles, ad lie cooli
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( , 42 THORIUM (
Thorium rods and wires have becti scce-sfully produced by drawing.

Very small wire has been made from arc-melted thorium sicathed in
copper.

The machiining qualities of high purity toriun, are similar to tos of
copper. Ibe macliiing qualities of graphite-inelted toriuml are coinpa-
rable to tose of mild steel. 'lhoriuii is (onsiderahlv sfter tixn umlaniunl
l,ut, in most rcspects, te properties of the two iietals are quite similar.
Sliops that are familiar witl uraniiuml lave u difliculty mmiacliimiiiig
t.horium.

7.5. POWDER AETALLURGY

Powder metallurgy techiniques lave been developed extensively for tho-
rium. These teclifues pernit fahricatioii or ligl reactivity metals and
metals of widely different densities ito denise lonogenieous shapes tat
are impossible to produce by other inetiods. Tile disadvanitages of powdcr
mietallurgy are tle high costs ad tl hazaids f liaidiig prophoric,
radioactive powders.

l'owdered torium has eeti obtained bjy calcium reductiou aid elec-
trOlsis, as descrilbed i Section , and by te decominposition ol torium
Im ydride.

fit the ydride process, torium powder is ita(le y reacting imassive
tlorium metal, i te torm of chips or sponge, witl hydrog n at I atil.
At 6000 to 6500C ThH, is formed. Duriig this step, the clharge sells hut
remains solid; wvlien te temperature is lowvered to 206C, Ihl-H is cnl-
verted to Il,lf,s, wlicil is a coarse powder. lhe Tl4lfs reverts to ihE2

at 500C, and lhcmt untder vacuni aL 7000C, I' 1It1 dco)mposes to thorihim
powder.

Electrolytically deposited torium, prepared ron anhydrous tiorium
chloride fused with sodium chloride, can be stripped from te electrode
and pulverized into a powder.

Aletal sapes are readily fabricated by cold coipacting, liot compact-
ing, and siitering.

8. Thorium-Magnesiun Allovs

Thorium imparts some very desirable heat-resistant characteristics to
magnesium; as a result, tis alloy las ad onsiderable use ii lie last
decade for the construction of aircraft engines, airplane franes, ald
missiles."

The afl;y manufacturitg normally takes place in two steps. First, a
master alloy conttaining rouglly equal parts of torium aid magnesium
is prepared. Subsequently, the master alloy isremelted and further diluted
with1 Ragnesium to a maximum concemtration of 4% thorium.
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Standard magnesium fouidary practices are used for melting, casting,
grinding, and welding operations.

9. Thoriated Tuingsten Flectrodes

Thoriated tungsten alloy is used principally for inert gas, siielded anr
welding electrodes. These welding electrodes contain I to 2% tlworia."9
The tloriunl confers the advantageous properties of istanlt arc starting
aiid improved arc stalbility.20 The ability or tlorium to produce higli elec-
tron emission witi relatively little energy expeiditure (low work function)
is utilized in thoriated tungsten electrodes for several types of electron
tubes.

The first step in te productioi of I or 2% thoriated tungsten involves
"doping" or mixing a thorium nitrate solutioii witl tung3ten powder. The
thorium iitrate, in preweighed plastic bags, containing -10 kg eacl, is
added to vater i a stirred vat. lhe torium uitrate solutidin is tlien fed
through a Iose ito the bleuder contailing tile tungstLen powder during
the rnixing operation. rhic doped tungsteni powder is loaded into pans and
fired at 900°C i a opek furnace to convert the tlhotiumi nitrate to
the oxide.. Te toriated tungsten oxide is pulverize(d in a grinder and
drtumned for stoage, penidinig time reduction pro:ess. I'lie conversion to
metal is dou i lydrogemi reduction (graded temperature one) tube
furnaces. riTe thoriated tungsteni oxide is loaded into cirucibles and pusled
through the furnace and is the] put through a tumbler and sieving opera-
tion. 'lile powder is pressed into 2-kg bars i lie samne type of operation
that is used fo te pure toriumuit etal. Ilie sintering of the pressed bars
is dorie in vertical intiduction furnace:s uiider a lydrogea attnosphere at a
temperature of about 25000C.

10. Thoria Refeactories

Thoriui oxide. is the most refractory of thle ceramic oxides, having a
melting poiit of 33000 C. It is used for tose applications wlere tempera-
tures may exceed tle melting pointis of the other more common ceramic
oxide refractorics. Tliese applications inelude components for magieto
hydrodynamic generators, magneto plasmadynamic generators, and
thlermionic generators.

The refractoriniess of tioriuii oxide an)d its chemical inertuiess coubiue
tto make it useful aS a crucible material in mainy metallurgical applicatious.
Its chemical inertness makes thorium oxide suiitable for ciemical fel
cells, boti as a porous memnl)mane amid as a container material for molten
salts at elevated temperatures. These properties are also useful for ther-
mocouple insulation alllouigi te electrical conductivity #dthriate
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comes appreciable al very Ihigh emperatures. Applicatiots such as these
are increasing rapidly, and the demand for thoria refractorics is rising.

Thorium oXide ceramics may be fabricated by many of the conmon
ceramic fabrication techniques, including cold pressing, lot pressing, slip
casting, extrusion, isostatic pressiig, tamping, ad ijection noldiiig. The
same types of binder, lubricating agents, and plasticizers are required in
fabricating thlorium oxide ceramics as have een fuuiid necessary with
pure oxide fabrication of alurniiia, eryllia adi sliitiar iatials.

11. Fabrication of Thorium Mlantles

The procesa for manufacturing tiioriutn mantles has not changed sub-
staitially over the years. ft is a hanid operation that is curreitly done o a
snall scale The essential features of te productionj methiod are as follows.
A iglily.absorhent rayon stockig (or webbing) i dipped in a oncen-
trated solution of thoriunm nitrmte containtinig about 1% ceriumn nitrate,
for luminosity, ad some aluminum ad berylliuim itrate Lo add strenigtlh
to tile mantle. 'lle impreginated web is exposed Lto ainimlontia fuines, whichi
conivert the thorium ad other niitrates t t insoluble liydro.xide. Te
rayon stockinig is rinsed to remove ammoniutn itrate atid is dried.

At this stage, the mantle cati be fikislied in eitlher of to ays. (1)
To make "soft" mantles, tlhe stockinig is cut 0IT, sewn sut at otne curl, and
thien packaged for use. (2) "lard" manitles. whi(ih are curreitly used fr
some kerosene lamps and are the type that were used in old-fasiiotned
street lamps, are niade y igniting tie rayon. Te opetn cuid of tle iipieg-
miated mantle is fastened to a nichromc mouiititig bas ad te mtiamitle is
passed througl a gas lamne wlichl igiias thie rayoni, leavinig a skeleton
of oxides. The oxide skeleton is fragile aid is therefore dipped in collodion
to prevent breakage during shipment. l'e collodiotn burmis off i use.
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Appendix B
Supporting Documentation

Extended Scoping Survey of Nonimpacted Structures

The information contained in this appendix consists of supporting documentation for the extended

scoping survey activities performed for the nonimpacted structures located within the former operational

area of the Tulsa facility. The six site structures were surveyed as one Class 3 survey unit for the purpose

of verifying their initial classification of "nonimpacted" during the Historical Site Assessment. The

Class 3 survey unit was subdivided into 13 subunits consisting of the floor surfaces of the structures.

Extended scoping activities performed include scans and fixed-count time measurements of the structural

surfaces with appropriate instrumentation, as well as the collection and analysis of removable

contamination (smear) samples for each survey subunit. The following outlines are presented as a brief

overview of the information that is contained in each subappendix.

Appendix B-1
Survey Data Summary by Instrument and Date

Appendix B-1 contains summary tables of the fixed-count time measurement survey data by instrument,

date of survey, and survey subunit. This information is compiled in this fashion to allow for the

presentation of daily background measurements, specific instrument efficiencies, the calculation of

minimum detectable concentrations, and the conversion of data from counts per minute to disintegrations

per minute.

Appendix B-2
Survey Data Summary by Survey Subunit

Appendix B-2 contains summary tables of the total and removable contamination activity levels

(dpm/I 00 square centimeters) by survey subunit. The summary tables also contain a statistical analysis of

the survey data by survey subunit.
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Appendix B-3
Analytical Data Reports

Appendix B-3 contains the laboratory analytical data reports and supporting chain-of-custody forms for

the smear samples that were collected as part of the extended scoping surveys for the structures of the

former operational area.

Appendix B-4
Quality Assurance/Quality Control Documentation

Appendix B4 contains quality assurance/quality control laboratory analytical data reports for the smear

samples and the field instrumentation calibration certificates.

w:\5427k\rpt\DecomAddednum\AppBtext.doc
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Survey Data Summary by Instrument and Date
Extended Scoping Survey of Structures
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Survey Data Summary by Instrument and Date

Instrument No. 138240



Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 4, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/4/02 Type of Radiation: Alpha

Survey Serial Number: KT-001 Survey Subunit: SS4

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E; (Instrument Efficiency): 0.116

BKG Counts: 63 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cPm) (dpm/1 OOcm 2) (dpm/1 OOcm 2)

4.04 27.6 30 60 43 0.72 -0.33 -9.1 9.2

16.52 38.4 37 60 94 1.57 0.52 14.1 11.2

22.76 38.4 36 60 79 1.32 0.27 7.3 10.7

13.4 11.4 13 60 108 1.80 0.75 20.5 11.7

1 4 4 4- 4- 4 4

I 1 4 4 4- 4- 4 4

I I 4 4 4. 4- 4
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-002/003 Survey Subunit: SS4

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1(Instrument Efficiency): 0.116

BKG Counts: 67 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm 2) (dpm/1 OOcm 2)

29 16.8 16 60 95 1.58 0.47 12.8 11.4

22.76 16.8 17 60 80 1.33 0.22 5.9 10.8

25.88 22.2 25 60 99 1.65 0.53 14.6 11.5

25.88 11.4 15 60 93 1.55 0.43 11.9 11.3

25.88 8.6 5 60 78 1.30 0.18 5.0 10.8

I 1 .1 4 4 4- + 4

I I -I 4- 4- 4- 4- 4-

I & .1 4 4 4- 4 4

I I -t 4- 4- 4- 4- 4-

I 1 4 4 + 4- 4- 4-

I I I1 I-.-4 

__ __ __I __ I __ I __ I __ I __ I __
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-004 Survey Subunit: SS1

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 47 BKG Count Time (min): 60

Active Area of Detector Probe (cm 2): 126 MDC (dpm/1OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1OOcm 2)

27.6 6.6 6 1 60 94 1.57 0.78 21.4 10.6

4 4� 4- + 4- 4 4 +

4- 4- 4- 4- 4- 4 1 t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 .1- 4- 4- 4- 4 4 4-

4 + + 4- 4- 4 4 4-

4- 4- 4- 4- t I 4-

4 4- 4- 4- 4- 4 4 4-

4 4 + 4- 4- 4 1 4-

4 4 .4- 4- 4- 4 4 4-

4 + + + 4- 4 4 4-

__ 1111 ___ 1 ___ ___ ___ 1 ___

.4- 4 .4- .4- 4- 4 4 4-
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Table B-1-1
Survey Data Summary by Instrument and Date

Insrument No. 138240
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products

Tulsa, Oklahoma

Date of Survey: 1/5102 Type of Radiation: Alpha

Survey Serial Number: KT-003 Survey Subunit: SS4

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12127/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 67 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 : 126 MDC (dnm/100cm 2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1 oOcm2)

25.88 0.6 5 60 78 1.30 0.18 5.0 10.8

w:\5427k\rpt\DecomAddendum\B-1 -1 .xls
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 6, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/6/02 Type of Radiation: Alpha

Survey Serial Number: KT-006 Survey Subunit: SS3

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 75 BKG Count Time (min): 60

Active Area nf Detectnr Prnh (cm2 i: 12 MDC (nm/1picm 22: 20x .-v. vwvu - .v .. /-. v - 11 fIIr II -. v 

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1oocm2) (dpm/ OOcm2 )

18.76 8.4 6 60 95 1.58 0.33 9.1 11.7

I~ ~~ I 0
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 7, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/7/02 Type of Radiation: Alpha

Survey Serial Number: KT-012 Survey Subunit: SS5

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 67 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcM 2) (dpm/1OOcrn2)

25.76 12.8 18 60 82 1.37 0.25 6.8 10.9

22.64 18.2 20 60 82 1.37 0.25 6.8 10.9

35.12 7.4 8 60 69 1.15 0.03 0.9 10.4

w:\5427k\rpt\DecomAddendum\B-1 -1 .xis
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 7, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/7/02 Type of Radiation: Alpha

Survey Serial Number: KT-010 Survey Subunit: SS3

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 71 BKG Count Time (min): 60

Active Area of Dttor Prmhn (cm2 : 126 MDC (dnm/100m 2 i. 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcM 2) (dpm/1 OOcm 2)

9.4 13.8 11 60 110 1.83 0.65 17.8 12.0

6.28 8.4 8 60 71 1.18 0.00 0.0 10.7

w:\5427k\rpt\DecomAddendum\B-1-1 .xis
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-014 Survey Subunit: SS6

Instrument Serial # 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E, (Instrument Efficiency): 0.116

BKG Counts: 65 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm 2) (dpm/1OOcm2)

6.47 2.47 J2 60 81 1.35 0.27 7.3 10.8

=== _ =

_ I _ _ I _ _ _ I _ _ I1 _ _ I _ _ I. _ _ I1 _ _ .1 _ _

.4 4 4 4 t 4

4 4 1 4 + 4- 4 4

4 4 4 4 -I- 4- 4 .4

I I 
4 .444

4 * 4 -t 1- .4

I I 1 .4 4- 4. -4 4

4 4 4 4 + -4- 4 4

I I I 4 -4 .4- 4 4
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-013 Survey Subunit: SS5

Instrument Serial : 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.116

BKG Counts: 80 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contaminaton Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm2) (dpm/1 OOcm 2)

16.4 18.2 21 60 78 1.30 -0.03 -0.9 11.2

-I I.4 -4-44 

.4- 4- 4- 4- 4- 4 4- -1-

I1 I .4 
.

-4

-4- 4- 4- 4- 4- 4 4- +

-I- -4- 4- 4- 4- 4 4- 4-

+ + 4- 1- 1- 1 1- -t

4. 1. ____________ A. A. a a. .3-

w:\5427k\rpt\DecomAddendum\B-1-1 .xls

9

I 
I

.~~~~~~~~~~ .-



Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-016 Survey Subunit: SS13

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.116

BKG Counts: 62 BKG Count Time (min): 60

Artive Area of netertnr Proh (cm2 ). 128 MDC (dnm/100cm2 ): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1OOcn 2 (dpm/100cm2)

16.48 1.2 2 60 102 1.70 0.67 18.2 11.4

w:5427k\rpt\DecomAddendum\B-1 -1 .x1s
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-015 Survey Subunit: SS12

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.116

BKG Counts: 73 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm 2) (dpm/100cm 2)

28.48 3 5 60 105 1.75 0.53 14.6 11.9

I .4 .

4 + .4 4- 4- 1-

I .4 .9- 4. 4- 4- .4 +

9 4 + 4- 4-

4 .4 .4 .9. 4- 4. .1- 4-

9 4 4 .4 1- 1- 1- .4

__ 1111111 ___

4 4 4 4 4. 4- .4 .4

4 4 4 4 .9. .4 .4 .4

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .4.1. _ _ _ _ _ _ _ _ .L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .. .I
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 9, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/9/02 Type of Radiation: Alpha

Survey Serial Number: KT-020 Survey Subunit: SS9

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.116

BKG Counts: 63 BKG Count Time (min): 60

Active Area of Detector Probe (cm 2): 126 MDC (dpm/1 OOcm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcM 2) (dpm/1 OOcm2)

39 16 20 60 108 1.80 0.75 20.5 11.7
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 9, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/9/02 Type of Radiation: Alpha

Survey Serial Number: KT-019 Survey Subunit: SS10

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #. 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 61 BKG Count Time (min): 60

Active Area of Detector Probe (cm 2): 126 MDC (dpm/1 OOcm 2): 18

Grd Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm2 ) (dpm/1OOcm2)

10.64 4.6 3 60 73 1.22 0.20 5.5 10.3

==~~L- I=3----I =
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 10, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/10/02 Type of Radiation: Alpha

Survey Serial Number: KT-023 Survey Subunit: SS7

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.116

BKG Counts: 67 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dm/l1OOcm2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm(lOOcm2) (dpm/1 OOcm 2)

12 6.2 3 60 74 1.23 0.12 3.2 10.6

15.12 0.8 1 60 73 1.22 0.10 2.7 10.6
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 16, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/16/02 Type of Radiation: Alpha

Survey Serial Number: KT-027/029 Survey Subunit: N/A

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 E; (Instrument Efficiency): 0.116

BKG Counts: 62 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/loocm2) (dpm/1 OOcm2)

Tile #2-1 BKG 60 56 0.93 -0.10 -2.7 9.7

Tile #2-2 BKG 60 46 0.77 -0.27 -7.3 9.3

Tile #2-3 BKG 60 49 0.82 -0.22 -5.9 9.4

Tile #2-4 BKG 60 70 1.17 0.13 3.6 10.3

Tile #2-5 BKG 60 53 0.88 -0.15 -4.1 9.6

Carpet #2-1 BKG 60 60 1.00 -0.03 -0.9 9.9

Carpet #2-2 B___ KG 60 48 0.80 -0.23 -6.4 9.4

1 1 .4 4 .4 .4 .4 .4

I I .4 .4 .4 .4~~~~~~~~~ I4.
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/17/02 Type of Radiation: Alpha

Survey Serial Number: KT-030 Survey Subunit: N/A

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.116

BKG Counts: 56 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 0Ocm2): 18

Grd Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count lime Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cPm) (cpm) (dpm/l1OOcm 2) (dpm/1OOcm 2)

Carpet#2-3 BKG 56 60 1.07 0.14 3.8 10.0

Carpet#2-4 BKG 49 60 1.22 0.29 8.0 10.8

Carpet#2-5 BKG 36 60 1.67 0.73 20.1 13.3

4 4 + 4- 4. 4 + 4

4 4 4- 1 4-

4 .5. .5. 4. 4. 4 4. 4

4. + + 4. 4 4- 4-

I5. .5. .5. .5. 4. 4 4. 4
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4 4 4 + 4. 4 + 4
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/17/02 Type of Radiation: Alpha

Survey Serial Number: KT-031/032 Survey Subunit: N/A

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.116

BKG Counts: 42 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm2): 15

Grid Coordinates survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaton Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1OOcm2) (dpm/l1OOcm2)

Concrete#2-1 BKG 60 91 1.52 0.82 22.3 10.3

Concrete#2-2 BKG 60 54 0.90 0.20 5.5 8.8

Concrete#2-3 BKG 60 64 1.07 0.37 10.0 9.2

Concrete#2-4 BKG 60 52 0.87 0.17 4.6 8.7

Concrete#2-5 BKG 60 64 1.07 0.37 10.0 9.2

Wood #2-1 BKG 60 66 1.10 0.40 10.9 9.3

Wood #2-2 BKG 60 52 0.87 0.17 4.6 8.7

Wood #2-3 BKG 60 76 1.27 0.57 15.5 9.7

Wood #2-4 _ BKG 60 66 1.10 0.40 10.9 9.3

Wood #2-5 BKG- 60 69 1.15 0.45 12.3 9.4
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29/02 Type of Radiation: Alpha

Survey Serial Number: KT-033 Survey Subunit: SS7

Instrument Serial#: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 80 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dDm/1cm2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cPm) (dpm/l1 OOcm 2) (dpml1 OOcm 2)

5.76 17 9 60 80 1.33 0.00 0.0 11.3

I I I I I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29/02 Type of Radiation: Alpha

Survey Serial Number: KT-034 Survey Subunit: SS5

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27102
Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.116

BKG Counts: 74 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (doml100cm2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cPm) (cpm) (dpm/1 OOcm 2) (dpm/1OOcm2)

10.16 18.2 22 60 85 1.42 0.18 5.0 11.3

7.04 12.8 15 60 73 1.22 -0.02 -0.5 10.8

10.6 7.4 12 60 88 1.47 0.23 6.4 11.4

0.8 2 1 60 85 1.42 0.18 5.0 11.3
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29/02 Type of Radiation: Alpha

Survey Serial Number: KT-035 Survey Subunit: SS12

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 78 BKG Count Time (min): 60

Artive Arp of DePtectnr Prmh (cm2 i: 12 MDC (pm/10ocm 2
2: 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2) (dpm/1 OOcm 2)

3.52 13.8 11 60 86 1.43 0.13 3.6 11.4

22.24 11.8 14 60 78 1.30 0.00 0.0 11.2

31.6 8.4 6 60 94 1.57 0.27 7.3 11.7

12.88 8.4 9 60 99 1.65 0.35 9.6 11.9

16 3 3 60 98 1.63 0.33 9.0 11.9
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-036 Survey Subunit: SS13

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: .12/27/02
Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 55 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpmllOOcm2) (dpm/100crn)

28.96 1.2 4 60 102 1.70 0.78 21.4 11.2

7.12 6.6 9 60 89 1.48 0.57 15.5 10.7

19.6 6.6 7 60 95 1.58 0.67 18.2 10.9

10.24 12 12 60 92 1.53 0.62 16.9 10.8

22.72 12 14 60 84 1.40 0.48 13.2 10.5

35.2 12 16 60 86 1.43 0.52 14.1 10.6

I__ _ 1I__ _ 1 _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ 1 - _ _ _ _ _ II_

+ + + + 4- 4 4- +
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-039 Survey Subunit: SS9

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.116

BKG Counts: 44 BKG Count Time (min): - 60

Active Area of Detector Probe (cm2): 126 IMDC (dom/l1OOcm 2 ): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOCm 2) (dpm/1 OOcm 2)

35.88 10.6 8 60 75 1.25 0.52 14.1 9.8

29.64 10.6 9 60 65 1.08 0.35 9.6 9.3

XX~~~~~~~~~~ Da I I
__ I I_ I__
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-037 Survey Subunit: SSI1

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E; (Instrument Efficiency): 0.116

BKG Counts: 60 BKG Count Time (min): 60

Artive Ares of Detector Probe (cm2 ): 126 MDC (dnm/100cm2 : 18, . . -. . _X . . -- - .....--............--....- I...... ._ w- . - ' / -

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaton Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cPm) (dpm/l1 OOcm 2) (dpm/l1 OOcm 2)

10.36 7.4 3 60 75 1.25 0.25 6.8 10.4

[= = === __________________I I_=_I_I_I_I
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-038 Survey Subunit: SSio

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 64 BKG Count Time (mi): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/iOOcm 2) (dpm/1 00cM2)

10.64 4.6 2 60 79 1.32 0.25 6.8 10.7

1.28 10 8 60 63 1.05 -0.02 -0.5 10.1

23.12 15.4 12 60 80 1.33 0.27 7.3 10.7

I I I 44

4 4 4 4 4 4 4 1

I I

4- 4 4 4 4 t 4 I

1 4 4 4 4 4 4
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I- 1 4 4 4 4 4
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-040 Survey Subunit: SS9

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E; (Instrument Efficiency): 0.116

BKG Counts: 58 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm2) (dpm/1OOcm2)

14.04 16 16 60 66 1.10 0.13 3.6 10.0

17.16 10.6 11 60 48 0.80 -0.17 -4.6 9.2

1.65 5.2 1 60 94 1.57 0.60 16.4 11.0

4 4 + 4 4 4

4 4 + 4- 4 4

4 4 + 4- 4 4

* 4 4 4 1- 4 4-

I I I I I I II
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-042 Survey Subunit: SS4

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E, (Instrument Efficiency): 0.116

BKG Counts: 30 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 13

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1OOcm 2) (dpm/100cm 2)

19.64 11.4 14 60 57 0.95 0.45 12.3 8.3

13.4 0.6 3 60 55 0.92 0.42 11.4 8.2

+ 4- 4 4 4 4 4- +

+ 4- 4 4 4 4 4- +

+ 4- 4 4 4 4 4- +

+ 4. 4 4 4 4 4- +

+ 4- 4- 4 4 4 4 +

+ 4- 4- 4 4 4 4-

I4. 4. 4. 4 4 4 4- .4.

+ 4- 4- 4 4 4 1- -4.

4 + 4- 4 4 4 .4.
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-041 Survey Subunit: SS3

Instrument Serial # 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

8KG Counts: 44 BKG Count Time (min): 60

Active Area of Detector Prnh fcm2 ). 12 MDC (dnm/100cm2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1OOcm2)

0.04 19.2 19 60 69 1.15 0.42 11.4 9.5

6.28 19.2 18 60 74 1.23 0.50 13.7 9.7

12.52 19.2 17 60 63 1.05 0.32 8.7 9.2

6.28 30 28 60 62 1.03 0.30 8.2 9.2

18.76 30 26 60 59 0.98 0.25 6.8 9.1
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-044 Survey Subunit: SS4

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 39 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpm/1OOcm 2)

7.16 33.00 32 60 76 1.27 0.62 16.9 9.6
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 211/02 Type of Radiation: Alpha

Survey Serial Number: KT-043 Survey Subunit: SS1

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 42 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcM 2) (dpm/1 OOcm 2)

12.00 12.00 12 60 74 1.23 0.53 14.6 9.6

8.88 6.60 9 60 69 1.15 0.45 12.3 9.4

======_~~~~ I I= 
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-046 Survey Subunit: SS6

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.116

BKG Counts: 37 BKG Count Time (min): 60

Active Area of Detector Prohe (cm 2 i. 12R MDC (drnm/100cm 2 : 14,. ..-. , . \.,.z ...................... _ ......... .* __ , I, * - -II1..- - . __" -.. ,. . -

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cPm) (cpm) (dpm/1OOcm 2) (dpm/100cm2)

2.50 1.15 2 60 63 1.05 0.43 11.9 8.9

= = = = = _~ I -==--I_ I I I I I-
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Table B-1-1
Survey Data Summary by Instrument and Date

Instrument No. 138240
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-047 Survey Subunit: BKG

Instrument Serial #: 138240 Calibration Due Date: 12/27/02

Detector Serial #: 148933 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.116

BKG Counts: 58 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpml1 OOcm 2)

BKG 60 68 1.13 0.17 4.6 10.0

BKG 60 72 1.20 0.23 6.4 10.2

BKG 60 78 1.30 0.33 9.1 10.4

t t t I I I I

I I & 4 1 4 1 4

4 4 4 4 I 4 I 4
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483



Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 4, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/4/02 Type of Radiation: Alpha

Survey Serial Number: KT-001 Survey Subunit: SS4

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 55 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm2 ): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1OOcm 2) (dpm/l OOcm 2)

10.28 38.4 38 60 67 1.12 0.20 5.4 9.7

13.4 33 33 60 81 1.35 0.43 11.7 10.2

0.92 22.2 21 60 56 0.93 0.02 0.4 9.3

10.28 16.8 19 60 58 0.97 0.05 1.3 9.3
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-002/003 Survey Subunit: SS4

Instrument Serial #: 145483 Calibration Due Date: 12/27102

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 59 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 ): 126 MDC (dpm/l1OOcm 2 ): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm11OOcm 2)

4.04 16.8 20 60 85 1.42 0.43 11.7 10.5

0.92 11.4 11 60 94 1.57 0.58 15.7 10.9

4.04 6 10 60 70 1.17 0.18 4.9 10.0

.\5427k\rpt\DecomAddendum\B-1-2.xls
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-004 Survey Subunit: SSi

Instrument Serial #: 145483 Calibration Due Date: 12127/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.118

BKG Counts: 46 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2 ): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminabon Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpmi OOcm 2) (dpm/1OOcm2)

2.64 17.4 18 60 87 1.45 0.68 18.4 10.1

2.64 6.6 10 60 45 0.75 -0.02 -0.4 8.4

0.6 1.2 3 60 56 0.93 0.17 4.5 8.9

_ _ I _ _ I __ I __ I _ I I _ I __ I __

4 4 4 4 4 .4 4 4

4 4 4 4 4 4 4 4

4 4 4 4 .4 .4 4 4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 4 4 4 .4 .4 4~~~~~~~~~~~~ I

. 4 4 4 4 4 1 4

4 4 4 .4 .4 .4 4 4

4.4 4 4 .4 4 1 I

A A L 1 .1. .L I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 7, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/7102 Type of Radiation.: Alpha

Survey Serial Number: KT-012 Survey Subunit: SS5

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 39 BKG Count Time (min): 60

Active Area of Detector Probe (cm2P 126 MDC (dnm/100cm 2): 14

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1 OOcm 2)

7.4 2 2 60 67 1.12 0.47 12.6 9.0

13.28 2 3 60 49 0.82 0.17 4.5 8.2

16.4 7.4 11 60 65 1.08 0.43 11.7 9.0

wA5427k\rpt\DecomAddendum\8-1-2.xis
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-015 Survey Subunit: SS12

Instrument Serial : 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 34 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2) (dpml1 OOcm 2)

3.52 3 1 30 33 1.10 0.53 14.3 11.3

9.76 3 2 30 36 1.20 0.63 17.0 11.7

19.12 8.4 8 30 37 1.23 0.67 17.9 11.9
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-013 Survey Subunit: SS5

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 60 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dnm/100cm2 : 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaion Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1 OOcm 2) (dpmIl OOcm 2)

25.76 2 4 60 63 1.05 0.05 1.3 9.7

25.76 7 5 60 82 1.37 0.37 9.9 10.5

w:\5427k\rpt\DecomAddendum\B-1 -2.xls
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-016 Survey Subunit: SS13

Instrument Serial #: 145483 Calibration Due Date: 12127/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 60 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dDml100cm 2): 18
. ___.........- -- s- - - I_ I......... . _

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm1OOcrn2)

32.08 6.6 5 60 78 1.30 0.30 8.1 10.3
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 9, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/9/02 Type of Radiation: Alpha

Survey Serial Number: KT-017 Survey Subunit: SS13

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.118

BKG Counts: 35 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/l1OOcm 2): 14

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaion Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1OOcm2) (dpm/1OOcm 2)

25.84 5 6 60 76 1.27 0.68 18.4 9.3

4- 4 4 4 4 4 4 4-

4- 4- 4 4 4 4 4 4-

4- 4- 4 4 4 4 4 4-

4- 4- 4 4 4 4 4 4-

4. 4- 4 4 4 4 4 4-

4I 4- 4 4 4 4 4 4.

4- 4- 4 4 4 4 4 4-
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 10, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/10/02 Type of Radiation: Alpha

Survey Serial Number: KT-024 Survey Subunit: SS8

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: . 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.118

BKG Counts: 67 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (drm/100cm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpmt1OOcmr2 )

3 0.2 1 60 65 1.08 -0.03 -0.9 10.1

I w:\5427k\rpt\DecomAddendum\B-1-2.xis
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 15, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/15/02 Type of Radiation: Alpha

Survey Serial Number: KT-025 Survey Subunit: . SS8

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial : - 149068 Calibration Due Date: 12/27/02

E (Surface Efficiency): 0.25 E1 (instrument Efficiency): 0.118

BKG Counts: 80 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dom/100cm 2 ): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm2) (dpm/l1 OOcm2)

9.24 0.2 2 60 101 1.68 0.35 9.4 11.8

6.12 5.6 4 60 59 0.98 -0.35 -9.4 10.4

9.24 11 6 60 69 1.15 -0.18 -4.9 10.7

12.36 16.4 8 60 63 1.05 -0.28 -7.6 10.5

w:\5427k\rpt\DecomAddendum\B-1-2.xis
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 15, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/15/02 Type of Radiation: Alpha

Survey Serial Number: KT-026 Survey Subunit: SS7

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.118

BKG Counts: 66 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 ): 126 MDC (dom/100cm 2 ): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm1 OOcm 2)

18.24 6.2 2 60 80 1.33 0.23 6.3 10.6

K> wA5427k\rpt\DecomAddendum\B-1 -2.xis
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 16, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/16/02 Type of Radiation: Alpha

Survey Serial Number: KT-027/028 Survey Subunit: N/A

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.118

BKG Counts: 34 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 IMDC (dpm/l1 OOcm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpmi OOcm2 ) (dpmT100cm 2)

Tile #4-1 BKG 30 20 0.67 0.10 2.7 9.4

Tile #4-2 BKG 30 17 0.57 0.00 0.0 8.9

Tile #4-3 BKG 30 19 0.63 0.07 1.8 9.2

Tile#4-4 BKG 30 21 0.70 0.13 3.6 9.5

Tile#4-5 B KG 30 12 0.40 -0.17 -4.5 8.0

Carpet #4-1 8KG 30 19 0.63 0.07 1.8 9.2

Carpet #4-2 BKG 30 16 0.53 -0.03 -0.9 8.7

Carpet #4-3 BKG 30 11 0.37 -0.20 -5.4 7.8

Carpet #44 8KG 30 16 0.53 -0.03 -0.9 8.7

Carpet #4-5 BKG 30 9 0.30 -0.27 -7.2 7.4

I I t .t *1* .t 4 I

I I t .� 4 4 4 4

I I t 4 4 4 4 4

I I t 4 4 4 4 I

I I I 4 4 4 4 I
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/17/02 Type of Radiation: Alpha

Survey Serial Number: KT-0311032 Survey Subunit: N/A

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 44 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm 2) (dpm/1oOcm2)

Concrete#4-1 BKG 60 46 0.77 0.03 0.9 8.3

Concrete#4-2 BKG 60 49 0.82 0.08 2.2 8.5

Concrete#4-3 BKG 60 48 0.80 0.07 1.8 8.4

Concrete#4-4 BKG 60 54 0.90 0.17 4.5 8.7

Concrete#4-5 BKG 60 66 1.10 0.37 9.9 9.2
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29102 Type of Radiation: Alpha

Survey Serial Number: KT-033 Survey Subunit: SS7

Instrument Serial : 145483 Calibration Due Date: 12/27102

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.118

BKG Counts: 66 BKG Count Time (min): 60

Active Area of netectnr Proh trm2 i. 126 MDC (dnml100cm2 ): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) _____ (cPm) (cPm) (dpm/100_cm_2) (dpm/1 OOCM2)

8.88 11.6 6 60 76 1.27 0.17 4.5 10.5

w:\5427k\rpt\DecomAddendum\B-1-2.xls
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29/02 Type of Radiation: Alpha

Survey Serial Number: KT-034 Survey Subunit: SS5

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E, (Instrument Efficiency): 0.118

BKG Counts: 69 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpmllOOcrn2) (dpm/1OOcm 2)

3.92 18.2 23 60 85 1.42 0.27 7.2 10.9

13.28 12.8 16 60 60 1.00 -0.15 -4.0 10.0

19.52 12.8 17 60 90 1.50 0.35 9.4 11.1

3.92 7.4 13 60 51 0.85 -0.30 -8.1 9.6
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/29/02 Type of Radiation: Alpha

Survey Serial Number: KT-035 Survey Subunit: SS12

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 81 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/l100cm2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2 ) (dpm/1OOcm2)

9.76 13.8 12 60 90 1.50 0.15 4.0 11.5

16 13.8 13 60 80 1.33 -0.02 -0.4 11.2

28.48 11.8 15 60 69 1.15 -0.20 -5.4 10.8

25.36 8.4 7 60 75 1.25 -0.10 -2.7 11.0

6.64 8.4 10 60 68 1.13 -0.22 -5.8 10.7

22.24 3 4 60 75 1.25 -0.10 -2.7 11.0

I_ I_ . _ _ _ I1I _ _ _- I I_ I _ I.__ . _

A. A A A ___________
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 29, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-037 Survey Subunit: SSi1

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12127/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 68 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC dpm/1OOcm 2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm1 OOcm 2) (dpm/100cm2 )

1 2 1 60 80 1.33 0.20 5.4 10.7

4 + + + 4- 4 4- +

4 + + + + 4 + 4-

4 + + + 4- 4 + 4

4 + + 4 4- 4 4 4

4 + + + 4- 4 4- 4-

4 + + + 4- 4 4- 4

4 4 4- + 4- 4 4- 4

4 4 4. 4 4- 4 4 4

4 4- 4- 4 4- 4 4- 4

4 4. 4- 4 4- 4 4 4

4 4 4- + 4- 4 + 4

4 4 4 4 4- 4 4 I

.3 .3. 1. .3. .L A .3. 1
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-036 Survey Subunit: SS13

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: - 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 76 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dDm/1OOcm 2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpml1 OOcm 2)

22.27 1.2 3 60 88 1.47 0.20 5.4 11.3

10.24 1.2 1 60 96 1.60 0.33 9.0 11.5

0.88 6.6 10 60 85 1.42 0.15 4.0 11.2

4 12 11 60 83 1.38 0.12 3.1 11.1

16.48 12 13 60 105 1.75 0.48 13.0 11.8

28.96 12 15 60 102 1.70 0.43 11.7 11.7
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-038 Survey Subunit: SS1o

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 65 BKG Count Time (min): 60

Active Area of Dtector Proh (m 2
2: 126 MDC (dnm/100cm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm2 ) (dpm/100cm2)

4.4 4.6 1 60 69 1.15 0.07 1.8 10.2

7.52 10 7 60 71 1.18 0.10 2.7 10.2

16.88 15.4 11 60 69 1.15 0.07 1.8 10.2

K> w:\5427kXrpt\DecomAddendum\B-1-2.xis
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-039 Survey Subunit: SS9

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.118

BKG Counts: 50 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaton Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm2 ) (dpm/lOOcm)

39 5.2 7 60 60 1.00 0.17 4.5 9.2

32.76 5.2 6 60 74 1.23 0.40 10.8 9.8

r~~ ~~~~~~~~ .________________ ______________

_ I _ _ I_ _ I _ I _ I._ _ I _ I _ .
I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ± _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-040 Survey Subunit: SS9

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 42 BKG Count Time (min): 60

Active Area of Detector Probe (Cm2): 126 MDC (dpm/1 00cm2): 15

Grid Coordinates | Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l OOcm 2) (dpm/1 OOcm 2)

20.28 16 17 60 59 0.98 0.28 7.6 8.8

10.92 10.6 12 60 59 0.98 0.28 7.6 8.8

7.8 5.2 2 60 87 1.45 0.75 20.2 10.0

I- 4 1 t 1 t

4. 4 4- 4 t t I 4.

4. 4 4� 4 4 I 4 4-

4 4- 4 4 4 4 +

4. 4. 4. 4 * I I 4-

+ 4- 4- 4 4 4 1 4-

4. 4. 4. 4 * I 4 4-

__ 1111* __ __ 11 __

_ I _ I. _ _ _ I _ _ _ I. _ _ _ I _ _ _ I _ _ _ I _ _ _ I _ _ _

4. 4. 4- 4. 4 4 4- 4-
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-042 Survey Subunit: SS4

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 28 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/ OOcm 2): 12

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1OOcm2 )

7.16 11.4 12 60 40 0.67 0.20 5.4 7.2

0.92 0.6 1 60 57 0.95 0.48 13.0 8.1

_ I _ I _ I __ I __ I I I1_ _ I _ _

I~~1 1
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
January 31, 2002

Extended Scopiing Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-041 Survey Subunit: SS3

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 42 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm 2) (dpm/l1 OOcm 2)

3.16 24.6 20 60 75 1.25 0.55 14.8 9.5

3.16 13.8 10 60 56 0.93 0.23 6.3 8.7

15.64 13.8 12 60 68 1.13 0.43 11.7 9.2

25 8.4 5 60 54 0.90 0.20 5.4 8.6

15.64 24.6 22 60 39 0.65 -0.05 -1.3 7.9

4 + + I- I 1

4 4 + I- t I I t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I + 1. 1- 1 

.

4 + .1. 1- 1 1

4 4 + I I

4 4 4 I- 1 1-
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-043 Survey Subunit: SS 1

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 30 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 13

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm1 OOcm2) (dpm/1 OOcm 2)

5.76 12.00 11 60 40 0.67 0.17 4.5 7.4

30.72 12.00 14 60 74 1.23 0.73 19.7 9.0

m=-=m~~~~~~~~~~~~ mm =
~~~~~ I I 

4 -t 4 4 4 -1- 4 1

4 4 4 4 4 4 4 1

4 4 4 4 4 4 1

I 4 4 4 4 4 4 I

1 4 4 4 4 4 4 *

1 4 4 4 4 + 4 I

1 4 4 4 4 4 4 I
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-045 Survey Subunit: SS 2

Instrument Serial #: 145483 Calibration Due Date: 12/27102

Detector Serial #: 149068 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 38 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpml1 OOcm2): 14

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpmV100cm 2)

4.64 2.6 1 60 74 1.23 0.60 16.1 9.3

_ _ I _ _ I __ I __ I __ I _ _ I_ _ 1I_t _

4 4 4 4 4 .4 4 4-

U U £ £ & .L U L
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Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-044 Survey Subunit: SS4

Instrument Serial #: .145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.118

BKG Counts: 47 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/l1OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/lOOcm2)

0.92 33.00 31 60 59 0.98 0.20 5.4 9.0

I i~~~~~ i i- v

+ + + 1- 1- t 1�

+ + + 1* 1- 1

+ + + + 4 I 1- 1

4 4 4 1- 1 1-

4 4 4 + 4 I 1-

w:\5427k\rpt\DecomAddendum\B-1-2.xis

26



Table B-1-2
Survey Data Summary by Instrument and Date

Instrument No. 145483
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-047 Survey Subunit: BKG

Instrument Serial #: 145483 Calibration Due Date: 12/27/02

Detector Serial #: 149068 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.118

BKG Counts: 62 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpmllO0cm2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpm/1OOcm 2)

BKG 60 72 1.20 0.17 4.5 10.2

BKG 60 74 1.23 0.20 5.4 10.2

_____ ______ BKG 60 69 1.15 0.12 3.1 10.1

4 4 4 4- 4 4 4-

4 4 4 4. 4 4 4 +

4 4 4 + 4 4 4. +

4 4 4 4. 4 4 4. +

4 4 4 4. 4 4 4. +

4 4 4 4. 4 4 4. 4

__ 11 __ 1 __ 1 __ __ __ 1 __ 1 __
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040



Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-039 Survey Subunit: SS9

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1115/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 40 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpml1 OOcm2): 12

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2) (dpm/1OOcmn2)

32.76 16 19 60 52 0.87 0.20 4.5 7.1

26.52 16 18 60 48 0.80 0.13 3.0 6.9

26.52 5.2 5 60 38 0.63 -0.03 -0.8 6.5

23.4 10.6 10 60 50 0.83 0.17 3.8 7.0

4 + 4- 4 4 4 + 4

4 + 4- 4 4 4 + 4

4 *l- 4- 4 4 4 + 4

4- 4- 4- 4 4 4 4- 4

4 4. 4- 4- 4 4 4 4

4 .4- 4- 4- 4 4 4 4
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-037 Survey Subunit: SS11

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 40 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dm/l100cm2): 12

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/11OOcm2) (dpm/l OOcm 2)

1 12.8 5 60 60 1.00 0.33 7.6 7.4

4.12 7.4 4 60 55 0.92 0.25 5.7 7.2
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 30, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/30/02 Type of Radiation: Alpha

Survey Serial Number: KT-038 Survey Subunit: SS1o

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 35 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 ): 126 MDC (dnm/10fcm2) 12

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpmIl OOcm2) (dpm/1 OOCM 2)

20 10 5 60 48 0.80 0.22 4.9 6.7

13.76 10 6 60 42 0.70 0.12 2.6 6.5

4.4 15.4 9 60 44 0.73 0.15 3.4 6.6

10.46 15.4 10 60 47 0.78 0.20 4.5 6.7
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-040 Survey Subunit: SS9

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial : 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 48 BKG Count Time (min): 60

Active Area of Detector Probe (Cm2 ): 126 MDC (dom/1OOcm 2): 13

Grd Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpml1 OOcm 2)

7.8 16 15 60 81 1.35 0.55 12.5 8.4

1.56 16 14 60 75 1.25 0.45 10.2 8.2

20.28 5.2 4 60 60 1.00 0.20 4.5 7.7

14.04 5.2 3 60 82 1.37 0.57 12.8 8.4

4.68 10.6 13 60 84 1.40 0.60 13.6 8.5
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/31102 Type of Radiation: Alpha

Survey Serial Number: KT-041 Survey Subunit: SS3

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial ti: 159005 Calibration Due Date: 1/15/03

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 51 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/iOOcm 2) (dpm/100cm 2)

0.04 8.4 9 30 50 1.67 0.82 18.5 11.7

3.16 3 1 30 51 1.70 0.85 19.3 11.8

12.52 8.4 7 30 43 1.43 0.58 13.2 11.1

15.64 3 3 30 48 1.60 0.75 17.0 11.5

18.76 19.2 16 30 52 1.73 0.88 20.0 11.9

25 19.2 15 30 46 1.53 0.68 15.5 11.4

9.4 24.6 21 30 46 1.53 0.68 15 11.36

12.52 30 27 30 50 1.67 0.82 19 11.74

25 30 25 30 43 1.43 0.58 13 11.06

21.88 24.6 23 30 47 1.57 0.72 16 11.45

28.12 24.6 24 30 49 1.63 0.78 18 11.64

1- 4- 4- 4- 1 t I t

4- 4- 4. 1 t 1 1-

I" 4- 4- 4- 1 t I 4-

1* 4- t 4- 1 t I 4-
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
January 31, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/31/02 Type of Radiation: Alpha

Survey Serial Number: KT-042 Survey Subunit: SS4

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 32 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 11

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1 OOcm 2) (dpml1 OOcm 2)

16.52 6 8 60 64 1.07 0.53 12.1 7.3

29 6 6 60 48 0.80 0.27 6.0 6.6

19.64 0.6 4 60 68 1.13 0.60 13.6 7.4

4- 4- I I * 4 +

*1- 4. 4. 4 4 4 4 4.
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Table B-1-3
Survey Data Summary by Intrument and Date

Instrument No. 168040
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-043 Survey Subunit: SSI

Instrument Serial M: 168040 Calibration Due Date: 1115/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 55 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 14

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpm/1OOcm 2)

18.24 12.00 13 60 81 1.35 0.43 9.8 8.6

15.12 17.40 17 60 66 1.10 0.18 4.2 8.1

I

I _ I 1 1 1 1. -
4 4 4 4 4 1- 4 I

4 4 4 4 4 4 4

-4 4 4 4 4 + 4 4
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument-No. 168040
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-044 Survey Subunit: SS4

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #- 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.14

BKG Counts: 37 BKG Count Time (min): 60

Active- Area of Detector Prohe (cm2 l: 126 MDC dnmI100cm2 : 12

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcrn2 ) (dpm/l1 OOcm 2)

16.52 16.80 18 60 39 0.65 0.03 0.8 6.5

25.88 33.00 35 60 46 0.77 0.15 3.4 6.7
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8



Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-046 Survey Subunit: SS 6

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.14

BKG Counts: 46 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/ OOcm 2): 13

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpml1 OOcm 2)

2.50 1.15 3 60 48 0.80 0.03 0.8 7.2

t r

t t .� -t .�

I t -t -t r -r t

4 4 4 4 4 I

I I I I I I I I

_ _ _ _ _ _X_ _ _ _ _ _ 1 1 _ _ _ _
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Table B-1-3
Survey Data Summary by Instrument and Date

Instrument No. 168040
February 1, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 2/1/02 Type of Radiation: Alpha

Survey Serial Number: KT-047 Survey Subunit: N/A

Instrument Serial #: 168040 Calibration Due Date: 1/15/03

Detector Serial #: 159005 Calibration Due Date: 1/15/03

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.14

BKG Counts: 76 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 ): 126 MDC (dpm/l1Ocm2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpml1 OOcm 2)

Concrete BKG 60 90 1.50 0.23 5.3 9.5

Concrete BKG 60 85 1.42 0.15 3.4 9.4

Concrete BKG 60 96 1.60 0.33 7.6 9.7

_ I _ _ I. _ I __ I. _ I __ I _ I _I _
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043



Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 4, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/4/02 Type of Radiation: Alpha

Survey Serial Number: KT-001 Survey Subunit: SS4

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial t: 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.119

BKG Counts: 61 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm 2): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contaminabon Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml OOcm 2) (dpm/100crn2)

7.16 22.2 22 60 97 1.62 0.60 16.0 11.0

10.28 27.6 29 60 108 1.80 0.78 20.9 11.3

4 4 4 4 4 4 1

4 4 4 4 4 4 1

4 4 4 4 4 4 4 1-

I I 4 4 4 4 4

I 4 4 4 4 4 4 +

I I 
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-002/003 Survey Subunit: SS4

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial #: 126799 Calibration Due Date: 12/29/02

E. (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.119

BKG Counts: 55 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 Ocm2): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contaminaion Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 00CM2) (dp2100cm2)

19.64 22.2 24 60 102 1.70 0.78 20.9 10.9

.4 4 4 .4 4 + 4 4

4 4 4 + 4 4

I4 .4 4 4 4 4 - 4 4

4 4 4 .4 4-4 4 4

I

.4 .4.~~~~~~~4 .4 T~~~~ I

III 1 1 - I1

I I I _ _ _ _ _ _ _ 1 _ _ _ _ . _ _ _ _ I_ _ _ _
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-004 Survey Subunit: SS1

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial #: 126799 Calibration Due Date: - 12/29/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.119

BKG Counts: 47 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/l1OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1 OOcm 2) (dpml1OOcm 2)

12 1.2 2 60 47 0.78 0.00 0.0 8.4

30.72 1.2 4 60 46 0.77 -0.02 -0.4 8.4
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 6, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/6/02 Type of Radiation: Alpha

Survey Serial Number: KT-006 Survey Subunit: SS3

Instrument Serial #: 168043 Calibration Due Date: 12129/02

Detector Serial #: 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.119

BKG Counts: 51 BKG Count Time (min): 60

IActive Area of Detector Probe (cm2): 126 MDC (dpm/ OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2) (dpm/1 OOcm 2)

9.4 3 2 60 89 1.48 0.63 16.9 10.3

w:\5427k\rpt\DecomAddendum\B-1-4.xis

4



Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 8, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/8/02 Type of Radiation: Alpha

Survey Serial Number: KT-013 Survey Subunit: SS5

Instrument Serial : 168043 Calibration Due Date: 12/29102

Detector Serial #: 126799 Calibration Due Date: - 12/29/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.119

BKG Counts: 51 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm2 ) (dpm/1 OOcm 2)

22.64 7.4 10 60 91 1.52 0.67 17.8 10.4

32 3 6 60 80 1.33 0.48 12.9 10.0
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 9, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/9/02 Type of Radiation: Alpha

Survey Serial Number: KT-017 Survey Subunit: SS13

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial #: 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.119

BKG Counts: 51 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm2) (dpm/100cm2)

13.36 6.6 8 60 90 1.50 0.65 17.3 10.3

+ .t .t -I- -t 4

4 + + 4 4 4- 4 *

4 + + 4 4 4 4 4

+ 4- + 4 + 4 4 4

4 4- 4- 4 + 4 4 4

4 4- 4. 4 + 4- 4 4

4 4- + 4- + + 4 4

4 4- 4- 4 -4- 4- 4 4
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 15, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/15/02 Type of Radiation: Alpha

Survey Serial Number: KT-025 Survey Subunit: SS8

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial #M 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.119

BKG Counts: 76 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 : 126 MDC (dDmlOOcm2 : 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpml1 OOcm 2) (dpm/1 OOcm 2)

12.36 5.6 3 60 77 1.28 0.02 0.4 10.8

3 11 5 60 83 1.38 0.12 3.1 11.0

15.84 11 7 60 74 1.23 -0.03 -0.9 10.7

6.12 16.4 9 60 82 1.37 0.10 2.7 11.0
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 16, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/16/02 Type of Radiation: Alpha

Survey Serial Number: KT-027/029 Survey Subunit: N/A

Instrument Serial #: 168043 Calibration Due Date: 12129/02

Detector Serial #: 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.119

BKG Counts: 37 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm 2): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm2) (dpm/1OOcm2)

Tile #5-1 BKG 30 29 0.97 0.35 9.3 10.8

Tile #5-2 BKG 30 36 1.20 0.58 15.6 11.7

Tile #5-3 BKG 30 20 0.67 0.05 1.3 9.4

Tile #5-4 BKG 30 27 0.90 0.28 7.6 10.5

Tile #5-5 BKG 30 21 0.70 0.08 2.2 9.6

Carpet#5-1 BKG 30 21 0.70 0.08 2.2 9.6

Carpet#5-2 BKG 30 19 0.63 0.02 0.4 9.3

Carpet#5-3 BKG 30 12 0.40 -0.22 -5.8 8.0

Carpet#5-4 BKG 30 18 0.60 -0.02 -0.4 9.1

Carpet#5-5 BKG 30 14 0.47 -0.15 -4.0 8.4

I1 .L J. 1. I 4~ 4

I .

I- -4- 4. 4 4- 4-

4 .4 I i i

.4 4- 4- 1 t I

I I 4 + 4- i 

I 4 4 + +i + 

1 .1 .1 .L I ___________ __________~~~~~~~~~~~~
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Table B-1-4
Survey Data Summary by Instrument and Date

Instrument No. 168043
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/17/02 Type of Radiation: Alpha

Survey Serial Number: KT-031/032 Survey Subunit: N/A

Instrument Serial #: 168043 Calibration Due Date: 12/29/02

Detector Serial #: - 126799 Calibration Due Date: 12/29/02

Es (Surface Efficiency): 0.25 E; (Instrument Efficiency): 0.119

BKG Counts: 44 BKG Count Time (min): 60

Active Area of Detector Probe (cm2 ): 126 MDC (dpm/1 OOcm2 ): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/IOOcm2 ) (dpml1OOcm 2)

Concrete#5-1 BKG 60 64 1.07 0.33 8.9 9.1

Concrete#5-2 B BKG 60 70 1.17 0.43 11.6 9.3

Concrete#5-3 BKG 60 34 0.57 -0.17 -4.4 7.7

Concrete#5-4 BKG 60 68 1.13 0.40 10.7 9.2

Concrete#5-5 BKG 60 56 0.93 0.20 5.3 8.7

4. i. I. I 1 1 1-

*I. 4. 4. 4. 4 4 I 4.

+ + 4- 4. 4 4 4- 4.

+ + 4- 4. 4 4 4. 4.

4. 4. 4. 4. 1 4 4- 4.

4. 4. 4. 4- 1 1 4- 4-
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047



Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-002 Survey Subunit: SS4

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.102

BKG Counts: 57 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/lOOcm 2): 20

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dprnl OOcm 2) (dpm/100cm 2)

29 27.6 26 60 96 1.60 0.65 20.2 12.6

22.76 27.6 27 60 66 1.10 0.15 4.7 11.3

22.76 6 7 60 73 1.22 0.27 8.3 11.6

I _ _ _ _ _ _ _ _ _ _I__ J _ _ _ _ _ _ _ _ _I__ _ _ _ _ _ _ I _ _I__ _ _ _ _ _ _ _ _ I__ I _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _I _ _ _ _ _
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-005 Survey Subunit: SS2

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.102

BKG Counts: 34 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/l1Ocm2): 16

Grid Coordinates S Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm1 OOcm 2) (dpm/1 OOcm 2)

10.88 2.6 2 60 68 1.13 0.57 17.6 10.3

+ + 4- 1- 4 4 j-

+ 4- 4- 4- 4 4 4- -4

4- 4- 4- 4- 4 4 - 4- .4

4- 4- 4- 4- 4 4 4- -4

4- 4- 4- 4- 4 4 4- .4~~~~

I. .

4- 4- 4- 4- 4 4 4- 4~~~~

-5- 4- 4- 4- 4 4 4-

.4 4- 4- 4- 4 4 +

4- 4- 4- 4- 4 4 4- 4

4- 4- 4- 4- 4 4 4- 4

4- 4- 4- 4- 4 4 4- 4

I- 4- 4- 4- 4 4 -4 4

-4 4- 4- 4- 4- 4 4 4

I4 4- -4 4- 4- 4 4 4
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 5, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/5/02 Type of Radiation: Alpha

Survey Serial Number: KT-004 Survey Subunit: SS1

Instrument Serial #: 168047 |Calibration Due Date: 12/27102

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E (Instrument Efficiency): 0.102

BKG Counts: 20 BKG Count Time (min): 60

Active Area of Detector Probe (cm 2 ): 126 MDC (nm/100cm 2 ): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100crr2 ) (dpml OOcm 2)

21.36 17.4 16 30 23 0.77 0.43 13.5 10.8

27.6 17.4 15 30 30 1.00 0.67 20.7 12.0

30.72 1.2 5 30 20 0.67 0.33 10.4 10.2

21.36 6.6 7 60 48 0.80 0.47 14.5 8.4

w:\5427k\rpt\DecomAddendum\B-1 -5.xls

3



Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 6, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa. Oklahoma

Date of Survey: 1/6/02 Type of Radiation: Alpha

Survey Serial Number: KT-006 Survey Subunit: SS3

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.102

BKG Counts: 36 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpmtVOOcm 2)

21.88 3 4 60 61 1.02 0.42 13.0 10.0

21.88 13.8 13 60 62 1.03 0.43 13.5 10.1

I I I 4 i i i t

4- I i 4 v i i 

I I 4 - .

I. 4. i 4- 4 i 4

I. I- 4I 4. 4 
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 7, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/7/02 Type of Radiation: Alpha

Survey Serial Number: KT-012 Survey Subunit: SS5

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.102

BKG Counts: 31 BKG Count Time (min): 60

Arftie Arn nf nantfrtnr Prnh (r-m2 i. 126 MDC (dnm/IOcm2): 15

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL

Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty
East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/l1OOcm2) (dpm/l1 OOcm 2)

32 12.8 19 60 72 1.20 0.68 21.3 10.3

32 2 9 60 55 0.92 0.40 12.4 9.4

38.24 2 7 60 55 0.92 0.40 12.4 9.4
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 9, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/9/02 Type of Radiation: Alpha

Survey Serial Number: KT-019 Survey Subunit: SS10

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial M: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.102

BKG Counts: 30 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/100cm 2): 19

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm2) (dpm/l1 OOcm 2)

4.4 4.6 4 30 24 0.80 0.30 9.3 11.4

I I I I I I

I I I I 4 4 I I

I £ I 1 4 4 4 4-

I I II1444
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 10, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/10/02 Type of Radiation: Alpha

Survey Serial Number: KT-023 Survey Subunit: SS7

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.102

BKG Counts: 39 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1OOcm 2): 17

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/100cm2) (dpm/1OOcm 2)

15.12 11.6 7 60 33 0.55 -0.10 -3.1 8.6

12.17 17 8 60 55 0.92 0.27 8.3 9.9

=' _~~~~~~7

w\5427k\rpt\DecomAddendum\B-1 -5.xls

7



Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 16, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/16/02 Type of Radiation: Alpha

Survey Serial Number: KT-027/029 Survey Subunit: N/A

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 El (Instrument Efficiency): 0.102

BKG Counts: 36 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dpm/1 OOcm2): 16

Grd Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1OOcm 2) (dpm/l1OOcm 2)

Tile #1-1 BKG 60 64 1.07 0.47 14.5 10.2

Tile #1-2 BKG 60 25 0.42 -0.18 -5.7 7.9

Tile #1-3 BKG 60 25 0.42 -0.18 -5.7 7.9

Tile #1-4 BKG 60 29 0.48 -0.12 -3.6 8.2

Tile #1-5 BKG 60 30 0.50 -0.10 -3.1 8.3

Carpet #1-1 BKG 60 41 0.68 0.08 2.6 8.9

Carpet #1-2 BKG 60 31 0.50 -0.10 -3.1 8.3

+ + 4- 4- I I I t

+ 4- 4- 4- 4 4 1 1-
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4 4 4- 4- 4 I

4- + 4- 1- 1 I 1-

4- + + 4- 1 I 4- 4-

4 4 4 4- 4 I 4- 4

4 4 4 + 4 4 4- 4-

.1. a a -

w:\5427k\rpt\DecomAddendum\B-1-5.xls

8

I



Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/17102 Type of Radiation: Alpha

Survey Serial Number: KT-030 Survey Subunit: N/A

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date: 12/27/02

Es (Surface Efficiency): 0.25 E1 (Instrument Efficiency): 0.102

BKG Counts: 38 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dom/100cm 2 1: 16

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm2) (dpm/1OOcm2

Concrete#1-1 BKG 60 57 0.95 0.32 9.9 9.9

Concrete#1-2 BKG 60 46 0.77 0.13 4.1 9.3

Concrete#1-3 BKG 60 62 1.03 0.40 12.4 10.2

Concrete#1-4 BKG 60 42 0.70 0.07 2.1 9.1

Concrete#1-5 BKG 60 52 0.87 0.23 7.3 9.6

Wood #1-1 BKG 60 18 0.30 -0.33 -10.4 7.6

Wood #1-2 BKG 60 24 0.40 -0.23 -7.3 8.0

Wood #1-3 BKG 60 32 0.53 -0.10 -3.1 8.5

Wood #1-4 BKG 60 20 0.33 -0.30 -9.3 7.7

Wood #1-5 BKG 60 38 0.63 0.00 0.0 8.9
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Table B-1-5
Survey Data Summary by Instrument and Date

Instrument No. 168047
January 17, 2002

Extended Scoping Survey of Structures
Former Kaiser Aluminum Specialty Products Facility

Tulsa, Oklahoma

Date of Survey: 1/17/02 Type of Radiation: Alpha

Survey Serial Number: KT-031/032 Survey Subunit: N/A

Instrument Serial #: 168047 Calibration Due Date: 12/27/02

Detector Serial #: 126794 Calibration Due Date:- 12/27/02

Es (Surface Efficiency): 0.25 Ei (Instrument Efficiency): 0.102

BKG Counts: 25 BKG Count Time (min): 60

Active Area of Detector Probe (cm2): 126 MDC (dom/100cm2 ): 18

Grid Coordinates Survey Point Gross Count Net Count Total 95% CL
Survey Point Count Time Gross Counts Rate Rate Contamination Uncertainty

East (E) North (N) Number (min) (cts) (cpm) (cpm) (dpm/1 OOcm 2) (dpm/1 OOCM 2)

Carpet#1-3 BKG 30 15 0.50 0.08 2.6 9.4

Carpet#1-4 BKG 30 16 0.53 0.12 3.6 9.6

Carpet#1-5 BKG 30 13 0.43 0.02 0.5 8.9
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