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1.0 introduction

1.1  Background

‘The RF1 Workplan for QU {Ldd outllnes specifie needs for u radlologicn survey of the solld wisie
mingement units (SWMUs) at TA-49 to determine the focution of hot spots, A Yiolinlst L] FIDLER
detecior wus used o perform i nudlologlend survey of tie SWMUY al T'A«dY (o meet these needs, Hot spol

dett}:rlnlm‘lt:dmuon wis mads with u 10 pCY/g mulonciivity sereentny level suggested in the RFL Workplan for
0 :

‘The purposs of this rdlologleal survey wus to Identlly lot spot locution (or hot spot sampling In aduition
o phuse one sampling ¢iforts, Analyticnl sunphing costs drive the number of sumples liken for ahulysly
to be minimized while still nccurtely charcterizing the site, One way (o nchiluve this s by mndom
sunpling of geid polnts over an uren, The mdlological survey had tus added beneflt of ullowing the
sumple locatlons on the grid to be blused townrdy ureas of elevaled readings, This beneflt huy obvious cost
suvings Ln unalysis for speclfic applications,

1.2 Description of Study Area

Technical Aren<$9 occuples Frijoles Mesu ut the southern boundary of the Luborutory, TA«Y occuples
upproxlmately 1280 ncres: lts bounduries ars defined by TA15 1o the north (the edge of Water Canyon),
Bundetier National Monument o the west wid south (Stule Road 4), TA3 Lo the eust, wid

TAS <16 and «37 to the north aid west, Bngineering duta nre uvalinble from the period of peak

. experimental activity at TA-49 (1959-1961) (o the present,

TA-49 hus been used from the mid-19404 (o the present us n bulfer zone for firing sites in adjucent TAY -
15 and -39, A period of Intense experimental uctivity at TA-49 took place from lnts 1959 through mid.
1961, during which hydronuclear und relnted experiments deposited significunt umouts of plutonium,
urantum, fead, and beryllium In underground shufts, These nctlvities were responsible for alinost all of the
radicactive and hnzardous materials exlsting at TA-49 at the present time, Much smaller nmounts of
highly locallzed contamination, predominantly radlonuclides in the near surfoce st MDA AB und Areu
11, ulso are known (0 be present at TA-49,

Presently, small portions of the sits are used 13 « trulning area by the Luborutory's Huzardous Devices
Team (HDT), for siting of the Laborntory's Allernats Emergency Operntions Center (AEOC), for highe
pawer microwave expertmentution by Group AT-9, and for ground-resisiance experiments by Croup OS.
4, One of the Luborutory's meteorologica! stations ulso Is located ut TA-49 (referred to s the Bandeller
Metzorological Statlon). However, other than the use of small umounts of explosives by the HDT during
training exerclses, current TA-49 nctivitles [nvolve no use of significant quantities of hazardous or
rudioactive materinls,

The prepondenincs of TA<49 contnminants conslsts of burled rudlonuclides, lead und beryllium from
undergroend hydronuciear and related experiments conducted from 1959 to 1961, The experimental
ireas containdny almost all of these residues ure manuged ny MDA AB, Because the buried waste thers
includes aboot 40 kg of plutontum, 93 kg of ururium.235, 170 kg of wranium-238, L1 kg of beryllium,
und possibly more than 90,000 kg of lead, the TA-49 workplan emphusizes MDA AB, MDA AB Iy
composed of Areas 1,2,2A,2B,3,4 and L1, Other nrens considered In the mdlological survey Include
Areas S, 6, 12, 10 as woll s the open bumning landfill ares und the open trenches northwest of Area 6,

Becnuss the TA-49 experiments used limited quantities of SNM (specint nuclear materials) (plutonium
and urunlum-235), sophisticated lechniques were required to observe the nuclear reactions, The muxknum
fission energy relense in uny experiment was equivalent to only a few tenths of pound of HE und wus
(nsignificant compared to the energy released by detonution of conventional explosives In the
experimental assemblies, The experiments were curied out n underground shafts after preliminary
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experiments with conventionnl explosives determined the depuis and biekfilling methods required 1o
ensire tut contunbnnts were hot venled (o the surface, ’

The hydronuelear und related experbnents were conducied in Areas 1, 2, 2A, 2B, 3, and 4 In buekf)led
shufis that varled trom 31 to 142 1L depth, Between Jnuary 1960 and August 1961, 4) hydronuclenr
tnd relnted enlibration, equatlon of wtale, und cHtlealily experiments Involving SNM were conductad in
te experimental arens, OF these experiments, 37 Involved elthier pluionium or plutonium and umnjum.
235 SNM and 4 Involved only uranium»235 as the Meslle component To test conninment, other shafy
experiments hvolved lurger amounts of MR than were required (n the hydronuclear experiments, and
sumple recovery procedures ulso were conducied during this period, Some experiments incorporated very
smill imounts of mdlonetve tracery, and many experiments with and without SNM used uranjum»238

Al unisunl uspect of the hydronuelear experiments Ls thal the use of SNM requlred extremely close
uecounting ol the quantiies of uranium, plutonium, and beryllum, which are now the primary
contaminis ut TA<9 (ny well ny o large but imprecisely known quantity of lead), The quantities and
locntlons of theso contauminants nre therefors known with an unusunlly high degree of precision (Stoker
und Purtymun 1987, 0204), Bxplosives used In the hydronuclear experiments consisted largely of TNT,
RDX, HMX, und bastum nitrats, It i highly likely that the explosives, except for the bartum component,
were essentully completely converted to Innocuous products by the detonations, Based on the detalled
historieal Information available, It Lx evident that other chemicnls were used only [n very limiied quantities
ut TA49, primurily for radlochemistry and photographic purposes, and probably only in Areas 5 and 1}
to any slignficant extent,

Therefore, the substantinl contuminant Inventories nt TA=49 ars belleved to be conflned Lo the deep
underground shafts In Areas 1, 2, 2A, 2B, 3, und 4, Much Jower, but above-background, near-surface
contamination s kmown 1o be presant In and near Areas 2 and 11, but the potential for significant
contamination In other portions of TA-49 is considersd very low,

The physical properties of the tuff and sand backflll appear o have efMciently absorbed the explosive
energy releused in the hydronuclear experiments and to have confined most materials to within a
maxbmum radlus of 10 to 15 1t from the polnt of detonaton at the bottoms of the shafts, The lack of
nvallable water in the tff makes It very unlikaly thnt significant transport of contaminants has occurred
from the shalts In the three decudes since the experiments were terminated,

1.3 Mothod of Study

The FIDLER (Fleld [nstrument Detecting Low Energy Radlation) delector is o thin, large surface area Nal
(TL) crystal coupled to n photomultiplier tube, The FIDLER detector has a high detsction capability for
photons in the 11 to 100 keV range, characteristic of TRU, fission products, and uranjum, The Yiollnist
01 s n small, battery operated 256 channel multichanne] analyzer (MCA) with a preprogrammed
microprocessor, It has a llquid crystal display that can depict the MCA derived spectra graphically, The
Vlolinist 0T provides high voltage to the FIDLER's photomultiplier tube and nitial amplification,
The instrument set must be calibrated to the 11.21 keV and 60 keV photons from a ! Americtum source,
und thres calibeation constants must be loaded Into the Violinist [T memory 5o that the microprocessor
can convert count rates [n the two pholon regions to the area concentration of americium and plutonium,
A separate calibration can be made for ceslium and an extemal algorithm converts count rates in the
cesium photon region to area concentration. This separate calibration requires that cestum be counted
separately, plutonivm and americium can be counted simultaneously, Calibration and performance
records can be found in Appendlx 1,

A surface soll action fevel for total uranium of 35 pCl/g (approximately 50 ppm for natural uranium) has
been adopled a8 approprinte for unrestricted site use at numerous sites throughout the United States (NRC
1981, 0717), This soll level was developed from the Nuclear Regulalory Commission (NRC) Branch
Technical Position on uranjum mill tallings sites and similar nction levels for urnnium have been
dc‘vcl)oped by DOE for its Formerly Utilizad Sites Remedial Action Program (DOE 0723; DOE 1987
0728).



A surfuce soll uction level of nbout 17 pCl/g for the swn of wl "TRU constituenty wus proposed (but not
fnullzed) by BPA In 1977 for unrestricted (Le., regidentlnl) slie use (BPA 1977, 0661), Recently issued

guldance from BPA Lmplies a soll actlon tevel lor plutonium.239 of ubout 39 pCl/y (or 10°5 ifetlme risk
for resldentinl use (EPA 1991, 0658), Both of thess neton levels probably ire ovetly conservative for
foresusnble expostre scenarioy ut TA=49, Indeed, higher vnluey have been proposed or actually used in
TRU site cleanupy (Heuly 1977, 0654; Heuly et wl, 1979, 0727, EPA 1990, 0694), For exunple, for
cleanup of Enewetok Lslund, n 'TRU aetlon level of 35 pCl/g way used for it residentlal use scerio and
substantbily higher values were used for ngricultund and recreationsd use,

The proposed fleld investigation will evaluate the spatinl heterogenelty und nature of hot spots, A vidug of
10 pCl/g over the surveyed aren wus specified by the RF1 Workplan for the mdiouctivity screening level
for surfuce solls for wnericlum 241 und ceslum.137, ‘Ths vilue Ls below the inost conservatlve uetlon
fuvels that ure Likely to ba set for te TA-49 Operuble Unit, and ure well nbove buckground levels und
detection 1mits of the mdlologlel survey Instrurnentation, The value of 10 pCl/g ls below the detectlon
limit of the Viollnist (11 FIDLER detector for plutonium.238 suggesting thal uny vulue for plutonium
would be ubove the mdloactivity screening level, The detection limit for plutoniun«238 wus calculuted to
be 22 pCi/g, The rudicactivity screenlng level wis used uy a criterion for sampling hot spots and for
gulding other nspects of the feld nvestigation,

1.4 Approach

MDA AB includes Areas 1,2, 2A, 28,3, 4, and L1, Arens 5, 6, 10, and 12 were nlso constdered i thils
scops of work, Grids were surveyed covering (e ureay for e rudiologienl survey, Counts were taken i
the nodes of the gridy with the Violinist LU, the duta was then compared to buckground datn collected wl
TA<4Y (n an ares of no previous Laborutory netlvity, ‘The buckground data wis collected in at area souths
of Area 6, U ediologlew survey polnt exceeded Uires standard devintlons of the meun background, it
wi consldered for further investigation, ‘This further Investigation could lnvolve sdding udditional
survey focations to the grid and / of compuring the rudlologleal survey duta to previous studles, 1 a dus
polnt exceeded the rudloactive screening level, the locntlon wi considered ‘hot' aud |dentifled us i polnt
for soll sumpiing und luborutory nnalysls,

1.5 Pravious Studies

A part of DOE's musuigement of MDAY conlalning burled mdioactive wiste, un Intonalve study of
surfoce soils and vegetution nt MDA AB and savenu] other urens of TA49 wus conducted n 1987 (Soholl,
{990, 0698), This survey, referred 1o ud tha “A<41 | survey®, did show areas of vurface hudiologleal
contamlnation which nppenred (o be tghly locallzed and idghly discontinious, ‘The A<l survey did
nfert us to urens of potential concern and other arsay of Hitds or o concern,

In May of 1994, N1S-6 personne] Lsed Long Range Alpha Delctor (LRAD) lechnology to cluimeterize
he extent of alpha vontamination on the soll surfuce tn Area | and Area 11 (Memo "LRAD soll surface
monitoring results at TA-49%, NIS6.9410586JAB), ‘Tly survey dld show one wen of possible wpla
contumination in Area 11, The resulls of this survey did lndleate un aren of potential concer,

2.0 Resuits

2.1 Background Determination

Two Violinlst [t FIDLER systems wers used during this mdlologleal survey ut TA-<9 und natural
buckground resded to be determined for ench Instrument, An aren wi selected o the south of Aren 6, the
open burtiing landnill aren, ty representutive of nattiral background at'TA-4Y, Fifteen locutions were lud
sirveyed wid rciofoglent counts wers uken ut thess locatlons, The Instruments urs desiynated V+129
and V-1733, ten counts wers likan with each instriiment ot each location, ‘The varlunce between



instruments wus significant enough for them to be considered separniely, The mean background ind the
standard deviaton of e mean for each instrument wus determined.

It Is diffieult to compare uncond!tionully to this buckground due to the counting statistics of tha
Instruments and the potential for virlntion of the natuml background through natural processes and
possibly mansmode processes (full-out), Soll samples have been collecied for many years from locations
tround the Laborutory, the Laboratory's perimeler, and the reglon (P.R, FFresquez, “Radionuctides and
Rudlonctlvity In Solls within and around LANL: 1974,1994", LA-UR.95:3671), From this it Is evident
that muny fetors pluy o role in determining background, and those factors can fluctuate from area to aren
and from yeur to yewr, Curefully examining the mdiological survey data for n specific aren und any
storieal or nnnlytlenl information avalluble for that aren helps guide decision making for vilues at or
nenr three standard devinons of the avernge background. 1t s importani to remember that the potentinl
for ndded radlation not ultributable o background exits any tme you exceed tiree standard devinlions of
tho average background,

2.2 Radlocactivity Scroening Level Calculation

Results from radiologleal surveys using the Violnls 01 FIDLER system are (n units of uCl/m?,
Converslon to unlts of pCl/g requires sora knowledge or assumpions ubout e vertden! and taterl
distribution of the radlonuctide In the soll and the nitenuation properties of the soll. One approach to this
conversion 18 to consider the total volume of soll which contributes to the emiasions nieasured by the
dctectlor ut apecific energles, ‘This appronch requires the lnear nitenuntion coeffclent for soil al different
energles,

The linear attenunton coefficient, (4 at n specifc energy can be calculatad from the half value lnyer of the |
material af that energy, A half value layer, i 18 the thickness that reduces the Intensity by one half, For
monhoenargetic photons fron narrow beam condliions h can be estimated by:

hwin2/p'’

Soll measurement of the half vidue layers and caleulation of the Lnear nitenuation coeffcient ai spocific
encrgles [y not feusible, ‘Mierefore, asilmations must be mada for tha inear uttanvation coefMcients for
soll wnd soll density, Linear uitenuation coefficlents are calculaied for muny matesials In The Radiologieal
Henlth Handbook, To estimats soll, the nttsnuntion coelficlanis for bons are used. Bone nnd soll have
npproxiimate densities, and 5o soll denslly will be axsumed (0 be uniform and squal 1o bone density,

‘The next step 18 10 caleulnts the depth of tha soll that Lnpacts the detsctor, Thres calculntions were made,
the depth that would aitenunts at laast (Afty, ninety und hinety nine percent of he gummas and x»rays nt
cuch speclfic energy, ‘The thickness is glven by the equatons:

xm|n050/0i/p) @ 50%

xuin010/0/p) @ 90%

xwin001/G/p) @ 9%
where!

(W / p) m Lineur nitenuntion coetfclent / density
(1 / p)  mans nitenuntion coelticlent

These caleulations were mada lo determine un nctive dept) that wis both reasonable and conservative,
All of the activity will be assumed to resids n the calculaiad depih of soll, Americlums241 was used as
n example, at (it percent atanuntion, e soll dept wis ealculated 10 be 27 centimelers, Al ninery
hihe pereent uttenuntion, the soll depth wns calculated 10 be 16,8 centimeters, The ninety percent
ittenuntlon ealeulntion 1s about middle of the road, That cadeulation results in a soll depth of 8.4 cm.
Wit thesa caleulatons lusiente L bt 50 % of the netlvity residas in the top 2,7 ¢m of sol), 90 % of the
netvity resldes tn tis top 8.4 cm of soll and 99 % of the nctviry resides in the top 16,8 cm of solk
Asswning that all of the netvity resides In 2,7 em of soll s not reasonable, Assuming that all of the
actvity resides In 16,8 ¢m would not ba conservative, The depth of e oll at 90 % autenuntion is o



reasonble und conservutlve depth to ussume the total volume of actlvity, Once thix tiickness iy known
for vach speclilc energy und the wren being u squnre meter, soll volume can be caleuluted, Using the
estimuted density, soll welght cun be caleuluted, Knowlng the soil welght tuut ls considered by the
detector In o square meter und the sereenlng level of 10 pCl/y the sereenlng Tevel can be enleulated In
HCVm?, This vilue, culculnted ut ench sotopes specific energy, will be the screening level 10 determing

hot spots and subsequent hot spot sumpling,

Table One: Radloactivity Screening Lavel*

23

2341

Three Standurd Devintions of Screening Level
lsatope Background (1Clmd) (UClUm?) iz
V.129 Y.133
Plutoidum 0,00 0.00 0.136%*
Cesium 1,18 {30 4.5 It
Amerieium 0.1 0,71 1,344 7
* 10 pCl/g Rudlonctive Screening Level
*¢ Plutoniym LLD 03 uCl/m?, 22 pCl/g
AREA 5 CONTROL AREA
« SWMU 49006 (sump)
« SWMU 49-008(a) (surface contumination),

Histocy

Aren § served us the maln contro! nrea for the hydronuclear and related experiments conducted ut TA49

{rom 1959 to 1961, Many experimental support activities also were located (n this aren,

Severul permunent structures und ut least 18 euslly relocated truklers were used for a variety of functions in
Area 5 from late 1959 and mid 1961, Almost all of the surface structures were removed or destroyed
between 1961 und 1984,

Extenslve interviews have been conducted with personnel directly involved I Area S nctivities during the
1959 to 1961 period of muximum usage, These personne! included the TA-49 sits englneering supervisor,
experimental test director, radlochemists, and photogruphy staff, Examination of the Zla Englneering
Dlary, which recorded ths engineeritig work at TA-49 from 1959 1o 1961, ng well as other wrchival
records has provided additional detall on potentin! contaminants associnted with Area 8 nctivities, Current
descriptions of sclected structures, Including those known or suspected to have contained hazrdous or
radicactive materialy, are bused largely on this Informatlon,

During 1960 or {961, an B-ft-deep by 6-ft diameter hole in the Moor of structurs TA49-8 was used In
callbration activities, Encapsulated coball-60 and polomium-beryllium mdioactive sources probably wers
used for calibrntion work In this structure und In adjacent structure TA-49+17, These rudloactive sources
luter were removed from the glte, There Is no historicul or anecdota) reason to suspect thut contuminant
refense resulted from these sources,

Trudler Jo1 14 was used oy o mdlochemistry labormtory from 1959 1o 1961, According 1o Interviews with
numerous personnel involved with these operutions und examination of lnboratory notebooks, the
rudlochemical operations Involved sumple dissolution with o few llters or less of perchioric, hydrofluorie,
and hydrochloric nclds, In addition, low levels of mdlouctivity from zolld samples ns well uy o few lters or
less of orgunic solvents und extractanty were Involved, Wuste chemicals from these operations wers



collected In boitles for offssite dlsposal, The mdiochemlsiry lnborlory wns equipped with a sink ind it is
soncelvable that smadl quantitles of contwminants were dischurged through drain Unes 1o solls outside this
fucility, However, significant discharge of radiouctive wisies [n Area § Is very unlikely to have occured
because this would have complicated general Area § operntions, especially the very low level
radiochamical counting operations conducted In support of the hydronuclear experiments,

Lead shields were used in trilers J+11+4 and J»16-8 and perhaps In other Area § (ncllities, Lead bricks
wlso were stored on the north edge of Aren 5, A few lead bricks scattered around the surface of Area
were noted during a site visit during the swruner of 1991 (Gller 1992, 03-0003), Lead bricks and lead
sheet were used i TA=49 for shielding during the counting of low-level mdioactive samples, lsolated low
level soll contumination from weathering of metalllc lead s therefore o possibility,

The Zln Engineering dinry indlcates that in November 1959, two 24-In.-diameter by 40-[t-deep sump
holes were drilled in Area 8, Engineering druwings indicate that drinlines were to be run from the J-10-1
phototralier 1o n sump located under the scope mck, However, the exact number of sumps drilled and their
ultimate use ls unknown., The sumps possibly were used to dispose of small volumes of waste chemicals,
notably, spent photogriphic solutions,

Enginesring drawings indlcated thut the underground counting room (structure TA=49-67) was equipped
with s concrete sump for drainage collection. It Is unknown whether the sump ever collected contaminated
Liquids, However, the small size of the sump Indicates that the volume of collected liquids (if any) was
very small,

Actlvities In Area § after 1961 were very limited and probably did not involve significant quantities of
huzardous or radioactive materials, Almost ull Aren § structures were removed or destroyed between 1961
and 1984, primarily during routine equipment removal in 1964 and major cleanup cunpaigns in 1971 and
1984, Other combustible structures were destroyed by the Lo Mesa forest fire n June 1977, At present, the
only surface structures remaining in Area § are the DT-5A observation well enclosure (structure TA<49-
101) and the concrete pads of the former tnsformer stadon (TA=49-14) and the photographic tower,
Small amounts of metallic debris (Including some lead bricks) remain o the surfase in Area 5,

At least some of the debris collected during the 1984 cleanup of Area § is believed to have been disposed
of in o small exlsting pit or sump In Area 5 (dimensions less than 10 R by 10 £t by 10 ft) (Purrymun 1991,
03:0028), Available informntion, primarily from employee interviews, indicates that this small landfil}
designated os SWMU 49-005(b), was used solely 10 dispose of uncontaminated debris from the 1984
cieanup operntdons (Purtymun 1991, 03.0028; Weston 1991, 03-0015),

232 Radiological Survey

A forty foot grid was surveyed over Aren 5 and a ten foot grid was surveyoed over the small landfill as
illustted In Figure 1, Violinist [T measurements were taken at each node of the grid. No hot spots were
identified In Area 5 and none of the locations exceeded three standard deviations of the average
background. These results are conaisient with the site history and no further radiological survey was
required at Aren 8,
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2.4.1.1 Landfills: Open Burning Landfill Area

Exiensive site-employes Interviews and urchival searches Indicate that none of the landfills were used for
operutions other than the burial of uncontaminated debris, Wastes buried in the landfiils ure reported to
have been screened with fleld Instruments Lo ensure the nbsance of rdionuctides (Purtyinun and Stoker



1987, 0204} DOE 1987, 0264; ler 1992, 03:00351 Purtymun 03:0028), Although checks were mude only
for mdloactive contaumbiion, bused on lUslorieal (nformation, the dlsposal of significant amounis of
Inziudous imaterinly also Is unlikely, However, documentation {x limited on this polint and subsurinee
sumpling nl TA9 lundtills and renches apparently hay hot been performed,

The landfill in Area 6 (SWMU 49,004) wia used from lnle 1959 1o mid»196! for open pit buming of
combustible construction wistes und for burial of unconluminaled residuss genemted during hydronuclear
uhd relaled actvitdes n other arens of TA9 (Purtymun und Stoker 1987, 0204; DO 1987, 0264),
During the 1971 cleanup of TA9, the Aren 6 landiill was reopened for disposal of uncontuninated
muterials, prineipally from Aven 11,

‘The Ared 6 Iandfill was reopened during the general TA=9 surface cleunup In 1984, A trench reported 19
be upproxinuitely 30 £t wide by 100 1t long and 15 1 deep was created for burlal of uncontaminated debris
colleciad during the cleanup (LANL 1990,0145),

During the Ad1} survey of TA«49 [n 1987, part of the open bumingAandfil] urea surface was samplext,
Howaver, results for this wed ne not discussed Ih the As411 report (Soholl 1990, 0698), In Use survey,
aboul 60 soll and 10 vegetntion samples were collected on an approximately 25» by 25:t mesh grid
sovering an B0« by 27511 urea of s open burningAundilll area,

A fow of the Ad1] xamples from the open bumingAandfill area were found (o be above regional
buckground and Indieatsd highly locullzed, discontinuous distribution of contuninants, The individunl
tnalyts maximum concentrations and lolal mdionuclide concentratlons ol each sampling point are well
below the TRU action levels for unresiricied site use, Radionuclide concentrations in vegetation nt the
open burning/Aandfill area nlso wers found 1o be well below lovels of concem,

‘Thers ia no nppurent geographien) correlntion between elevated soll concentrations of dlfYerent
rdionuclides, However, locations of slighily elevated concenimtions appear (0 be concentrated loward the
centrnl portion of the sampled nrea,

In June 1991, n geophysicnl survey was carried out at he open buming/andflll irea to define the Lmits of
the landfil] (Ceophex 1991, 03:0031), Pour metal posts present at the time of the survey (and sull in
plics In May 1992) outling n rectangular nrea of approximately 35 by 200 fi, These stakes may have
defined the landill nrea used i the 1984 buriul operntions, Strong magnetic and electromagnetic
unomalles were observed for this aren, no doubt us n result of the considernble quantities of cuble and
other metallic debris known to ba buried In the landall,

Tho observed geophysical anomalles allow the landfill boundaries 1o be defined with a high degree of
corfldence, Jt i uppurent that the trench extonds northeast about 130 it eyond the staked area and nearly
10 the edge of the Water Canyon, Indlcating that the (otal landfill lateral dimensions nre approximately 35
by 330 ft. The extension appears to be In line with, and n continuation of, the orea defined by the metal
stakes, 'Tha northernmost datectable geophysical anomaly was about 50 it from Lthe canyon edge, The
geophysical survey, nd murvey stakes still remaining from the A411 study, niso Indicate that the A4l
sampling stations were not over the main body of the landfill,

Altempis 10 use groundspenetrating rdar 10 precisely define the depth (o the detocted metal were
unsuccesatul, but . minimum of 4 & of overfill was estimated,

24,12 Open Trenches

Aerlal photographs of TA-49 reveal four previously undocumentad open trenches that are located west of
the Area 6 open bumiyg/landfill area, Fleld Inspection In 1991 showed that thess trenches are about 10 f1.
wide by 4 to 6 ft deep und 50 to 100 £t long and probably wers dug with mechanlzed equipment. One
trench appears to have been backfllled partially and as lenst one other trench passes direculy through a
prehistorie ruin, Surface material Indlcative of burial of artificlnl debris was not evident at any of the
trenches, The amount of excavated soll appears to be commensurate with the open space In the trenches,



The open trenches ure especially evident In 1977 photogruphs, which were tken after the Lo Mesa fire
removed substantlul vegetation, but they nlso are apparent in the 1965 photogmphs, Beenuye the trenehes
uppenr In 1954 serinl photogrphy, they obviously predate the hydronuclear and relnted experiments (rom
1959 10 1961, Becnuse high-altitude photographs (rom 1935 do not show the trenches, (s evident dut
the trenches were created between 1935 and 1954, Aerind photographs of TA-49 for the perlod 1935 1o
1954 ure not availuble, and {t has not been possible to determine more precisely from other information
when the open trenches were created.

Eatensive nrehivid seurches and interviews with key siie employees hug reveduled no ypecific knowledge of
the open trenches before 1959, Some anecdolwl information suggests that the trenches may huve been
present as early a8 1943, and other anecdot! information suggests that the trenches were constricted in
the tate (940s, However, this information ts not completely consistent with other information discussed In
this subsection. It 18 noteworthy that untll 1959, this site was relatively remote from known Luboritory
operutions und disposal of debris at this site would have tnvolved an unusunlly high degree of effort,

The ruln intersected by one of the trenches nppurently hus been described briefly by a Laboratory
urcheologleu! survey und 1y designited us archeologicnl She Number LA 15866 (Steen 1982, 0659). This
document stutes thut the ruin was excavated in 1977 und shows u photogruph of a trench cut through the
ruln,

The 1982 urcheologleal report contains the stutement, “When TA<9 was ubandoned, it was plunned 1o
bury scrap trietud und other "gurbage® in the three lurge trenches, Bulldozers bluded out the trenches und
one of them way partly fllled with tragh when {t was determined not (o bury the scrup,” Thus, this report
tmplies that the trenches were created aound 1961 when the hydronuclear und related experiments ended,
The saurce of thls nformution cunsiot be verified, but ly guestionnble becnusa nerind photogrphs show the*
trenches existed at least 13 years bafors 1977, [t Ls likely thut the open trenches referred (o In this
archeological report have been confused with the known open burning/lundfill aren inmedlntely to the
east, which was created Just bofore 1961, us described in the archeologleal report,

The possibllity thut the trench was dug by Indlviduals seeking culturnl artifacts was considered, but thiy
seems unlikely becuuss other trenches ure not associuted with obvious culturnl resources ut TA9 nnd the
trench depths are unusually deep for such purposes. ‘The trenches concelvably ure relited to mine-cluim
speculntion uctivities befors the Atomic Eneryy Commission (AEC) iequired the property I e 1940y,
However, lnvestigation of avalinble reglonul mining records shows no reference to the TAY wrey before
ucqulsition by ARC (Blles 1992, 03-0038),

In sunumury, the purpose of these opert trenches is unknown, However, the possibillty tut they were
crented by the Laborutory for waste disposul or other purposes 1 highly unliksly but cannot be excluded
entegoricully,

24.1.3 Potential Soll Contamination in Area 6 Microwave Test Facility

A portion af Area 6 just north of the nccess road (o s maln experimental dren was doveloped us o genernl
support ares very early (n the TA<4Y hydronuclenr progrum (Blier 1992, 03-0035), Ares 6 Included
sloruge and office butldings and structures used by varpesters and electriclans, All of thass structures had
been removed by 1977, Anccdotal Information suggests u stight possiblllty that a small lead-custing shop
ulso wns operaied briefly nt Aren 6, A *boneynrd* upproximately 400 (12 In wren was tsed (o store lumber,
fenclng, und steel, Cables, pipes, and sund for backfllling sharts also were stored ut Ared 6,

Aret 6 operntions would huve been greatly complicuted by rdlouctive contumlnatlon, and thersfore, the
presence of mdlonctivematerials was very closely controlled (Bller 1992, 03.0035), Por exumple, ufter the
inltlnl TA4Y experiments, u directive wis Lssued Uit *sulvags mulerinl from shot holea will be murked ny
to the hole from which 1t came, and will be sorted In a separte wren withln Aren 6 for future use or
disposal [t Is therefors concatvauble that muterinly with tmee contamination wers stored I the wea
temporartly, but effective contumination controls no doubt wers In plics, 1L 1y known that low levels of
contaminntion Were tricked |nto sortie Area 6 structures during the unintended telense of mdlosctivity In



Aren 2 In 1960, However, [t s highly likely that this contamination was low level, very localized, and
quickly cleaned up, )

Other than those mentioned nbove, no other operations invalving materials of environmental concem are
known or suspected (o have been crried out in Area 6,

24,2 Radiological Survey

A forty foot grid was surveyed over the Microwave Test Facility in Area 6, Violinist [1I measurements
were taken at each node of the grid as Uustrated in Figure 3, No hot spols were Identified and none of the
locations exceeded three standard deviations of the nvernge background, These results are consistent with
the slte history and no further radiological survey was required at the Microwave Test Fucility in Area 6,
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A twenty five foot grid was suiveyed over the Open Buming Landfll) in Area 6 as Ilustated in Figure 4,
Violinist I3 mensurements were ken ut each hode of the grid, No hot spois were jdentified, however,
locatjons were Identifled at or above three stindird deviuons of tha avernge background for americlum
und cesium, Blghteen ndditional survey points were ndded nround those Jocations, a significant number of
them wern at or above three standand devinijons of tha average background for americlum and ceslum,
This data iggests possible surface contamination, however, based on the jevels soen, it s more lkely 10
ba due t) aturs! varjation of background, It 1 interesiing to nots that the areas excosding three siandard
devintions of background foe wnaricium and ceslum were west of the landfill and heavily vegetatad. . The
Adl] survey nlso showed the area west of he landfll) 1o be above the reglonal background at TA<9,
‘Thess results nre conalstent with the xiie history nnd the resulis of Uie A41) survey

?
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A Len foot grid was surveyed over the four trenches o the west of the Open Burning Landfill in Aren 6 oy
scen In Figure S, Violinist 01 meusurements were taken at each node of the grid, Rendings tnken at the
trenches wers consistently above or near thres standitrd deviations of uvernge background, None of the
locutions exceeded the rdioactivity screening lavel, The varlation In the duta from the trenches nppears
to ba due to the counting statistics of the Instruments, However, the consistent naturs of the results could
Indlcato n region of incrensed background activity possibly due to the excavation of soll, Based on the
history of the site and the nature of the results, it wns determined that the rudlation was not witributable lo
surface contumination and no further rdiologlcal survey was required at the trenches,
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25 AREA 10 UNDERGROUND EXPERIMENTAL CHAMBER
» SWMUH 49-002 (et landni))

2.51 History

At Arett 10, two vertical shafs were drilled, each about 64 ft deep and 7 & (n diameter, These were
connected at the bottom by a gallery 4 N wide, 12 ft Jong, and 7 i high, One shaft (e elevaior shaft that
wiws used (0 transport personnel and equipment) presently Is covared by a heavy but removible concrele
cover und the shuft probubly s open at lenst purt way (o the bottom, The second shaft (the callbration
shaft) was used Lo position a portable pulse neutron sourse aver callbration samples placed at the botiom
of the shuft and probably has been backllled with local soll and crushed tuff (Bller 1992, 0035), A
hydraulle platform was located at the bottom of the calibrtion chamber and a hydrmulie line led 1o an oil
reservolr at the surface, The underground hydraulic system Is probably stll In place but the surface
components luve been removed,

A 14-N-dlameter by 10-high callbration room was constructed at the bottom of the calibrasion shaft.
This room was lined with 8 In, of relnforced concrete faced with Loin, stsel plats, No surface structures
remaln at the culibration chamber area other than several large concrete mdiation shields (used during
operation of the pulse neutron source) and Lhe concrele and stael pads around the (ops of the shafts,

The calibration chamber unit was used primarly during the hydronuclear and related experiments in 1960
and 1961, Subsequent uss was minor, was unconnected with the hydronuclear experiments, and
apparently did not involve radioactive or hnzardous matesials, with the possible exception of small
radioactive sources for rdiochemical counting, These sources are beu«:ved 10 have been removed at the
conclusion of the experiments,

Dudng the 1984 cleanup a small pit, now designated s landfill SWMU 49.005(n), was created north of
the road that runs eastward from Area 10, Available information, primarily from employee interviews,
Indleates that this small landflll was used solely o dispose of uncontaminated debris from the 1984
cleantsp operations (Purtymun 1991, 03-0028; Weston 1991, 03.0015).

2.5.2 Radlological Survey
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The rudlologlenl survey In Aren 10 was performed on o lwenty flve foot grid ns Ulustrted 1 Plgure 6, :
Two locutiony were at or above Lhres standard devintion of avernge the backgroind, Further investiyation

of Area 10 revealed no history of surface contamination wid the deviation from Backyround was corisistent

with other ureay at TA<49, Nons of the locatlons exceeded Uia rudloactivity screenlty laval und no furtlier
Investigntion was conducted (or this survey, ‘The sntall lndfilf wrea wis perfornied on a ter foot gHd ns

(Hustrated In Figure 7, Tha tesults of tis survey did not Indleats 1y surfuce cottamlnution, Note of the

survey locations exceeded three standard deviations of the avernge background or the mdlouctivity

screening lovel, ‘This ts conststent with the historien! site information und to further Investigntion of the

smull landfil] area was conducted for this survey,

2.6 Area 11« Radlochemlstry and Small-scale Stot Araa
« SWMUK 49.003 (rdiochemistry lanchfield)

- SWMUH 49-008(c)  (soll contaminntion)

26,1 HL‘J(W

Significant Laborutory use of Aren || wus limited to nctivities related (0 the hydronuclear program
TA-49 from 1959 to 1961 (Purtyman und Sloker 1947, 0204), Aren |1 netivitles during that pertod
conslsted exclusively of limited mdlocliemistry operntions and xmallsscale contalnment experiments
Involving HE detonations in shullow shafts,

Ares || wis used frst for sntull-scale contalnment experiments nvolving approximataly thirteen 10:(n,
dlameter by 12. ft-deep vertical holes that were cased in steal, Explosive charyes were set off ot the
bottoms of the holes, usually after backfilling the holes with sand to contaln Lhe explosive forve, I some
of the shots, Irnndinted uranium238 tracer was used, Accordlng to Libornory records, u maximurm of
10.5 g of uranium wus used ot this purpose und the irmdinted sanples are estimaiad to have contained
Initiatly only microcurie levels of neptunium«239, Neptunium«239 hns n haltlifs of only 2.3 days nd thu
has decayed completely to negligible levels of plutonium«239 (Mirior 1991, 03-0034), Soms of Uie shot
holes ulso may have contained small quantities of lead, Some holes probably were backllied partlally with



concrete ut the conclusion of the experiments, Two cupped holes with 10:(n, casing extending above
ground ire visible at the present me In this aren ’

Rudlochemisay operations were performed [n Area 11 [n structure TA»4915, This bullding contalned
hoods nud sinks for performing radiochemical operntions, Eventually, u dmin line wna insialied to connect
the rudiochemlstry bullding (o o leachfleld locuted n few feet to the east. One site employee recalled that
the drninllne extended trom the southwest portion of the bullding, Smaull quantities of tquidy may have
bean discharged (o the soll beneath the bullding before the dralnline wus cotnected (o the Jeachfield, The
subsutfnce lenchileld und nasociuted plpos remaln in place and now consttute SWMU 46-003, The
upproximate Jocaton of the leachiield now lx marked by signa labeled "TA49+13 Drain Field", Other
slructures i this aren wens suppornt facilities that did not avolve hazardous or radjoactve materinls,

The structutes wers located on i Jevel, elevaied constructon pad created by backfllling the naturn) aren
with elean, crushad tuff (2ler 1992, 03:0033), Inspection of labortory notebooks and (nierviews of
radlocherm sty and henlth physiclsts who worked nl Area )] Indicate Uit rmdiochemical wasies were
Hidted {5 quaniity and wers mostly coliecied in containers for disposal it a Labormiory waste disposn)
facllity, ‘'otnd rdionctivity involved In Area 11 mdlochemistry operntions la extimaied 10 have comprised
Jexs than 10 miCl of TRU und much Jower levels of fission producls (Bur 1991, 03-0001),

The radiochiemistry oparations conalsied of Injtial neld dissolutlon (by nlirie, hydrochleric, hydrofluoric,
sulfurie, nnd perchioric nclds) of solid resldues recovered from experiments conducted In Areas 2, 2A, 2B,
und 4, Quuntities of nclds were limited 1o u faw Lena of Liers or lexs per dissolution. Solvent extraction
with only severnl iers or less of methyllsobuiy! ketone, arunonium hydroxide, and sodium hydroxide,
Smadl quantities of ¥shydroxyquinoline wso wero used for chemical sepamuon, Arca 11 mdiochemical
wisies uso conslsted of Jow laveln of plutonium, mmerielum, uranium, cosiums137, and posaibly minor
amounis of other wipln, betn, and gunma emditers, Beryllium and lead were present in very limiled
HMoUnLs,

Mont Aren }1 wisls solutions wers drained Lnto conlnlners thal were taken (0 a Laboratory wasts dlsposal
¥lt, Howaves, it 18 Hkaly tiat emall quantities of very low level mdionuclida solutions were discharged to
the s6ll outslda Us radlochemisiry laborntory, Waste mdlochemical solutions sometimes were placed In
tmte: lrol:‘1 h;glﬂm Blorsge 1 o stoel box, The box was removed from TA9 during or before cleanup of

e preciss location nnd details of the underground dlstribution system of the leachfeld are unknown but
can be estbnnted, ‘The estimats {3 based partially on interviews of Lha consiruction engineer who natalied
the feld, The engineer stated that the underground distribution sysiem most Likely was construcied of
tetra cottn pipe lald In o gravel mateix (2lee 1992, 03:0035), Additional information was obtalned om
Labotatory documents, ncluding a 1971 report which deacribes the fleld as a "seitling area 20-25 1 east
of 49:1 8" (Itller 1992, 03.0002), Hormer site mdlochemists have estimated Lhat less than 50 gal of
organics nnd leas that yaveral hundred gal of water could have been discharged inio the leachfleld during
the entlr period of opertion (Penneman 1991, 03-0012),

In 1970 und 1971, Area L1 radiochemistry structures were dacontaminaied, demolished, and removed
(Btier 1992, 03:0002), Contaminated equipment, debris, and chemieals were packnged and sent 1o TA» 34
for dlxposal, All equipment and bullding debris found 10 be free of conamination by fleld Insiruments

\ked it the tine wers (nken to the opan bumlng/andfill ares Ln Area 6, Approximately 2160 13 of
malerial want to this disposal area, which wna then coversd with about 3 ft of Lopsoll,

During removal of the Arsa 11 rdiochemistry bullding in 1971, typleal maximum alpha contamination
Jovels ranged trom 10,000 cpm (vinks) to more than 100,000 cpm (hood ducts und blowers), but roofs and
other sxieror surfaces were found Lo be essentlally frea of detecinble contamination (Bller 1992, 03-0002).

Duting tie operations trom 1959 1o 1061, and during tha 1971 cleanup, extensive and frequent field
mondtoring for gross mipha, beta, and gumma radloactivity was conducted. Avallable information indieaies
tiat Jovels of contamination of concem at that me were hot delecied excapt for the Area 11 structures ns



described ubove, Addltlona! information on the Area L clennup {1971, ineluding structures
contumination levels and demolition photogruphs nre uvadlable in o detadled report (Bller 1992, 03.0002),

During u reconnulssance tnvestigation In 1987, alpha contamination was detected in pipes leading to the
lenchileld (DOE 1987, 0264), Soil sumples were tuken from the lenchtield during o DOB environmenial
survey in 1988, In which the leachfleld wus Identified a8 o prototyplenl Luboratory environmental problem
(DOE 1989, 0450). The solly were found to contiln ubove buckground levels of uranlum, plutonium,
umericium, und wpha radloactvity but ttle detad! was 1y contuined In the survey report,

Contminuition of Area 11 soils potentiatly has occurred from nlrborne transport of low levels of
rudlonucldes from Areas | through 4, However, because of the isolated and limited nuture of such

potentinl releases, contaminution levels at Aren 11 resulting from this mechunism ars expected to be
undetectable,

Currently Area |1 (g within the locked exclusion fence that surrounds Areus 1, 2, 2A, 2B, and 4 of MDA
AB. Access ulso Is controtled by the locked giie ut Stute Road 4, which Lints Ingress/egress to and from
TA49,

The extent of surface and subsurface contumination In the radlochemlical leachfield hay not been
determined preclsely, but based on the histordcal Information summarized ubave, contaminant inventories
tre expecled to be localized and lmited In quantty. Only Umited surface soll sampling has been
conducted at Area 11, and no subsurface sampling hus been carrled out.

The most Lntensive study of Area t| contamlnation was carried out in 1987 as part of the Ad 11 survey,
During this survey, soll and vegetation samples were collected in the genernd nrea formerly occupled by
the rdiochemistry bullding (Soholt 1990, 0698),

Apparently because of errors i the Laboralory's survey dulabuse, an adjustment of severn! hundred feet
was necessary (o muake the ploty In the Ad11 survey agree with fleld notebooks und Ad 11 survey stakes
reiaining in Area 11, [t appears that the Ad 11 survey sumpled only ths construction pud and the
westemnmost edge of the presumed leachfield area, Radlonuclide levels were near background for most
sampling locations, but activities of total uranturm, plutonium+238, plutonium-239/240, und nmericium.
241 were ubove background for o few sumples,

The most elevated radioactivity by fnr was nssocjated with n sample location near the east edge of the
former radiochemistry bullding, possibly where the sink dmin was jocated. Contumination levels at this
sumpling point were 121 pCl/g (plutonium.239/240), 22 pCl/g (umericium), und 2.4 pCl/g (plutonium.
238), The highly discontinuous distribution of radicactive contumninants [n Aren 11 as has typleally been
observed w other TA-49 SWMUs, The totad adlonuclide {evel nvernged over the sumpling stutlons I
ubout 0.6 pCl/g (when the elevated station s excluded), well below the TRU nction levels,

During the Ad1{ survey, levels of mdionuclides were detarmined for 20 vegetation sumples collected from
Area |1 and found (o be unexceptional, Stntistical comparisons of mean activities In solls and vegetatlon
suggested poor correlation between the two medla (Soholt 1990, 0698).

[n May 1991, a geophysical survey of Area 11 wis performed using magnetometry, lectromagnetic, and
ground-penetrating rudsr techniques (Geophex 1991, 03-0031), In the Likely location of the lenchfleld,
the survey results suggested naar-surfoca piping und electricully conductive arens possibly relnted to
subsurfuce chemicul contamination or elevuted molsture levels, The survey wso conflrmed the locution of
some burled metal In o smull-scale shot aren, Other portions of the wrea surveyed appeared (o be entlrely
(rus of urdfncts,

In May, 1994, N1S-6 personnel used LRAD technology to charngieriza the extent of ulpha conbwmlnution
on the soll surface In Area 11, Thls survey found twice background levels of alpha in the south eust
comer of Area 11, corresporniding (o survey location 49.80485, In previous investigntions using LRAD w
other lub sites, only areas witly known surface contunlnation tustrated such high rendings,



2,6.2 Radiologieal Survey .

The radiologleal survey was performed on u 25 foot grid over e leach field as seen In Figure 8 and at the
sumple Jocations at the former siorage container Jocation and Uie small scale shot holes, Viollnist 111
mensurements did not indleate uny hot spots, Survey location 49.-8040 was just above three standard
devlations of the avernge background, This location corresponds geographically to the east edge of the
former rdlochemlstry bullding, possibly whens the sink drmin was Jocnted. This was the approsimate
location of most elevated radloactivity found in the A4 11 survey, Desplte the results of the LRAD survey,
locatlon 49-8045 was within three standard deviatons of the average background. No further
investigation of Area L1 wns conducted for this survey,

Floure 8 AREA ELEVEN
4v.aq21 49,0022
1,76508 . 2 e _toon MGLL
®
40.8030 ,
y e “’o“* 49 voay 49+802)
[ ]
40,8031 )
g 1,75506 - T g e
» .
40.0040 .
* Penr Bate 493037 0.00
]
408041
176608 | L L Y Y e
1.62500 1,62508 1,62508
Easting

2.7 Area 12 Bottle House Arsa
SWMU #49:008 (d) (sl contamination and beckfilled shaft)

2,7.1 History

The maln historlc activities in Area 12 wers confinement experiments in 1960 and 196) that were relaled
to the TA=9 hydronuclear program, These experiments consisied of HE detonations in sealed metal
“bottlea” (up to S+0t in dinmaeter by 16-ft in length) placed in n 10-fi-dlameter by 30-ft-deep shaft. The
shaft wos serounded by the Bottle House, which s one of only two surface structures remaining [n Area
12, There were emall temporary structures (o support the confinement experiments in Area 12, In some
early nerial and groundslavel photographs,

Approximately 26 confinement experiments involving HE detonations were carried out in the Area |2
stuift, Several experiments involved a few kilogruns of uraniums238, Six experiments involved a few
microcuries of irmdinted uranium tracer (typically 3,5 g of uranium»238, and In one case, 10,6 g of
urnnium«235), Up to 7 tons of road sult were used s an energy absorbent for each of the major
experiments, In ench experiment, afler the HE wns detonaied, the contalnment vessel was unsealed and
the ralt was removed, sometimes with the help of jackhaminers, According to severnl sits employees, the
salt was disposed of ot the TA-54 wasts dlsposul site, Following the fInal experiment, the contalnment
bottle nlso wna disposad of, probubly at TA»54,



During the contulnment sxperiients, the aren was inoidtored routbiely for the release of mdlatlon Bot
eawnple, Deld notes indleate that after sevend eaperiments in May 1961, low levels of gross ulpha
contunitution wers noted on the interor surfuces of the melnl tinee wnd the comprissed sull, However,
therd {4 no indication from uny records or interviews Gt contwminntion wis relensed o the slte
¢ivirotunent from tie confinement experiinetils or from any other Aren 12 netivities,

After the contulrnent expertinents wese concluded It 1961, Aren 12 structures were used to support
operations at the Cuble Pull Test Fucillty, which wis constricted In the early 19609 Just ucroyy the teeesy
roud rom the Bottle House, The Botte House shaft was buckOled with crushed tuff und u hydmulle
system, including o Fuld reservolr, compressor, und hydmulle Uney, wis Istulled In the butlding (Eller
1992, 0035): A blrled hydraullis ine, which probubly is still present, cottnected the Bottle House to the
Cuble Pull Test Baelilty, The site construction englieer resporsible for Aren 12 tecully thut no spllls of
any type occurred ind estimaled tu the told capacily of hydraulic fuld was less tun 10 gal (Eller 1992,
0035), Fleld tnspections (n 1987 und 1991 noled that oll probably wi still prasent In the Bottle House
equipment und some teaknge onlo the Bottle House fNlood was hoted (Bller 1992, 03.0003; Weston 1989,

03-03‘15). During these lnspections, u sign indleutlng that the hydrmulle equipment 18 [tee of PCBY wi
note

{nspection of the Cuble Pull Test Pacility In September (991 dld not reveul obvious spill areus, but tie
seriously deterornting condltion of the structure was noted: A 10 (t-dlnmeter depression tuyt contalned un
unmarked, empty 3oguldrim and u emall uren of discolored soll alvo wis notleed, Historiea! Infornutlon

indlcutes that this urea was used only as o stnglng nrea for activitles In Aren 2 and Aren 12 (Bllse (992,
03.0015) .

(n 1987 ns part of te A< 1| survey of MDA AB, 12 soll samples and 11 vegetullon samples wers
collected around the Bottle House uren and analyzed for tudlonuclides (Soholt 1990, 0698), Aten 12 datn
tre ot spectfically cited In the A4 11 report but sre nvallnble foe evaluntion, Althought most sunples had
unalyte levels near background or wulytical detection limity, u fow sumples showed rdlonucllde levely
slightly ubove background but well within the action levels, The most elevuted contaminant level s for
plutonium«239/240, for which one sumple exhibited 0,69 pCli/g, The data Indleals that sunce

contiuminants ut Aren 12 ure low level and highly discontinuous in dlstribution, which ls typlead for othet
SWMU areas ut TA-49,

tn 1990, sol! sumples from the rondwny between the Bottle House und the Cable Pull Test Fucllity were
surveyed for gross nlpha/bet und gumima mdioactivity (Romero 1990, 03-0040), Levels of mdionuclldey
were found 1o be at or below reglonal background levels or analytical detection lmlts,

Alr-monitocing und dosimetry Statlon 32, purt of the Laboratory's environmental suevelllunce network, s
located nbout 100 ft northwest of the Bottle House, Alr concentrutions of tritium, totad usunium,
plutordum.238, plutorium-239/240, und americium.241, as well us penetruting rudintlon dose rutes (TLD
exposure), tre measured at this station and compared to results from similar statlons ut the Stats Road 4
entrunce 10 TA-49 and ut other Laborutory sites, Results ure reported (n the A< 11 report (Soholt 1990,
0698) and In the annuat Laboratory Environmental Survellinnce reports (for exumple, ESQO 1990, 0497),
TLD dose rses at Area 12 have remained within the statistical mnge of reglonal backyround levels since
Stution 32 was installed In 1987,

A level of ptutontum 239/240 slightly nbove background was recorded ut Station 32 during one quarter of
1987 (Purtymun and Stoker 1987, 0204), However, mdlonuclide concentrntions observed in tils quarter
und in nll other perlods sinca the station was installed have been less tun 1% of DOE concentration
guldes for on-site areas (Soholt 1990, 0698; ESG 1990, 0204), The maximum rdo of measured TRU
concentration to guldetine concentration for any mdionuclide was <<0,1% (32 x 10.!8 mClymi for
plutonium 239/240),

Area 12 13 located Immedintely sdjacent to Area 2, where surface soll contaminution by mdlonuelides 3
documented, [t is possible that airborna transport of Area 2 solls is the source of the slightly elevated soll
and nlr concentrntions of radionuclidas that have been observed in Area 12,



Current use of Ares 12 1y lindted 1o uirmonlioring wt Statlon 32 and occasionul use of portalile micrownve
experimentnl equipment in the rondway beiween Aren 10 und 12, Present use does not involve hazardous
or tudlonctive muterinly, und no chungs in the use of Area 12 {s foreseen for the Indefiniie future,

2,72 Radlological Survey
Radiologlenl survey locations at Aren 12 and the Cuble Test I'acillly are IJustrmied In Rlgwe 9, The

tudiologieal survey of the Cable Test Incllity did not show any hot spols or arens that excesded three
suudard davintions of the average background , A ffieen foot grid was surveyed over the Botue House
uredt, locations wers Identifled tiat excoeded tree slundard deviations of background and nddiona
suvey points wers ndded, ‘Ihese nddidonn) radlological survey poinls can be seen in Figure 9, Mot spols
wers Identifled for americium at sutvey locations: 9019, 9036, 9073, 9080, und 9082, The radioactivity

sereening tevel wis not exceeded for plutonlum or cesium at any of the survey locations,
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Plgure 10 lustmiey the arens of surface contamination, this is intended as a visual nid In understanding

the estimated location of the surface contamination. The radiological survey points are krieged o
extnpolats values for the areas berween the nctual data polnts, Radiological survey datn ls only nssocialed

with each radiologleal survey point,
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2.8 MDA AB-Hydronuclsar Shatts and Helated Areas
+ SWMU 49.001 (a - g) ' \

+ SWMU 49-00! (miscelluneous)

281 Hisiory

MDA AB was the location of the hydronuclenr and relnted expertmenty perfortned Erom luts 1939 to midw
(961 that depositad virtually all the coniaminants that are expected (o exlat ut TA49, Ax it discussed
below In greater datall, very little other use has been mads of MDA AB, In lals summer of 1961, the
hydronuclear and related experimenits a TA-49 ceased, but for 8 while TAY continued to be employed
us o staging and calibration area for equipment used al the Nevada Test Slte. ‘e finul uriderground
gxperiments at MDA AB were carried out in Aread [n August 1961,

Excepl for Area 3, which 1y bellaved (o contaln Little hazardous of radlonetive materinly, ull of MDA AB
cusrently ls enciosed by n Jocked industrin] fence, and nccess i controlled by the Laborutory's

Environmental Management Divixion, ‘Ths fericed portion 1t MDA AB ulko endloses Arens § und 11 und
the enclosed units are managed togother,

MDA AB comprises aix separato experimental arens (1, 2, 2A, 2B, 3, und 4), All of these arens (except
Area 3) contain slgnificant TRU and heavy metal contamination from about 38 lydroniielear und 12
relnted calibeation and equation of stals experiments (Thome and Westervelt 1987, 03:0014), Al least 23
sddltional underground contalnment, eqilpment development, tind mockup experiments were earried oul,
which involved high explosives and, ln a fow cases, very small wmounts of urulum<238 of rdlosctive
traet but no flssile muarinly (SNM, or speclal nuclear materials),

The hydronuclenr wnd relnted experiments involved high-explosive (HE) dispersal of slgnificant qugitittes
of SNM (untnlum-238 and plutonium<239) a8 well as lead, berylilum, and uranium.238 ul the bottom of
the shafts, As o result, MDA AB ly balieved to contabnt about 40 kg of plutortlum, 93 kg of uratlum.235,
{70 kg of uranium-238, 11 kg of berylilum, and pertnps 90 000 ky o more of lead. Approximately 020
ky of americlum-24 1 Has grown I from decny of plutonlume241, During the enitlrs serles of experiments,



the maximum (lssion energy released Gom u single experiment was equivalent to four-tenths of a pound of
HE, which {s nn Insignificant energy release compared (o the 2nergy released by the HE used in the
experiments. As discussed below, the maximum radius of underground contaminated zones direcuy
resulting from the detonations Ls belleved 1o be limitad to about 10 10 15 ft, and less in most cases,

282 Areal

2.8.2,1 History

Area | wit developed Injtially for contuinment studies and was used lnter for downliole studies involving
uranjum»238 and plutonlum, Thess activides deposited significant quantties of uranjum-238 and
plutonium at the bottoms of severl experimental holes in Area 1, Six of these holes were shot with small
amounts of plutonium and four wers shot with umnium.238 or mdlonctive tracers as the only mdioactive
material (The plutonium holes also contaln uranium»238), Six holes were used for contalnment
experiments and should be contaminated only by HE residuals and, In a few cases, small quantites of
trucer, Of the other Aren 1 holes that were drilled, six were backfllled without further use and one was
used o8 o gy expansion hols, Three grid locations were naver used,

Other than the Initia) logging of Area | boreholes as they were drilled and checking of Core Hole-1 for
whier on un approximataly annual basis, no subsurince sampling of Area | has bean carried out.

Avallable Information Indicates tint kample recovery and similar operations, which could have caused
significant surface contamination were not conducted in Area 1, Slie monitoring during and after the
experimental progmm also suggests strongly that significant levels of surface contamination are unlikely *
to exist it Aren 1, However, firm documentation of this point Is easentially limilad 10 the 1987 A4l1
sirfane solls survey discussed below, Thers 1s some Indicadon that slight contamination of an Area |
structure wos found on nt least ons oucasion,

A detnllad solls survey was conducted at MDA AD in 1987 (2SQ 1990, 0497), The AdL1 survey included
the colleotion of 34 surface aumples on a grid with 25t Intervals centered on Area 1, ‘Ten vegetation
‘sumples 0iso were collected In and around Area 1, Bxcept those of americium, the mean levels of all soll
unalytes were near reglonal background levels, Twenty slx of the sol sumples shwwed americium below
detection Lmits, and only ona sainple Indicated a level above 0,7 pCl/g (1.4 pCl/g), Tha vegetation
samples esentially sliowed background lovels except for one anomalous sample that gave 24 pCli/g ash for
ceslums137, Thoe A411 results therefors strongly support the historical Informiation, which indicates that
surface contamination ot Area 1 Ls nagligible,

The M&y, 1994 LRAD susvey at Arca 1 wag al of below natur! background netivity levels for mesa tops
6t LANL, Again, sirongly supporting the historical Information, which indicates that surface
contnmination ut Area L {a nagligible,



2.8.2.2 Radlvlogical Survey
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The mdlologicwl survey was performed on twenty five foot grid ns llustrated In Figure 11, Six of the
survey locations were at or Just above three standard deviations of the nvernge background for nmericlum,
One of those locations was ut or above three standard deviatons of the uvernge background for ceslum,
Further investigation of Area | revealed no history of surface contamination und the devintion from
buckground was consistent with other reas within TA-49, None ol the survey locations exceeded the
radioactivity screening level and no further Investigntion of Area | was requlred.

283 Areas2,2A,and 2B

2.8.3.1 History

Arcas 2, 2A, and 2B were used for hydronuclear and related experiments, Significant quantities of
plutonium, uranium, berylium, and lead remain at the bottom of the shafts used in these experiments,
(Only three shafts in Areas 2, 2A, and 2B ure belleved to contain beryllium), Twenty shafts were used (or
plutonium experiments, Thess shafts also contaln urmnlum-238 and, in some cases, uranlum+235, Three
shafts were used with urantum-23% and uranlum<238, und three shafts contaln only urnnlum-238 (these
six shafts contain no plutonium), Four shafts should contaln only HE residuals and or tracer us
contaminants, Seven experimental shufts were backfllled after drilling and not otherwise used, and
seventeen grid locutlons were naver used, Several gos expansion and pipe dump holes are documented in
Areas 2, 2A, and 2B and others may be present as well,

Experiments in Areas 2, 2A, 2B, and 4 were distingulshed from those in Areas 1 and 3 by the use of n
pulse neutrom source and radiochemical sample recovery techniques, Some Aren 2 experiments nlso used o
downhole neotron sources, that expended a total of a few curles of tritium, now decayed through tlmost

In Areas 2, 2A, 2B, and 4, short horizonta! side-drifts off the botioms of the main shafts were used to
direct explosive gases through piping to sealed steel mdlochemical sampling boxzes at the surface, In some
cases, sampling pipes in Area 2 directly intarsected the main shaft, Contnminated residunl guses were
dlrected back undergroind through plpes Into a gos expansion hole that served n number of experimental
holes, Surface piping to a gas expansion hole Ls still visible In Aren 4, These operations almost certainly
have left sampling pipes and boxes with contaminated interiors near the surfoce of Areas 2, 2A, 2B, and
40

To collect a sampls for subsequent radiochemical analysls, researchers would detach the sampling box
cover and remave the collection davice, Accarding to slte personnel involved in these operations, desphie



the Use of turpnullng and tents over the swnpling box, highly localized surface contamination occnsionally
resulted when e sumpling boxes were opened, When tux occurred, the resuliing conamination wis
cleaned to rleld detection limlts or covered with clean soll,

Afler completlon of the experiments, the smpling plpes usually were disconnected from e sampling box
und expungion hole and then elther reused or buried In waste dlsposal holes (Uie aforementioned "pipe
dumpholes,” 3+{t dlameter by 301t depth) around the experimental aren, The engineering dlary covering
slte operations during tis period, s well ns other engineering documents, indleate that at least four dump
holes were drilled Ln Area 2, These holes are premuned 10 be located as shown In englneering drawings
(for example, soe ENG.C28506 (1963, 03-0023)), However, ns noted above, other undocumented holes of
this type may exist in Arens 2 and 4, and possibly in Area 1,

2.8,3.2 Surface Contamination from Experimental Hole 2-M

‘The most signiilcant unexpected contamination Incident during the entire hydronuclear program al TA-49
occurred during the drilling of Hole 2-M after experiments were conducted with SNM in Hole 2:L in
April 1960 (Purtymun und Stoker 1987, 0204), The succeeding experimental hole (2-M) was compleled
25 ft to the east of Hole 2-L In October, In November, o drift toward the southwest was constructed in
Hole 2.M. This drift wns oriented (probably by mistaks) townrd the southeaststrending drift for Hole 2-L,
I drift orlentation is accurntely indicated In the drift dingram shown in Appendix B, the ends of the drilts
for Holes 2.L and 2-M are only about 6 (o 7 (t upart. This separntion apparently was smaull enough for the
12-{13 d:rtln}nmlon to digperse contamination through fractures in the w(f from the Hole 2.L drift 1o the Hole
M drift,

In December 1960, alpha contamination In excess of 100,000 counts/min (cpm) was noted in the ns-yet
empty shaft 2-M, Monltoring Indlcated that surface contamination was as high ns 800,000 cpm, Lower
levels of contamination wese found on clothing, tools, and vehicles, Contamination as high as 10,000 cpm
nnd traceable to Area 2 was found In Area 6 and in the maln engineering cmit shops at TA»3, An
investigution of the incldent indicated that no personuel were contaminated,

Equipment (rom this Incldent that could not be decontuminated, or was of little value, was placed in Hole
2-M with contaminnted surface soll (as determined using field survey instruments availnble at that time),
Other contaminated ftems were sent to Jow-level rmdioactive waste disposal areas at other TAS,

Apparently, in this incident the detonation in Hole 2.L drove the contamination through jolnts or fractures
(elther naturally occurring or produced by the detonation) inio the area subsequently excavated for the
Hole 2-M drift, Becnuse downhole cross contamination was never again encountered unintentionally in
the TA-49 hydronuclear program (the minlmum dlstance between holes or drifts was about 15 [t In most
other cases), the maxhimum probable downhole radius of contaminated zones resulting from the
detonations can be inferred to be less than about 10 to 15 [t This conclusion s consistent with
containment experiments described earlier in this chaper,

In January 1961, the surface of Area 2 was capped with compacted clay and gravel after all the open holes
were filled with sand and crushed tuff, Historical estimates of the fill thickness range from [ to 6 ft, and
recent fleld inspection suggests a maximum fill thickness of about & ft. The cap was exiended 12.5 ft
beyond the cutermost shafts and then paved with 4 to 6 in. of asphalt in September 1961 (n an effort to
retard Infiltration of moisture, In April 1961 after snowmelt, a rdiological survey was made of the surface
from Area 2 to the wall of Water Canyon, [n nddition, the floor of Water Canyon und the canyon wall
were checked for contamination. No detectable alpha nctivity was found,

‘The Hole 2-M contamination incident left near-surface radionuclide contamination beneath the Area 2
nsphult pad, It s almost certain that this [s the source of most or all of the above-background levels of
radionuclides now observed in surfaco soils around the Area 2 pad and at short distances down the naturnl
drainago toward Water Canyon [SWMU 49:001(g)), It Is estimated that approximately 0.8 acres in this
drainage downgradient from the TA-49 exclusicnary fence 1s contaminated with very low levels of
plutonjum and americium from this source (Purtymun and Stoker 1987, 0204),



Alter the Area 2 contamination Incident, newly drilled holes wene carefully inontlored s they wery
creuted and previously drilled holes were checked, I no othet cuse why contunination found, Areu 2 way

ubinduned In the spring of 1961 und experiments were continued In adjucent sxperimenti] Arews 2A snd
pith

The only sumpllng of the Intact [ under the wephalt covering Aren 2 wus conducted In September Y47
when u power pale wi Instudled 2 11 northeawt of Bxpetiinentad Hole T (Romero 1987, 03.0040), Four
stunipley were coltucted (© w depthof § 0t and wers wdyzed for gross adphu wid grows betn mudionetivity, A
unlfonn distribution of 44 £ 18 pCl/y ulpha wis found, A secund power pole hole 27 it north of Hole B+ 2

In Aren 2 B ulso wis swnpled, Results from tis hole were below detection tinits (25 pClA) for both alpha
wid bety constituents,

2.8.3.3 Speclul Studies of Svll und Vegetution

Duriny 4 speckl study In September 1987, ubout 20 sotl wumples und 20 vegetutlon ganples were colleeted
around Area 2 (Fresquez 1991, 03-0006), OF the voll sunpley unalyzed, one sunple froim the norhenst
corner of Aren 2 showed elevated levels of gross wpha actlvity (80 pCl/y) und n nearby sumple showed
elevated plutoniume239 activity (1660 pCYg): Repllcuts wiulyses for the trat sample guve vidues of d |
and 1,7 pCl/g of gross alpha uetivity, ndleating u highly discontintous surfuce-contiminunt distribution,
A PHOSWICH siirvey over the sama tren showed readlngs ubout twice Uw buckyround level, Positive
readingy also wers menstired wong the drunage clutne] lending to the culvert under the toud on the north
side of Aren 2, One sample collected ubout $0 fi front the she of the most tudlosetively contuninated
sumple indleated dd ppm Be, well nbove the reglonal background leve] of about 1,7 ppiny A vegetation
sumple from the same locution exhiblied 24 pCl/g of plutonium239/240, Elevated levels of other potentind
contunlrunts from Area 2 were tto! detected In the sobl and veyetntlon samples,

During wother specin study In March 1991, 10 sumples of pocket yopher soll digglngs nlony e
perimeter of the Aren 2 pad wers collecied and annlyzed (Ferenbaugh 1991, 03.0005) Fresquez 1991, 03
0006), Agln, there was some ndication thut the exposed radionctive conluminatlon had wighed n short
distunce tlong the Aren 2 druliuys toward Water Cantyon, A observed tn 1987, elevated radlosetivity wus
delected In o sumple from the northenst corner of the asphalt pud! gross ulpha (135 pCUR), wnerdelun.
241 (38 pCl/g), plutonium.238 (24 pCl/y), und plutonlum«239/240 (43 pCl/g), Qopher diyylngs ut the
sume location wers resampled in April 1991, Elevated gross ulpha activity tnbout 1200 pCl/g) wis found

ugillnht:‘ut addtional unalysis Indleated no YOG, SYOC, PCB, or 'TCLP metnl levels ubove BPA
guidgtines,

During the Ad11 survey in 1987, about 40 soll and 45 vegetation sumples were collected uround Arens 2,
2A, ind 2B, The study Indicated that lavels of contauminanty in Aren 28 and In the portion of Ared 2A
awny from the usphalt pad were nt (or only slightly above) reglonat background levels, However, uf sevent
sunpling locutions immedintely adjncent o the wsphalt pad, plutonlum und amerielum tevels well above
background were observed. As wi found In tie lnter Aren 2 speclul studles (described above), this trend
wus purticulnrly notable it the extreme northeast corner of the pad, where the level of aerictum 241 In
one sample was 53 pCi/g,

To summarizs, the most elevated rdionuclide levels in surface solls wt Arens 2, 2A, tnd 2B ure
concentrated a the northenst comer of Aren 2 nnd nppear to be ussocluted with the exhumation of
contaminated soll from beneath the usphall pad by gopliers,

2.8.3.4 Radlological Survey

Rudiologien! survey locations in Aren 2 wro illustrated b Figure 12, Aren 2, the asphalt pad, te
rudlologlical survey wus performed on o twenty fve foot grid, Areas 2A, 2B, the drulnuge channel, and
the outfall 1o Water Canyon were niso radiologienily surveyed, Arens 2, 2A, und 2B dld not show uny
evidance of surfoce contamination, Only the dralnuge channsl und the outfull to Water Cinyon, see
Flgures 13 and 14, hud survey locutions that slgnificantly exceeded three standard devintions of the
tvernge buckground, None of these locutions exceeded the redionctvity screening level, however, thelr



deviation could not be nitrbuted to virlutlon in background, Based on thls survey, It appenrs Uit surface
conuunination does exist i the dridnage elusnel and the outfadl to Witer Canyon bul not at levels that
wouild require further netion (1 this nvestigaton,
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284 Areal

2.8.4.1 History

Aren 3 wus used exclusively for development of confinement und sample recovery technlques that were
subsequently used In Areas 1, 2, and 4, Seven shafts were used for experiments with mdloactlve tracers
(usunlly trrmdinted umnium), Two other shafils were excavated but backillled without {urther uss, and
twelve grid locations were never used, According to Laborniory records, the uctlvuted uranium traver used
in Aren 3 ghafts contained only about § g of urmnium.235 and about 30 g of urnnlum»238, A muximum of
several microcuriey of neptunium-239 tracer wus used In Area 3 shafts and has decayed completely to
insignificant levels of plutonium-239 (Minor 1991, 03-0034), No other plutonium by belleved to be present
in Aren 3, As ot other experimental areas of MDA AB, dowrthole materinls ut Aren 3 were Joft in pluce at
the conclusion of experiments,

Other than tha initlal logging of Area 3 holes ay they wers drilled and the checking of Core Hole 3 for
wuter on an spproximately annual basis (none was ever detected), subsurface sumpling has not been
carried out a3 Area 3, However, the detalled historical Information that iy avallable and past surface soll
sumpling strongly Indicate tuy significant contamination is highly unlikely ln the surface or subsurface of
Area d,

In 1969, low levels of alpha contamination were found In an Ares 3 structurs that subsequently wiy
burned int place (Eller 1991, 03-0002), The source of thls contanination I8 unkmown but probubly derved
from elsewhere at MDA AB, Area 3 nlso was used (or buring silghily contuminated strijetures tut wees
removed from other rdns of TA-49 (Eller 1991, 03-0002), Slight soll contaminaton at Aren 3 could huve
occurred from this activity, but the levels are unlikely to be detéctnble, Anecdolnl liformation suggesty the
buming nres may linve been near the cirve In Uie roud ni the southwes! comer of Area 3,

Well-documented surface.soll wnpling ut Area 3 8 easenitinlly restricted to the 1987 AdL1 survey, In iy
study, ubout 40 soll samples were collected on u grid with u 25 ¢t spacing, npproximatsly centéred on the
Aren 3 shafts, Sumples also wers collected from s laveled wren (posslbly used fot buring strictues) o



the west of the Area 3 shafls und In n short extension to the southeast of the shafts, About 45 vegetation
sumpley also were collected for analysts, The analyte levels were found 1o be essentially at background or
annlytical detection levels, The Ad 11 results therefore support historicnl information, which suggests that
significant surface contaminaton does not exist at Area 3,

2.8,4.2 Radiological Survey

Radiological survey locations Ln Area 3 are llustrated In Figure 15, The radiological survey in Area 3 did
not indlcate any surface contamination. None of the survey locations exceeded three standard deviations
of mwmgc background or the radloactivity screening level, No fusthes investgation of Area 3 was
requlred,
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285 Arend
2.8.5.1 History

Ares 4 was used for conlainment experiments and hydronucleas experiments involving mdiochemical
sample racovery, much ns deseribed for Area 2, These experiments dispersed significant amounts of
uranium, plutonium, berylllum, and lead at the bottoma of the exparimental shafts, Blsven shafis contain
plutonium, obe containg uranium»238 as the only radioactive contaminant, and one contalns uranium.235
and urankese-238 as the only rdionuclides, The plutoniumecontalning shafls also conialn uranium.235
and »238, Ol ole was used for u contalnment experiment and probably contalns lead as the only

8l gnificant’eontaminant, ‘Three xiafts were buckfilled without use after being driliad and should contaln
1o contaminants, Rlght grid Jocations were naver used, One gas expansion hiole s evident In Area 4, and
"pipe dump"* holes containing contaminaied debris (sxact locations unknown) almost certainly are present.

Sotna Area 4 experiments involved tha uss of n few curies of trilum, whicl by now have decayed through
imost Uirse half)lved,

In July 1969, u slddsmouniad strusture in Ares 4 wus found to be slightly alphn contaminated from an
unksniown source (Bller 1991, 03:0002), The struciure wis moved 10 Area 3 and bumed,

LI



Other Uun the ndtlul logglng of holey of Aread wy they were deilled and Inspectiany of Care Hole 4 fog
wuter on wn upproxiinutely annunt busls (ho waler wis ever detected), subsurtuce sampling lu nol been

currled out at Atuu d,

About 36 sull sumptis were collected in the 1987 AdLL survey of Aret 4 surfuce solls wid vegetutlon i i
grid puttern with o 25.0t Intervil, approxiinately centered on the Area d shufts, A udditionu 25 sol}
sumples werg collected from the leveled nren Immedintely southeast of Aren 4, About 10 vegetntion
sumples wlso wers collected wound the wren,

The averuge soll levely for wnerlelwn.241 and plutondwn«239240 (und most other wadyley) wre slightly
ubove reglond buckground but fur below TRU uctlon levels, The nvernge vidues ure strongly skewed
becuuse only o few polnts hnve contanimunt levels signifleantly ubove buckgrowid (but below netion
levels), At most surupling locutions, the unadyte tevels were nt or below reglonad background, ‘The
observed distribution Indicutes o highly discontinuous distribution of soll contuminunts, ws observed hy the

olher experimentd nrens ot MDA AB,

2.8,5.2 Radivlogical Survey

Rudlotoglend survey locations ure Hlustrted In Flgure 16, The rudlologlen survey (n Aread did not
indleate any surface contamination, None of the survey jocations exceeded tiree standard devintiony of
the uvernge background or the radionctvity screening level, No further Investigation of Aren 4 wiy

requlred,
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3.0 Conclusion

Of i the areas investigated using the Violinist [T, only Area 12, the Bottls House, exhiblied ureas of
surface contamination exceeding the radloactive screening level, Area 6, the open bumning landfill aren
and Area 1, both had data points exceeding three standard deviutions of the avernge background, but they
were attributed to natural variatlon in background, The drulnage chunnel and the outfall to Water Canyon
ulso had survey locntions exceeding three standard devistions and the A<411 survey supports surface
contumination in these areay, but the concentrations did not exceed the screening nction level, The
potentinl for hot spots does exist between the grid polnts we monitored. However, based on the thorough
historical information avallable und previous investigntion resuits this potentint ls considered small,
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LOCATION 1D,

9001
5001
9901
9901
9901
0901
9601
9901
9901
9001
0002
0002 -
0602
9902
6902
0602
9902
0902
0802
6002
9903
8003
5003
§50
9603
9003
8903
0903
9903
9003
0004
9904
0904
0004
0004
0804
0004
0904
0804
0804
0605 -
0008
6906
0005
0008
B85
9908
0006 -

DATE

OCT 6, 1004
OCT 7, 1604
OCT 7, 1664
OCT 7, 1604
OCT 7, 1904
OCT 7, 1904
OCT 7, 1684
QCT 7, 1084
OCT 7, 1804
OCT 24,1804
oCT @, 1694
OCT 11, 1884
OCT 11, 1664
OCT 11, 1094
OCT 11, 1984
OCT 11, 19064
OCT 11, 1004
OCT 11, 1084
OCT 11, 1004

OCT 24,1004

OCT 6, 1604
OCT 11, 1084
OCT 11, 1094
OCT 11, 1884
OCT 11, 1804
OCT 11, 1964
OCT 11, 1694
OCT 11, 1694
OCT 11, 1804
QCT 24,1904
OCT 6, 1004
OCT 11, 1604
OCT 11, 1064
OCT 11, 1004
OCT 11, 1004
OCT 11, 1004
QCT 11, 1004
QCT 11, 1004

. OCT 11, 1004

OCT 24,1004
OCT 8, 1994
OCT 12, 1994
OCT 12, 1004
OCT 12, 1004
OCT 12, 19684
OCT 12, 1004
OCT 12, 1004
OCT 12, 1604

Pu

Sheat!

V130
Am CsROI{3) " Cs
UClim#2 uCi/MA2 Counts/1008 uCiiMA2
0.77 a78 1,032785
0.751 931 0,082148
0,77 1010 1.066489
0,77 896 0.045225
0.751 801 0.0505
0,781 987 1.020126
0,751 870 1.023281
077 888 1,04228
0.761 858 1.010832
0.714 815 0.965269
0.77 801 1.045445
0.895 893 0.842081
0.714 859 1,011887
0.865 823 0.873708
0,733 882 0.830456
0,714 833 0.831511
0.714 p70 1.023291
0.714 881 0.836951
0,733 888 0.93a788
0.733 800 0.949445
0.77 029 0.680038
0.780 877 1,030878
0.808 g81 1,013768
0.780 1000 1,064039
0.786 1040 1.007137
0.827 971 1.024348
0,788 1000 1.054038
0,808 1020 1,088587
0.808 1000 1,0548380
0.751 858 0.805138
0.751 821 0.871509
0.789 204 1,048809
0.789 g70 1.032785
0,804 801 1.045445
0.808 1040 1.007137
0.780 1000 1,054938
0.608 1070 1.128785
0,808 281 1,013768
0.808 1000 1.064038
0,733 837 0.688478
0,77 o914 0,664214
0,761 £34 0.086313
0,761 820 0.070544
0.751 087 1.041225
0,77 goce 1.060719
0,77 g0 1,008622
0.77 gd2 0.893783
o 026 0.975818

Paga 1

DATE

OCT 6, 1664
OCT 7, 1604
OCT 7, 1864
OCT 7, 1584
OCT 7, 1684
QCT 7, 1664
OCT 7, 1664
OCT 7, 1894
OCT 7, 1984
OCT 24,1584
OCT 8, 1994
OCT 11, 1664
QCT 11, 1884
OCT 11, 1884
OCT 11, 18684
OCT 11, 1094
QOCT 11, 1664
OCT 11, 1604
OCT 11, 18084
OCT 24,1004
OCT 8, 1884
OCT 12, 1994
OCT 12, 1684
OCT 12, 1664
OCT 12, 1604
OCT 12, 18684
OCT 12, 1664
OCT 12, 1994
OCT 12, 1684
OCT 24,1804
OCT 8, 1664
OCT 21, 1994
OCT 21, 1984
OCT 21, 1094
OCT 21, 1684
OCT 21, 1864
OCT 21, 1664
OCT 21, 1664
OCT 21, 1664
OCT 24,1684
OCT 6, 1594
OCT 12, 1684
OCT 12, 1664
OCT 12, 1994
OCT 12, 1694
OCT 12, 1694
OCT 12, 1964
OCT 12, 1604

Pu
uclima2
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060
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pa7
970
1000
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911
987
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807
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853
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830
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1,049604
1.002102
1.012742
1.0264014
1.041220
1.032758
0.000027
0.983203
1.020450
1,000677
1.001137
1.088587
1,067137
1.0868587
1.007137
1.107080
1130324
1.076038
1.007137
1.1400804
1.007137
0.074704
1,0840620
1,0564939
0.688478
1.028401
1,.085400
1,020120
1,.023201
1,064939
1,023261
1.034806
0.96108

1.041225
1,011687
1.010832
0.66683

0.968489
1.006367
0.657886
0031611
1.085488
0.664808
0.85472

0.837841
0.824427
0.857885
0.681003
0.877709
0.94838

0.965260

OCT 24,1004
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OCT 7, 1804
OCT 24,1004
OCT 6, 1004
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OCT 11, 1004
OCT 11, 1004
OCT 24,1664
OCT G, 1004
OCT 12, 1064
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OCT 12, 1664
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OCT 12, 16994
OCT 12, 1684
OCT 12, 1694
OCT 24,1064
OCT @, 1604
OCT 12, 1884
OCT 12, 1004
OCT 12, 1684
OCT 12, 1684
OCT 12, 1084
OCT 12, 1064
OCT 12, 1604
OCT 12, 1904
OCT 24,1094
oCT 8, 1684
OCT 12, 1904
OCT 12, 1664
OCT 12, 1984
OCT 12, 1684
OCT 12,1984
OCT 12, 1684
OCT 12, 1894
OCT 12, 1984
OCT 24,1804
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V129
Am Cs ROI{3) Cs
UCI/MA2 Counts/100s uCI/AA2
0.68 875 0.979157
0.587 932 1.042042
0.608 840 0,939991
0.608 870 0.973582
0.829 854 0.955657
0.808 869 0.972443
0.608 921 1.030833
0,808 894 1.000419
0.608 896 1.0026857
0.587 827 0.925443
0.808 872 0.9758
0.871 937 1.048537
0.871 864 0.968847
0.85 938 1.049856
0.65 914 1.022799
0.85 959 1.073158
0.874 923 1.032871
0.85 921 1.0306833
0.85 937 1.048537
0.587 898 1.004805
0.008 920 1.029513
0.629 8g0 1.074275
0,829 938 1.047418
0.85 891 0.997081
0.85 800 1.007133
0.85 974’ 1.089041
Q.85 908 1.018088
0.85 894 1,000419
0.85 905 1.012728
0.587 859 0.981252
0,587 p25 1.035109
0.808 901 1.008252
g.e08 087 0.970205
0.609 900 1.007134
0.6808 888 0.993704
0.808 920 1.029513
0,608 892 0.99818
0.587 848 0.950082
0.587 88o 0.994823
0.568 839 0.938872
0.587 898 1.004895
0.85 924 1.03399
0.808. 974 11085944
0.587 088 1.083227
0.829 044 1.05837
0.629 923 1.032871
0.629 868 0971324
0.829 925 1.035109

DATE

NOV 11, 1994
NOV 11, 1994
NOV 11, 1994
NOV 11, 1994
NOV 11, 1994
NOV 11, 1694
NOV 11, 1984
NOV 11, 1994
NQV 11, 1994
NOV 11, 1994
NOV 21, 1994
NOV 21, 1894
NOV 21, 1994
NOV 21, 1894
NOV 21, 1884
NOV 21, 1994
MOV 21, 1994
NOV 21,1904
NOV 21,1994
NOV 21, 19894
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1894
NOV 22, 1984
NOV 22, 1594
NOV 22, 1994
NOV 22, 1894
NOV 22, 1894
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1894
NOV 22, 1094
NOV 22, 1084
NOV 22, 1894
NOV 22, 1994
NOV 22, 1994
NQV 22, 1994
NOV 289, 1004
NOV 29, 1994
NQV 29, 1894
NOV 29, 1994
NOV 29, 1964
NOV 29, 1994
NOV 29, 1994
NOV 29, 1994

Sheal1

Pu

V.133
Am Cs ROI3) Cu
UCl/mA2 uCliMA2  ounta/100 uCliMA2
0.828 930 1.070752
0.828 945 1.088022
0.61 852 1.096082
0.628 927 1,087208
0.61 933 1.074206
0.81 875 1,122583
0.628 908 1.04312
0.61 975 1.122563
0.8z8 901 1.037363
0,828 955 1,099538
0.591 899 1,03508
0.81 993 1,143287
0.628 1000 1.151348
0.828 1010 1,162488
0.828 9284 1,132825
0.828 044 1.08688M
0.6828 932 1,073055
0.81 1020 1,174373
0.61 087 1,113352
0.628 922 1,081 541
0.84 1030 1.185887
0.81 1030 1,.185887
0.628 1060 1,220427
0.628 1050 1,208814
0.61 1020 1,174373
0.591 1040 1.1974
0.81 1050 1,208914
0.628 1050 1.208914
0.828 1040 11074
0.828 1010 1,16288
0.501 059 1,104141
0.573 1010 1,16280
0.591 1020 1,474373
0.581 g1¢ 1.058087
0.81 068 1,114503
0.581 LT 1,008385
0.501 1010 1.102688
0.591 paY 1,147892
0.591 1020 1,174373
0.591 989 1.130882
0.591 1000 1,220427
0.591 1010 1,16208
0.591 ool §,114503
0.81 1040 14074
0,501 087 1418352
0.81 991 1,140884
0.501 1010 {,16240
0,591 54 1,008385

——— kT

. [,
AL SRR



0,028
0.887
0.608
0.608
0.629
0.629
0.020
0.608
0.608
0.008
0.808
0,588
0.85
0.871
0.88
0.66
oen
0.871
0.86
OIBB :

0,820
0,587

0.029
0.88
0.88
0]85
0066
0106
0.85

0.671
0.68

0,600

0.629
0.88
0.86
0.06
0.08

0,028

0,820

0,620
0.88
0,587
0,808
0.88
0,671
oleB

088

0.8
0.471

°|BB ’

0,06

864
848
018
005
910
908

gee

884

934

804

881

834

805
1000
B47

958

oe4

984

890

840

047

088

861

eso

608

849

848

973

813
041

ga2

834

UL

914

86a

870

913

850

801

980
008
884
sa?
080
1000
1000
1020
078

009

983
08?

0.066847
0.848843
1.023918
1.012728
1,018323
1.013847
0.891480
0.080228
1.04518
1.011608
0.,085871
0.833276
1,012728
1,119030
1.058727
1.072037
1.078781
1,101132
1,117017
1,.068008
1.082108
1,.001538
0.0623
0,982374
1,084340
1,061600
1,068008
1.088822
1.02168

1,053013

1,042042
0.033278
1,06808
1.022700
1,080700
1,086408
1,021008
1,083084
0.006871
1,083008
1.000080
0.080228
0.870208
1.084340
1,119030
1,110038
1141447
1.00214
1.100727
1.086442
1,104408

NOV 29, 1994
NOV 28, 1884
NOV 14, 1804
NOV 14, 18084
MOV 14, 1684
NOV 14, 1804
NOV 14, 1884
NOV 14, 1884
NOV 14, 1894
NOV 14, 1994
NOV 14, 1664
NOV 14, 1804
NOV 21, 1884
NOV 21, 18684
NOV 21, 168084
NOV 21, 1804
NOV 21, 1904
NOV 21, 1894
NOV 21, 1684
NOV 21, 1804
NOV 21, 1894
NOV 21, 10064
NOV 22, 1684
NOV 22, 1994
NOV 22, 1904
NOV 22, 1094
NOV 22, 1994
NOV 22, 1804
NOV 22, 1604
NOV 22, 1804
NOV 22, 1064
NOV 22, 1684
NOV 23, 1864
NOV 23, 1604
NOV 23, 1804
NOV 23, 1994
NOV 23, 1004
NOV 23, 1004
NOV 23, 1904
NOV 23, 1004
NOV 23, 1604
NOV 23, 1004
NOV 23, 1004
NOV 23, 1004
NOV 23, 1804
NOV 23, 1904
NOV 21, 1084
NOV 23, 1004
NOV 213, 1004
NOV 23, 1004
NOV 23, 1004

Sheelt

OO0 OO O000D0000C 0000000000000 0000000000000 0000000000C0

Paga 5

0.61
0.551
0,61
0.581
0.81
0,61
0.61
0.81
0.81
0.628
0.61
0,591
0.628
0,628
0,81
0,828
0,828
0,628
0.61
0,828
0,61
0,628
0.81
0,61
0.702
0.721
0.721
0.721
0.084
0,721
0,721
0,721
0.81
0,028
0,01
0,628
0.828
0.84
0,628
0.01
0,628
0.628
0,620
0,84
0.628
0.628
0.028
0,020
0.020
0,501
0.64

973
981
829
800
p3g
869
940
pel
831
Bos
929
879
871
1000
870
860
CleL)
8ee
L)
881
062
860
1030
1020
ge1
1080
1000
1030
1000
1060
1040
1030
1060
1030
10080
860
1030
1080
1050
1020
1040
1000
1040
1070
1010
ge7
1010
7
1030
8oc
pes

1.12028
1.129471
1.068801
1.036212
1.081114

1.03508
1.082266
1,108747
1.071604
1,.041668
1,069601
1127188
1.117857
1,151348
1.11G808
1.105203
1.114503
1.031608
1.1356228
1.120471
1.066082
1,105283
1.185887
1,174373
1,1008444
1.220427
1.151340
1.185887
1,151340
1.220427

1.1674
1,185887
1.220427
1,165887
1.220427
1,136228
1,1056887
1.243454
1.208014
1,185887

1.1974
1.161340

11974
1.231644

1,10280
1113362

1,102080

1,12020
1,185007
1.112201
1,134076



0.608
0.829
0.587
0.587
0.808
0.608
0.608
0.829
0.692
0.671
0.587
0.85

0.671
0.692
0.692
0.8892
0.892
0.892
0.871
0.692

0.808-

0.629
0.871
0.871
0.85
0.671
0.829
0.85
0.85
0.85
0.587
0.587
0.608
0.829
0.808
0.608
0.808
0.608
0.608
0.808
0.568
0.829
0.751
0,733
0.733
0,733
0.733
0.733
0.751
0.789
0.568

929
ars
941
932
891
852
919
984
873
a77
849
990
1005
982
1002
gfole]:]
1000
982
1002
992
903
905
929
918
924
933
945
940
931
936
851
927
910
921
875
898
959
888
937
893
8e0
925
946
898
n20
957
939
948
940
961
823

1.039585
0.979157
1.053013
1.042942
0.997081
0.953419
1.028394
1101132
0.978919
0.981395
0.950062
1.107848
1124632
1.098894
1121274
1127989
1.119036
1.098894
1121274
1.110084
1.01049
1.012728
1.039585
1.027275
1,03399
1.0440861
1.057489
1.051894
1.041823
1.047418
0.9523
1,037347
1,018323
1.030833
0.979157
1.002857
1.073158
0.993704
1.048537
0.9908289
0,882371
1.036109
1,058808
1.004895
1.038486
1.070918
1.050775
1,058608
1.051894
1.075394
0.920967

NOV 23, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 14, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1984
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1904
NOV 22, 1984
NOV 22, 1984
NOV 22, 1984
NOV 22, 1884
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1994
NOV 22, 1694
NOV 22, 1994
NOV 28, 1994
NOV 29, 1994
NOV 29, 1994
NOV 26, 1994
NOV 29, 1994
NV 29, 1994
NOV 29, 1894
NOV 29, 1994
NOV 29, 1894
NOV 29, 1994

0.61.
0.647
0.647
0.647
0.847
0.647
0.828
0.665
0.628
0.647
0.828
0.828
0.865
0.647
0.847
0.647
0.628
0.847
0.847
0.828
0,665
0.581

0.61

0.84
0.6828
0.591
0.628
0,591
0.591

0.61
0.828
0,501
0.591
0.501
0,573

0,61
0.581
0.591
0.591
0.591
0,591
0.573
0,591
0.591
0,538

0.61

0.61
0.591

0.61

0.61
0,591

1080
999
1070
1000
1030
962
9908
978
1030
904
1010
996
1040
975
962
1010
1000
1050
1020
1000
1080
1010
1000
1000
1030
928
1080
1010
1050
1000
1060
1030
873
1020
1000
1000
1030
1010
1010
944
1030
1010
995
836
1020
977
1030
1030
9
1020
974

1,220427
1150105
1.231944
1.151348
1,185887
1107595
1.148741
1123714
1,185887
1.100808
1.16286
1,146741
1.10874
1.122563
1,107595
1.16288
1.151348
1,208814
1.174373
1,151348
1.220427
1.16288
1,151348
1.151348
1.185887
1.08845
1,243454
1.16288
1.208814
1,151346
1,220427
1.185887
1.12028
1.174373
1,161348
1,151348
1.185887
1.16288
1,16288
1.086871
1.185887
1.16288
1.,14559
1.07768
1.174373
1.124885
1.185887
1.185887
1,140984
1,474373
14214114



Appendix 3

Radiological Survey TA-49 Data



Aren 5§

Fimad Number

49.5000
4945001
495002
49.5003
49.5004
49.5005
49.5008
4945007
48.5010
49.5011
4945012
49:5013
49-5014
49.5015
49.5018
49.5017
49.5018
49:5019
49:5020
485021
49.5022
4945023
49.5024
49.5025
49.5028
4845028
4845030
495031
49.5032
49.5033
49.5034
49.5035
49.5038
495037
49.5038
49.5038
48.5040
495041
495044
495045
- 49.5048
49.5047
49.5048
495049
49.5050
49.5051
49.5052
48.5053
49.5054

PuU
uClimA2

cCcocaoagagaa
OOOQOOOOOOQOOOOOOQOQOOOOOOOOOOOOOQOOOOOOOOO

Am
uCl/tda2
0.61
0.587
0.847
0.808
0.591
0,829
0.538
0.525
0,587
0.591
0.6808
0.581
0.587
0.61
0.608
0.591
0.954
0.608
0061
0.608
0,581
0.587
0.573
0.587
0,587
0,572
0,587
0.591
0,587
0.828
0!829
0.538
0.81
0.587
0.61
0.587
0.591
0.568
0.508
0.591
0.587
0.61
0.587
0]591
0,501
00587
00573
0,587
0.591

Sheald

Cs
UCliMA2
1.019583
0.917220
1.087894
0.970868
1,059839
0.940718
0,958573
0.86688
0.903803
1,043724
0.944072
1.004803
0.950783
1.01811
1,0087114
1.042578
0,988493
0.966443
1.075949
0.927283
0,997499
0.857404
1.01611
0.973154
0,980984
0.919448
0.92953
1.008004
0.975391
1.127733
0,997763
0.084327
1.042578
0,0093¢88
1.081703
0,081889
1.021864
0,948540
0.g70017
1.058387
0,947427
1,008904
0,518483
1.040270
0,087342
0,927203
1,105868
0.940718
0.975834

Page 1

Vielinist |
Vl
133
129
133
129
133
129
133
129
129
133
129
133
129
133
129
133
133
129
133
129
133
120
133
129
129
133
128
133
129
133
129
133
133
120
133
129
133
129
128
133
129
133
129
133
133
120
133
120
133



Shaeetd

Flmad Numbor Pu An Cs violinist ,
uCi/imrz  uCi/MA2  uCiiMAR Vs

40-8056 0 0.587  0.91387 120
49:0000 0 0.040 0.801208 120
40:5001 0 0.564  1,002301 133
48:8002 0 0.606 0.918348 129
49,5003 0 0.673 1.040278 133
40:6004 0 0.628 1.004381 133
49:5005 0 0.020 1.018770 129
49-6000 0 081  1.064442 123
49:6007 0 0.020 0.004622 120
48,6008 0 0028 1.006073 1N
40,5000 0 0,000 0.030607 120
40:6070 0 0.020 1.140301 13
49:8071 0 0.020 0.003200 120
49:5072 0 0,608 0.010403 120
49:5073 0 0,628 1.087467 133
49,6074 0 0,587 0982103 120
40:.8076 0 061 1048331 103
40:8078 0 0.600 1.026727 129
40:6077 0 0.047 1.073648 133
A9:8078 0 0.020 0.0007680 120
40:5079 0 0.028 0.067422 103
49,8000 0 0,687 0.0250806 120
40.8001 0 081 1.060033 133
40,6082 0 0,008 0.070017 120
49,5003 0 0.020 1.004022 133
40.5084 0 0,020 0.908324 120
49.5008 0 0.681  1.006784 133
49.4000 0 0,008  0,00434 120
40,6087 0 0,620 1.000743 103
49,6088 0 0,828 0.804200 129
40:5000 0 0.620 1100118 1

Page 2



Area 8
Open
Burning
Landnill
Area

Fimad Number

49-8082
49-8083
49.8084
49.8085
49.8088
49.6087
49-6088
49-8088
49.8090
49-8001
49-8092
49-6093
49-8084
49.8005
498098
49-8097
498098
498099
49-8100
49.6101
49.6102
498103
49-6104
49-8105
49-6108
49-8107
496108
49-6109 .
49.8110
498111
498112
48-8113
49-6114
498115
498118
49-8117
48-8118
49-8119
49-8120
49-8121
49.8122
48.8123
49.8124
49.8125
498128
49.8127
49-8128
498129
49.8130

Pu
Uel/ma2

' [oeNoNoNoNe]
OOCOOOOOOOOOQCOOOOOOOOQOOOOOOOOOOOOOOOOOOOOO

Am
UCl/IMA2
0.85
0.885
0.629
0.81
0.587
0.82
0.608
0.59
0.629
0.82
0.808
0.55
0.808
0.554
0.608
0.58
0.808
0.81
0.608
0.61
0.608
0.1
0.808
0.587
0.808
0.608
0.808
0.608
0.608
0.629
0.587
0.587
0.547
0.61
0,608
0.828
0.s08
0.828
0.620
0561
0.808
0.591
0.608
0.647
0.85
0.847
0.884
0.692
0.804

Sheatd

Cs
ucClime2
1.09398

1.1542
0,895526
1.058387
0.9598732
1,029919
0.998844
1.027618
1.022371
1.018412
0.96888
0.934407
0.932886
1.079402
0670017
0.981845
0.914989
1,002301
0.910518
1.078251
1,.02348
0.856272
0.005324
0.964208
0.89700¢
1.005503
0.91387
0,95302
0.947427
0.069799
0.977829
0.96888
0.885006
1.0386824
0.939597
1.004803
0.873154
1.089758
1.017897
1.041427
0.986577
1.037975
0.958613
1.084005
1.026848
1.088064
1,.242808
1,050284
1,142693

Poge 3

Violinist .

Ve
12

133
129
133
129
133
129
132
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
129
129
129
120
129
120
120
129
128
129
134
129
133
129
133
129
133
129
133
129
133
129
133
133
129
133

+
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Fimad Number

49:8434
40.8132
40.8133
40,8124
46.8135
49.8138
46.8137
49:6138
49.8130
49.8140
40-8141
49:8142
40-8143
49.8144
40.8148
49.8146
49.8147
40,8148
49:6149
49:8150
40:8161
40:6162
40:8153
40:0154
40.8185
40.81606
40:8157
40.8168
40,8160
40,8160
49,8101
40:0162
49,8183
49:61084
40,8108
40,0160
40.6107
40.8108
40.8140
40.8170
40:0174
40:8172
40:3173
A0:8174
40:8170
40:8176
A0:8177
40:8178
40,8179

Pu .
uCi/ma2

COO0O00DO0CCCO0O0C0O00000000C0C0O000000C0O0O000COCO0000000000D0C0OCO0CO0D0O0

Am

uClimMa2

0.692
0.647
0.620
0.665
0.85
0.61
0.808
0.81
0.587
0.561
0.608
0.84
0.588
0.81
0.608
0.628
0.608
0.5981
0.587
0.561
0.028
0.628
0,820
0.820
0.808
0,805
0,820
0,820
0.86
0.028
0.071
0.047
0.587
0,020
oles
0,006
0.602
0.0e8
°Ie71
°l721
0,671
0.702
0.002
0,884
0,602
0,721
0,734
0.702
0.602

Shee!

Cs
uCliMr2
0.088814
1.117376
1,029083
1,242808
1.019016
1.073848
0.65302
1,034522
0.857484
0.878126
0.880313
1.050828
0,049864
1,.080758
1.011186
1.041427
0.006868
0.880427
0.018463
0.097a89
1.020134
1,.084005
0.007783
1.084442
0.986577
1,160748
1.081821
1,12313
1.040208
1,116220
1,03915
1.118228
0,000447
1,160748
1.070083
1,108770
1.185682
1,150748
1001722
1.2773%
1,14004
1,219703
1,190880
1,160748
1,152128
1,.264315
1331008
1,36038
1,252706

Page 4

Violinlst -
Ve
129
133
129
133
129
133
128
133
129
133
129
133
129
133
129
133
128
133
128
133
128
133
126
133
129
133
128
133
129
133
128
133
128
133
129
133
128
133
129
133
128
133
120
"
120
132
120
133
120



Fimad Number

49.8180
49.8181
49.68182
49.8183
49.8184
49.68185
49.8186
49.6187
49.6188
49.8189
49.6190
4968191
49.6182
49.8193
49-8194
49.8195
49.68106
49.8197
49.8198
49.8199
49-6200
438-68201
49.6202
49.8203
49.6204
49.8205
49.8208
49-6207
49.8208
49.8209
498-8210
49.6211
49.8212
49.8213
49-6214
49.8215
49-8218
49-8217
49-6218
48-6219
49-8220
49-8221
49.8222
49-6223
49-6224
4968225
49-8226
49.6227
49-8308

PU

uCl/mA2  uClIMA2

OOOOOOOOQOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Am

0.684
0.692
0.847
0.692
0.884
0.85
0.702
0.713
0.884
0.692
0.847
0.808
0.865
0.713
0.865
0.734
0.739
0.734
0.758
0.713
0.721
0.892
0.721
0.734
0.721
0.734
0.702
085
0.885
0.871
0.847
0.65
0.628
0.628
0.6829
0.628
0.628
0.581
0.608
0.591
0.85
0.871
0.692
0,608
0.885
0,684
0|7°2
0,885
0,684

Sheold

Cs
uCl/iMAz
1198778
1.118588
1.182255
1107383
1.184778
1.00731§
1.219783
1.008197
1.2313
1.059284
1,09208
1.083758
1,132338
1,252798
1.182255
1384853
1,334888
1152125
1,311853
1452425
1.254315
1.252798
1,357883
1.208054
1196778
1174407
1219783
1.025727
1.18527
1.002844
1.085512
1.074044
1103567
0.990794
0.891051
1.050633
0.950783
1.03107
0,98868
1.039125
1,088367
1,074944
11633114
0.995528
1127733
1,182255
1.119878
1,150748
1.150748

Page 5

Viotlnlst
Ve
13
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
120
133
129
133
128
133
133
129
133
129
133
129
133
129
129
129
128
133
133
133
133
133



Shoot

Fimag Number Pu Am Cs Violinist,
uCl/im*2  uCiIMA2  uCiIMA2 Ve

40,8309 0 0.739 12082886 133
49:0310 0 0,071  1.110738 129
40:8311 o 0713 1.152125 1280
48,6312 0 0,776 1.300345 133
49:0313 0 0,776 1.36930 133
49:0314 0 0756 1230425 129
49:0316 0 0,758 1,406778 13
49,8318 0 0.758 1,178763 133
40:0317 0 0,738 12312 133
46.4318 0 0713  1.1082064 129
49.0319 0 0.862 1.166868 120
496320 0 0713 1.071588 120
49:6321 0 0,734 1241811 120
49:0322 0 0730  1,173783 133
49,0323 0 0.802 1.104027 128
49:0324 0 0,713  1.288353 128
46:0325 0 0,738 1.265823 133
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Area 8
Microway
Tast
Facllity

Fimad Numbar

49.8000
49.8001
49.8002
49.8003
49.8004
49.8005
49.8008
49.8007
49.8009
49.8010
49.8011
49.8012
49.8013
49.6014
49.6015
49.6018
49.6017
49.8018
49.6019
49.6020
49.8021
49.8022
49.8023
49.8024
49.6025
49.8027
49.8028
49.8029
49.8030
49.8031
49.8032
49.68033
49.8034
49.8035
48.8037
49.8038
49.8039
49-8040
49-6041
49-8042
49.8043
49.6044
49.8045
49.8048
49.8047
49.8048
49.8049
49.8050
49.68051

Pu
uClim*2

(=] aocaQa
OOOOOOOOOOQOOOQQQOOQOOOOOOOOOQOOOOOOOOOOCOOO a

Am
UCiIMA2
0.545
0.991
0.587
0,554
0.573
0.587
0.594
0,580
0,581
0.587
00573
0.587
0.591
0.608
0.591
0,588
0,538
0,588
0.573
0.587
0.573
0.587
0.554
0.608
0.554
0.587
0.538
0.587
0,443
0.548
0.554
0,528
0.5454
0.548
0,554
0.568
0.517
0,482
0.408
0.545
0.517
0.443
0.482
0.425
0.503
0.554
0.6804
0.808
0,538

Sheeld

Cs
uCirMaz
0.893738
1,102447
0,842953
0.979287
1.0483314
0,927293
0.870985
0.922819
1,036824
0.983221
0.,956272
0.928412
0.081588
0.6889202
1,000452
0.927293
0.928854
0.908277
1,001151
0.91387
1,00208
0.930648
0.988493
0.974273
0.994248
0.485908
0.015995
0.946300
0.789413
0.904922
1.026318
0.805389
0.981588
0.834452
1,008055
0.881294
0.895282
0.769575
0.716918
0.837808
0.884925
1,011507
0.794778
0.795187
0.815438
0.98380
0.9868577
0.868443
0.864212

Page 7

Violinlst
Vl
129
133
129
133
133
129
133
120
133
129
133
120
133
129
133
129
138
129
133
129
133
129
133
129
133
120
133
120
133
129
133
120
133
12¢
133
120
133
129
133
120
133
133
120
133
129
133
129
129
133



R Sheetd

Flmad Numbor Pu Am Cs Violinist ,
uClimA2  uCi/MAZ  uCiiMA2 Vs

48:0082 0 044  0.668004 128
49:806) 0 0482 0.814318 120
40,0084 . 0 0,573  1.002301 133
49:8088 0 0,687 0,932880 129
46:608¢ 0 0.61 1.056387 133
49,8068 0 0.443  0.088147 123
4960060 0 0.573 0.084327 133
49:6081 0 0.587 0.010107 120
48:6083 0 0377 0.6163) 129
49,3008 0 0,008 0.901669 129
48.8000 0 0.61 0,094240 133
48.0087 0 0.028 1.037978 133
49.6008 0 0.887 0.880112 120
49,8000 0 0.560 0.0400804 120
48:8070
40:8074 0 078  0.070017 120
49:0072 0 0,684 0079287 133
49:.8073 0 0,81  1.071346 133
49:6074
40:8078 0 0,647 0.070287 133
40:80708 0 0,601 1.004088 133
40.8078 0 081  1.041427 10}
40,0070 0 g.c20  1.03018 120
48,6080 0 0.646  0.88800 120
0 0,008 O.483408 120

49:8084
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Area 8
Trenchas

Fimad Number

49.8230
49.6231
49.8232
48.8233
49.6234
49.6235
49.68238
49.6237
49.6238
49.8239
49.8240
49.8241
49.8242
49.8243
49.6244
48.8245
49.6248
49.6247
49.6248
49-6249
49-8250
49.6251
49.6252
49-8253
49.8254
49.8255
49.68258
48.8257
49.8258
49.8259
49.8280
4982681
40-8282
49.8263
498264
49.82685
49-8268
49.8287
48-8268
49-8269
49.8270
49.8271
49.8272
49.8273
49.8274
49.8275
49.6278
49.8277
49.8278

Pu
uClimA2

OQQOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOO

Am
uClIMA2
0.832
0.892
0.813
0.832
0.832
0.734
0.869
0.832
0,871
0.871
0,692
0.832
0.871
0,713
0.713
0.721
Q.721
0,738
0,739
0,721
0.758
0.758
0.795
0,785
0.758
0.758
0.755
0.755
0.797
0.778
0.797
0.734
0.871
0.871
0.85
0.6802
0.629
0,721
0.692
0.739
0.802
0,702
0,797
0,748
0,718
0.739
0.734
0,774
Q.73

Sheely

Cs
uCliMA2
1,380898
1,300345
1,380898
1,36930
1,449042
1.163311
1.46145
1.367883
1.029083
1.028083
1,074944
1.051454
1.002841
1.087248
1.118588
1.254315
1.198778
1.2313
1.2313
1.300345
1.208285
1.18527
1,300345
1,2685823
1.2313
1.254315
1,14094
1.118331
1452125
1.241611
1,208054
1,1833114
1,07047
1.183311
1.085996
1,087248
0.980084
1.18527
1.095078
1.2313
1.08813
1.18527
1.185602
1,311853
1,219238
1,311853
1,219239
1,334368
1.072707

Page 9

Violinist |
\e
13
133
133
133
133
120
133
133
129
129
129
129
129
129
129
133
133
133
133
133
133
133
133
133
133
133
129
129
129
129
129
120
129
128
120
120
129
133
128
133
129
133
129
133
129
133
129
133
129



Sheely

Fimad Number Pu Am Cs Violinist
uClimr2  uCliMA2  uCiiMA2 Ve

48.6278 0 0.785  1,32336 13

49-6280 0 0.602 1.033587 129
49.6281 0 0832  1.32338 133
46.6282 0 0.662 1.005078 129
49.6283 0 0,832 1.208285 133
48.0284 0 0.671 1051454 128
40.0206 0 0,813  1.3233¢ 133
40.6288 e 0,768 1,300345 133
40,8287 0 0,626 1,043624 120
49-8288 0 0.862 1.088435 128
40.8289 0 0.85 1.380888 132
40-8200 0 0.86% 1,380888 133
48.8201 0 0713  1.128754 129
49:0202 0 0.887 1,357883 133
49:6203 0 0.682 1,090804 128
49.0204 0 0.832  1,36839 133
49.8206 ¢ 0.692 1.008187 120
40.0208 0 0866 1.403813 133
49:.8287 0 0713 110179 120
40.8208 0 0713  1.101798 128
49.8200 0 0.832 ., 1.380808 13
49-8300 0 0.871 1.077181 129
48-6301 0 0813 1.,348376 133
40-8302 0 0.871  1.,05481 129
48-8303 0 0,795 1.357883 133
49.0304 0 0,882 1,126754 128
49:8306 0 0,832  1.36629 133
48.G308 0 0,832 1357883 133
40.8307 “ 0,882 1,463311 120
40,8226 0 0,768 1.208285 133
49.8327 0 0,768  1.32330 133
46-0326 0 0,620 1.008711 128
496329 0 0871 1,060284 126
48:8330 0 0826 1080223 129
49:0331 0 0,620 0.087763 120
49:8332 0 0713  1.174407 128
40.8333 0 0,68  1,040268 120
49-8334 0 0,708 1.405083 133
498235 0 0,708 1.357883 133
490330 0 0708 1.4260828 133
49.0337 0 0,768  1,32330 133
40,8338 0 0,88 1.0783 120
40:0339 0 0,778 1.188778 1
49,8340 0 0,776 1.380868 133
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Area 10

Fimad Number

49.7500
49.7501
49.7502
49.7503
49.7504
49.7505
49.7506
49.7507
49.7508
49.7509
49.7510
49.7511
49.7512
49.7513
49.7514
49.7515
49.7516
49.7517
49.7518
49.7519
49.7520
49.7521
49.7522
49.7523
49.7524
49.7525
49.7528
49-7527
49.7528
49.7529
49-7530
49-7531
49.7532
49.7533
49-7534
49-7535
49-7538
49.7537
48-7538
 46.7539
497540
49-7541
49.7542
49.7542
49-7544
49.7545
49-7546
49-7547
49-7548

Pu
G2

00OOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Am
uCl/MA2
0.629
0.647
0.608
0.847
0.587
0.647
0629
0.828
0.85
0.885
0.871
0.828
01608
0.885
0.871
0.847
0.671
0.81
0.608
0.684
0.85
0,628
0!587
0.847
0.85
0.885
0.8
0.628
0.808
0.702
0,671
0.665
0,829
0.647
0.629
0.628

0,525
0.81
0.808
0.517
0.829
0.628
0.6808
0.573
0.884
0,734
0.743
0,758
0.702

Sheeld

Cs
UCl/iMA2
i
1.083291
1.03915
1.071348
0.925056
1.087457
0.086443
1,094381
1.032438
1106778
1,03915
1.041427
1.010087
1,10817
1,090087
1,113773
1,003358
1.080758
0.961969

, 1,058387

0.005528
1,033372
0.984208
1.088608
1.034878
1,.070196
1,007315
1,071
0,9753¢1
0.128582
1,03915
1.101286
1.022371
1.089758
1,048098
1.083281
0.879195
1,013809
0.064208
0.808789
0.957494
1.079402
0.951689
1.040278
1.148448
1,102258
1,124281
1,27733
1,150748

Page 114

Violinlgt
Ve
129
133
129
133
129
133
129
133
129
133
129
133
129
133
129
133
120
133
129
133
129
133
129
133
120
133
129
133
129
133
120
133
129
133
129
133
129
133
129
133
129
133
129
133
133
129
120
133
133

Rt A

SRR e 2 NT_CLNLTm



Sheel?

Pimad Numbat Pu Am Ci Viellnist
uClimA2  uCiM*2  uClivr2 VA

40:7540 0 0.65  1.042878 120
40:7580 0 0,871 1.101288 120
487561 0 0730 1.2043156 133
40,7682 0 0.682 1.182255 120
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Area 11

Fimad Numbar

49.8021

49.8022
49.8023
49.8024
49.8025
49.8026
49.8027
49.8028
49.8029
49.8030
49.8031

49.8032
49.8033
49.8034
49.8035
49.6038
49.8037
49.0038
49,8038
49.8040
49.8041

49.8042
49.8043
49.8044
49-8045
49.8048
49.8047
4948048,
49.8049
49.8050
49.8051

49.8052
49.8053

Pu
uClima2

0000000000000 CO000000CC0O000COoOQO0O0o00o0O

Am
uCIi/MA2
0.808
0.6Q8
0.587
0.587
0.586
0,573
0.591
0,573
0.591
0,591
0.587
0.5668
0.587
0.587
0.587
0!573
0.573
0.591
0.591
0.758
0.538
0.85
0.501
0.587
00573
0.587
0,568
0,573
0,573
0,587
0,573
0.808
0.573

Sheatd

Cs
uCl/mA2
0.973562
0.971324
0.997061
0.934395
0.943348
1473763
1.13809
1132338
1.146145
1.182255
0.859634
0.9053
0.879563
0.985871
0.944487
1,1368839
1411823
1.103567
1142893
1198778
1.090009
1.002857
1130038
0.900824
1136939
0.047824
0.897487
1.048331
1.13809
0.807467
1.095512
0.945580
1182255

Page 13

Violinist,
Vl
129
129
129
129
129
133
139
13
133
133
128
129
129
128
129
133
133
133
133
133
133
124
133
129
133
120
128
133
133
129
133
128
133

- T



Arat 12

Fimad Numbar

49,0000
49.9001
49.0002
40,0003
40:6004
49:00006
48:0000
49:5007
40,8008
48.8000
40:0010
49,0011
49,0012
498013
40:8014
40:8016
410:0010
40,0017
40:0018
48,0019
48.0020
40:0021
40:0023
46:002)
49:0024
40.0026
49:0020
49:0027
40.0028
49-0020
49,8040
49:801
49.0032
40,9033
40:0034
40,0038
40.0038
49.0037
40.0038
40.0030
40.0040
40,0041
40:0042
40:0043
40,0048
49:0040
49,0047
49:0048
40,0040

Pu

uCliimd2  uCliIMAR

OO0 00 C0CO00CCOO0CO0 D0 0COOOCO0OCO0O0OCO0O00C0O00CO000CO0O0O0000000COOGCGCO000

Am

0.047
0.042
0.047
0.020
0,800
0.88
0.084
1.23
0.047
0.620
0.047
0.687
0,028
0.020
9.000
0.620
0.620
0,020
0.687
1.04
0.08
0.01
0.047
0.608
0.028
0.020
0,047
0.020
0.68
0,702
0.808
0.020
0,008
0,620
0.607
0.77¢

! 1]35

0.620
0,820
0,684
0,847
0.028
0.628
0.88
0.608
0,647
0,608
0,047
0,808

Sheoelt

Cs
UCIIMAR
1.041427
1.013423
1,081703
0.00434
1.0471814
0.0104083
1,113024
1,750162
1,080768
0.961002
1,113024
0.040004
1.088608
1.026727
1.026310
0.970017
1.041427
0.081002
0.027203
2,002237
0.040004
1,01641
0.00804
0.001054
1,004303
0.978747
1,008125
1,079402
1.001110
1,127733
0,06302
1,136780
1,.431707
0.008001
0,060732
1,.230428
2.260074
1.017807
0,97651
1,160740
1,1360130
1.061784
0.010002
1,00204
0.048840
1.007014
0.669790
1,037978
0.06085

Page 14

Violinist ,
V.
133
120
133
120
133
120
133
120
133
129
133
120
133
129
133
129
133
120
120
120
129
133
133
120
133
129
123
133
129
133
120
133
129
129
129
120
133
128
120
133
133
133
120
120
120
133
120
133
129



Fimad Number

49.9052
49.8053
49.9054
49-8055
49.9056
49.9057
49.9058
49.9059
49.9080
49.9081
49.8062
49.9083
49.9084
49.8085
49.9066
49.8087
49.9068
49.9069
48.9070
49.9071
49.9072
49.9073
49.9074
49.9075
49.9078
49.9077
49.9078
49.9079
49.9080
49.9081
49.9082
48.9083
49.9084
49.9085
49.9088

Pu
uClimA2

000000000000 QOO0 0O00000C00C00O000O0COoOOoO

Am
UCH/MA2
0.629
0.647
0.61
0.591
0.517
0.482
00587
0.545
0.525
0.525
0.525
0.608
0.482
0.482
0.671
0,545
0,545
0.721
0,881
0.988
0.871
1,93
0,88
0,797
0.713
0,713
0.65
0.671
1.82
0.692
3,04
0.713
0.8M
0,892
0.871

Sheetd

Cs
ucCi/mMa2
0.932848
1,173783
1.025318
0.941312
0.857307
0.742232
0,883669
0.881298
0.878076
0.861208
0.85123
0.972038
0,840045
0,743848
1,042508
0.857042
0.864853
1,18527
1,297538
1.510087
0.977629
2.550338
1.1968868
1,208054
1.0687114
1,088387
1,03915
1.118568
2,3268622
1,019018
4,049217
1.077184
1,059284
1.087248
1.002237

Page 15

Violinist,
(VA
129
133
133
133
133
133
129
129
129
129
129
129
129
129
129
129
129
133
120
129
129
128
129
129
128
129
128
129
129
129
129
129
129
129
129



Sheet1

Fimad Number PuU Am Cs Vielinist .
uCi/mA2  uCi/Mr2  uCliMa2 Vs

Araa 1 48,1035 0 0,566 0.814283 129
40«1038 0 0.808 0,843348 128
40-1037 0 0,608 0847824 128
48-1028 0 0.587 0.973562 128
481038 0 0,530 0,985478 133
491040 0 0,503 0.844872 129
401041 0 0.628 1,182255 133
49-1042 0 0.828 1.,166778 133
40+1043 0 0.61 1.1737€3 133
AD»1044 0 0628 1.150748 133
48+10456 0 0.873 1,135788 133
408-1048 4] 0.8 1.140361 133
48-1047 0 0.525 0.820254 128
48.1048 0 0.873 1,150748 133
49.1040 0 0.61 1.18827 133
491050 0 0.587 0,6831028 120
48-1051 0 0,625 0,807538 129
46-1062 0 0482 0,83562 129
49:1053 0 0,687 1,242808 133
49-1064 0 0.85 1.075049 133
4081055 0 0,739  1,346375 133
40-1058 0 0.738 1.27733 133
491087 0 0,668 1,288838 133
49.1058 0 0.482 0,794518 120
401060 0 0,545 0.818135 120
491060 0 0.684 1,2198703 133
491081 Q 0,548 0.861801 128
40.1082 0 0.528 0,8760848 129
49-1003 0 0.873  1,130241 133
49.1084 0 0,860 1,27733 133
40.1086 0 0,61 1.182255 133
40.10688 Q 0.603 0,873087 1R8
49:1087 0 0.61 1.2313 133
491008 0 0,603 0.,001043 120
49.1060 0 0.628 1.2313 133
4041070 0 0,626 0.802601 129
4041074 0 0,81 1180770 133
4941072 0 0.608 0.810807 120
AB«1073 0 0.800 0,80413% 132

. 4P«1074 0 0,020 0,8020691 129
49.1078 0 0,625 0.001488 120
49,1078 o} 0,826 0.050014 129
49:1077 0 0.5387  1.07987 120
40:1078 0 0.028 1,147200 133

Pago 10



Area 2

Fimad Mumber

492049
49.2050
48.2051
49.2052
40.2053
49-2054
49.2055
49.2058
48.2057
49.2058
492059
49.2080
49.2061
49-2062
49.2083
492084
49.2201
49.2202
49-2203
49.2204
49-2208
49.2207
49.2208
492209
49.2210
49-2212
49-2214
49.2218
49.2217
49.2218
49.2219
49.2220
48.2221
49.2222
49.2223
49.2224
49.2225
49-2228
49.2227
48.2228
48.2229
49.2230
49.2301
49.2302
49.2303
49.2304
49.2305
49.2308
49.2307

Pu
uCl/imA2

oo
00OOOOQGQOOOOOOOOOOOOQOOOOOOOOOOOOOOOOQCOQOOOOQ

Am
uCl/MA2
0,702
0.871
0,739
0,758
0.702
0,684
0.847
0.892
0.692
0.865
0.671
0.721
0.692
0.684
0.713
0,721
0.558
0.629
0.591
0.808
0.61
0.829
0.628
0.847
0.008
0,591
0,573
0.554
0.591
0.61
0.829
0.6828
0.61
0.608
0.591
0.608
0.628
0.828
0,525
0.608
D.B29
0.6808
Q.81
0.808
0.808
0.597
0028
0.61
0.81

Sheell

Cs
uCirMaz
118527
1.040288
1.208285
1.27733
1.265823
118527
1.087457
1.067114
1.057047
1,1369390
1,059284
1.198778
1.055028
1.108778
1.14004
1,254315
0912782
0.970817
1.08214
1.02349
1,083281
1,034876
1.125432
1.135788
1.013423
1.010357
1.034522
0.965478
1.050833
1.085593
1,055928
1,038824
1.002301
0,96085
1,087894
1,008711
1.0564085
0.998881
0.787472
0.972038
1.017807
0.946664
1.020713
0.988577
1.02348
0.087698
1.150748

1173783 °

1,115075
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VmHMS[

\e
133
129
133
133
133
133
133
129
129
133
128
133
129
133
129
133
129
129
133
129
133
129
133
133
129
133
133
133
133
133
129
133
133
129
133
129
133
129
129
129
129
129
133
129
129
129
133
133
133



Fimad Numbar

48,2400
492300
49:2310
49:2011
40,2012
49:2013
492631
49:2632
402633
48:2634
492836
492530
402637
49-2638
49+2630
48+2640
40+2041
492008
48:2009
48:2010
492011
492012
49-2013
49:2014
492015
492918
482047
492018,
49-2019
49:2920
49-2021
49-2022
402023
40-2024
492025
492028
402027
49-2028
40-2020
49-2030
49-2031
49-2032 -
49-2033
49-2024
492635
492036
49-2047
402038
49-2039

Pu
uCl/im*R

0CO0000D0O00C0000C0000000000 0000000000000 CO0O00C 0000000

Am
uCliMA2
0.608
0.6808
0.01
0.848
0.84
0.587
0.587
01647
0,808
0,885
0,802
0.721
0.85
0.628
0,820
0.702
0.608
0.587
0.538
0,636
0,573
0,554
0051 7
0,545
0,587
0,550
0,587
0.506
0.584
0,568
0\51 7
0,545
0,545
0,568
0,538
0.545
0.573
0.554
0.554
0.58
0.554
0,546
0.56
0,568
0.587
0.545
0,588
0.573
0.573

Sheotd

Cso

uCl/ima2
1,003350
0.087808
1.074700
0.812081
1110472
0.856376
0.080442
1,088563
1,.020083
1,162286
1,203682
1,130241
0.588814
1,086155
1.1208754

1.18527
0.632880
0.850112
0.960704
0846615
1.03107
0.805838
0.846367

0801568

0.846300
0.000447
0.820582
0.610518
1,004803
0.842282
0.807583
0,907159
0,833333
0.870248
0.06883
0.828850
0.820598
0.820568
0.978138
0.87472
0.836709
0.885808
0.883888
0.88689
0.86886
0.818345
0.854588
0,871231
0.678287
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Vielinist .
Ve
120
129
133
129
133
128
120
133
120
133
129
133
129
133
129
133
128
129
133
133
133
133
133
129
129
120
120
129
1323
120
133
128
120
129
132
129
133
133
133
128
133
120
129
128
120
120
120
133
133



Shoeld

Fimad Numbar Py Am Cs Violinisi ,
uCl/tmA2  uCi/MA2  uCI/MA2 Vi

49.2940 0 0.573 1.02{884 133
49.2942 0 0.573 0.80389 133
492943 0 0.554 0972302 133

Page 19



Aroa 3

Fimad Numbar

49:3000
40:3001
40:3002
49:3003
40:3004
48:3008
40:3008
40:3007
40:3008.
40,3000
49.3010
49:3011
49,3012
40:3013
403014
40:3015
40,3010
40:3017.
40:3018
40:3010
48.3020
40:3021
49:3022
49-3023
49:3024
40,3025
40,3020

Pu

Am

Sheolt

Cso

uCi/imA2  uCliivA2  uCiiMA2

OOOOOGOOOOOOOOOOOOOOOOOOOOO

0,81
0,000
0.0
0,808
0.601
0.607
0.01
0,620
0,691
0.020
0,648
0.61
0.687
0.81
0.008
0.873
0.680
0.61
0.620
0,020
0,000
0,628
0.620
0.68
0.684
0.68
0.004

1,055240
0.003802
1,043728
0056370
1,004603
0.048840
1,005754
0904407
1047184
0.910515
0.881432
1061704
0,087562
1,002221
0,02063

1011807
0,872483
1,088800
1020407
1.003758
0.61307

1111024
1,000201

1.067047

1,102266
1,001110
1.102286
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Viollnist
Vs
12
120
133
129
133
129
123
120
133
120
120
133
120
133
129
133
120
133
133
120
120
133
120
129
133
129
133



Area 4

Fimad Number

49.4000
49.4001
49.4002
49-4003
49.4004
49.4005
49.4008
494007
49.4008
49-4000
49.4010
49.4011
49.4012
49-4013
49-4014
49.4015
49-4018
49-4017
49-4018
49.4019

PU
uCl/mA2

[=NoNoNeoNeNoNoNaNoNoRNoRe a oo Noje o Nojo]

Am

uCliMA2

0.61
0.608
0.647
0,808
0.629
0.591

0.85

0.81
0.847
0.587
0,591
0.e08
0.808

0,61

0.685
0.573
00573
0.808
0.608
0.628

Sheel

Cs

uCl/IMA2
1.020713
1.003358

1.12313
0.978747
0.989933
1.067894
0.091051
1,.007814
1.144994
0.80821
0.998548
0.069799
0.031787

1.0771

1,004474
0.991045
1.023015
Q.087688
1,0168779
1,130035
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Violinist .
Ve
133
129
133
129
129
133
129
133
133
129
134
129
129
133
129
133
133
129
120
133

. - .
kel
SR

R ul
NN

v o oye s
T30 e P





