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FIELD INVESTIGATlON ACTIVITIES AT TA.33 

East Slto, South She, HWAO Site, Main She, 
and Are8 6 SltO 

1 ,b INTRODUCTION 

This repon scrmmarlz~ sumeyicg and Sampling activities conducted at Loc,Ahros National bboratory 

(Lrboratoy), Wchnical Area cfA1-33 Wt, Scvth, National fiadk As!ronomy Observatory (NRAO), Area 6, 

and Main sites from May 24 IhrGugtl July 15,1994, ancl from November 29 through Decombor 2,1994. 

This work was pan of the Phase I Fiesoutees Consewallan and Recovery Act (RCRA) Facility Investigation 
(RFIj !ar Operable Ucit (OU) 1122. Figuro 1 shcws the lcrcatlsns of East. %Ah, NRAO, Area 6, and 

Main sites w;thir. TA-33. 

Filtrld ac!lVilies durlng this RF! included the folkrwing: 

Landsurveys - Radia!kcn surveys 

G#physl@l SUN8yS 

Surface mil and sWlrnenr sampling 
Structure (e,g., sediments Imm sumps) :ampling 

Shalbvr subwrlace soil Mmplirrg (using a hond auger) 
0 Excavation sampling 

0 SoaMistfU mernbrane4ilter sampling 

The land survey established geodetic control in the torm ot grids, identifying points tor the radiation and 
gisophysk surveys, and coordinates lor all sample locaalbns. The radiatbn and goophysies surveys were 

implemented sa that sample loatbns bast& on subsurlaca structuros and elevatsd (above-background) 
rirdiatbn levels could be determined. Outing the sampling activities at East Sild, South Srtir, NRAO Sile 
;knbAIea 6,230 surface soil, 26 subsurface soil, 60 tHter. one shdge, and two liquid samples wore 
c~llected. All samplinQ intomtian is p:esented in Exhibit 1. 

fhis summary repor! includes dedptbns of the tolbwlrQ: 

Motbds for selection of sampling kcatlons 
8eldSUNeyS 

Field sampling aaivities 
Radhtbn screening during sa3'pllng actkities 
Decontamination proceCures 

Wasre mansgement 

April 3, 1995 1 1994 Sampling Summarj - TA-33 
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2 0 SELECTION OF SAMPLING LOCATIONS 
a 

safmplo kcations at TA-33 wefe selected ushg the criteria outlined in the RFI Wrk Plan tor OU 11 22 

(LAW 1992). The RFl Wrk Plan identifies seleclian crteria lor locating the falbwing: 

Aeconnaissanct? samples, which provide data that hdht8  the presence or absonco of 
cu ma mi natlon 
Charaacteriralian samples, which provide data needed to complete a basolino risk assessment 
or to delinoate the exlent and nature of coinamination 
ColkcateC and neighbor samplss, which pi~vkje  irrlomtlcn on the spatial variability of 
coot aminams 

2.7 Fleconnalssanco Sample Locgtlons 

Rtsconnaissance same locatbns were seI.gcted speclflcally Io rnaxlmke the likelihood of defecting any 
contarninatbn that might be Fresent within the solid waste management unir (SWMU) 01 irrlerest. The 

srimptes were determined, wMn possible, according ta specific site charauenstks and proalessknal 
judgment. For exampb.. sam3las were colliicled at sdlment catchment areas because these areas would 

b9 bcatbns o? antaminant accumulatbn Iracskcated by sumce water trcm upgradlent drainages. 

Sawles were colleaed troni sediment catchment areas at SWMUs 33606(a), 33.01 O(d), and 33*004(b). 

Surlace and subsurface soil ?;ample locations were selected next to the septlc tanks and leach ftaMs at 

SWMLs 33404(b). 33404(c): and 33*004(m). Excavation and trenching sample locatbns were selected 

w M n  berms and catchar boxes located at SWMUs 35-006(b!: 33-007(a), 33*007(b), and 33007(c): 33.8- 
43; and 33 -010(h), where concentrations of potential contaminants ware expected. 

8 

t h e  reconnaissance samp;ing scheme also included tho selitctbn of biased sample localions using field 
irrdicators (e.$., vblblo stains on the soil and anomalous rabiiitbn or geophysical survey measurements). 
For example, geophysical anomalies icerrtfied in the wstern section ot the doublo berm at East She 
viere used to assign the kcatbns of two trenches at th,P she. If rx) bias crilerla were met, thon sample 
kxations were selected on a random basis. 

Z! .Z  Chrrlctrrltatlon Sample Locrtlonr and Rondomlultlon Protocol 

Characterizafkm samples were selected wdhin SWMUs of interest without regard to specilk site 
characteristics or pmtessbna! judgment. Freedom from judgmemal Influences on selealng sample 
locatbns w&% achieved using grid-based, aroa-based, and excavation-based randomiralhn protocols. 

Apnl3.1995 3 1994 Sar,>piing Survey - TA-33 



9 2.2 1 Grld=brmd l?andomiratlon Protocol 

Ria grid-based nndorrtization protoeol used was taken from the US, Environmental Proteclbn Agency 

(EPA) guidance document 'Methods lor Evaluating the ktlainmont of Cleanup Standards, Volurno 1, 

Soils and Sdid Media" (EPA 1989). This protocol. based on a preestablished regular grid, uses oach 
9)im of inierseaion as a reference point from which to chooso random sampling localions, It conformed 
to ths folbwing procedure: 

I, A randommrnber generator provides numbers h m  0.5% 10 -0Sx where x is the easlswest 
grid InWval distance and from 3,5y to =OSy where y is the north-south grld interval distance. 

2. 70 determine the sampling bsatbn. tP& rewhlng values for x and y are used to measuro the 
dlmnces from the lntersmlng point on the respective north-south and eastswest axes. 

3. If the resuhing kcation is not feasible (e,g,, it h is outside the area that meets the 
sarrpling cnterla), the riindomi-atbn pmcess Is ropeat&. 

The following SWMUs were sarnplsd using the grbbosed randomization technique: 33-006(~) at South 

Site. 33-051 (b) at NRAO Site, and 33-O07(;i) and 33403(b) at East Site. (Exhibit 1 provides a summary ol 

samyie infomtion,) 

Flve sample locations at 33-007(a) let1 or, unoblalnabls points: 33-007(a)-8,33~007(a).12,~3~O07(a)-17, 

33-007(a)-20. In each of lhese cases, the procedure was repeated, and a new pair of random numbers 
wlas derived for an alternate sampling lomtlrm. All deviatl~rE we18 recorded In the dalty Eekl Log 
Notebook. 

2,2.2 Arro-b8rod Randomlzetlon I~ratocol 
An area-based randomhatlon techniquo was used for thoso sample localbns where a 2reestablished 

rr3guhr grid was not prescribed in the RFI 'ark Plan. It a unique rewnnalssam sample location could not 

be idantilied (1.e.. il a biased sample baf ic ln  could not bo duferrnined based an specitis site 
chafacteristlcs), the kcation was chosen using the folbwing raandomizatbn procedure: 

1. 

2. 
2. 

4. 

5. 

6. 

NoRh=south and easl-west dimensions are rneasurod to establish a rectangle that 
l o r n  the boundaries of the area. 
The southwest comer of the roctangle is solecled as the origin. 
Two n W m  numbers behveort 0 ard 1 are generated using a random-number 
generaor. 
The mrth-suuth dimension (fl is multipllod by one random number, and the ead- 
west dimension (4 is mttlplied by the orher random number. 
The resulting values for x and y are used to measure the distances lrorn the orlgin 
or! the respective north-south and east-west axes to dolermins the sampliq 
rn t lon .  
If the resiJtting location is not feasible (i.e.. if it Is outsids the a 4 8  that meets the 
sampllng mena), the locatbn is discarded. and the randomization procedure is 
repeated. 

Aprtl3,1995 4 1994 Sampiing Survey - TA-33 



Sampling locations whhln the foliowing SWMUs Were detorminea using this randomkation tcchniquc: 33- 

OllO(d) at &st Site; 33-0tOc and 33407(b) 31 South Site (Exhibit 1). e 
2.2.3 Excavatlon-Based Radomlratlon Protoco: 

A randomization technique was used for those sample locations within tho trenches whore biased samplc 

IrJczifafiox mould not be delefmined (ix., if no radioactive, mart3ria1, projectiles. debris, B!C. woro lOCiItC!d), 

TP& locatbns were chosen using tho following procedure: 
1, Random r.umbers are generared at S-tt intervals trorn the origin (100 of the Vonch) 

inwardly and horiontally (x ais). The random number betweon 0 and 1 is gt'ncratod 
using a randam-number generator and tnu~ipl~ed by 5.  

2. Random numban gonerated within :he above interval in the veniral plane axis) haw 
their o&in at ground sudace. Values may be posithe of negative, depending on 
whether the kcation was above or below surface. Tho random number betweon C and 
t is rnutliplied by the height andlor dapth o! the trench, 

3. The n r r n m  number in the x plane is bewsen 0 and 5, and the random numbur in tho y 
plane is bstween 0 and tho spocilied height and;or depth 01 the trewh, 

4, Tho resulting values for x and y art3 used 10 measure the distances from tho origins on the 
respeAive horltontal and venical axes Io determine the sarrgle location. 

SWMU 33=007(b) (Berm at Bunkor 25 at South She). S3-007(a) ard .33-006(b) at East Site: and 33-007(c) 
afArea 6 used this randomization (schnique (Erhibrt 7). Excavation i l l  SWMU 33.010(n) ontailed biasing 

sample 'katbns at the bottom of oath trench (Le,, 44 doplh below ground surface). 

2.3 Collocated and Nelghbor Samples 

e 
Colbcated and neighbr samples wero collected in tho !icM to provicto data for estimating spatial variability 

of contaminants in surface soils, subsurface soils. and sedimlsnts. Colloalod samples (dosignatcd as 
!idd duplica:es in Ihe RFI Wrk Plan) were selectad from tho fnlkwirig kcations: 

April 3,1995 

South 

NRAO 

W..t w 
East 33=003( b)-5 

33407(a)*10 
33-007(a)-5 

33-010(ar4 
33406(aW-4 

33*004(k!*5 

33407(b)-4 
33-011 (Ci.2 
33-006( a ) 4  
33-0 04 (rnt-9 
33.0 04 ( f f t ) 4  

33-011 (bbh 

shlMku2 
AAA9612 
AAA9629 
A AA9 6 2 3 
AAA9659 
AAA3650 
M A 9 7 4 5  
AAA9764 
AAA9756 
MA9773 
MA9730 
AAA9827 
AAA9834 
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.: "he bcatbns 01 the coolbated samples were established 1 It nOnh of their respective grld-based sample 

4 @ racabns. 
r 

\: 
Lccations rrl Ihe neighbor saqtes were determined using the gri-based randomization proceduro 

I. 

o&itlind In Section 2.2, excepl that the rareom nuMwrs were cons:nined wtthin the following ranges: I 
L 1  

From 0.2~ to -0.2~ where x Is the east-we:,t g M  interval distance 

From 0,2y to -0.Q where y Is the north-south grbd interval distance 

Nsighborsampbs were selected from :he 4 of the 33 flrld-based sample bcatlons at SWMUs 33-006(a): 
AAA9Tf8. -788, AAA9802. AAAS809 (Exhibit 1). As dated in the RFI Wrk Plan, these samples will 

by used to esttmale spatial variabilny on a scale srnalltrr than that of the pnestabllshcd regular odds. Doing 
this will help to determine if emugh data was collectecJ sither to condua a baselins rlsk assossment or to 

p'lxsed wifh remedialion (LANL 1992a). 

I.. . 
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3.D FIELD SURVEYS a 
Land surveys, radiatbn surveys, and geophyskaf surveys w m  conducted at East, NRAO, and South 
sites lo assist in 

establishihg geodetk control points and coordinates of sample bcaions: 

blaslrlg s.ampRng krxtofls to areas !hat exhibtl above-background levels of 
radbdctlve commination; and 

locaring subsurkm s?mdurss. 

3.Y Land Survey 

Thir land survey ?or Easl, South. and NRAO !;hes was mnduded by ICF Kalser Engineers (ICF KE) 
personnel on lhe folbwlrrg dales in 1993: Kovember '16-20, November 22.24, November 29-30, 
December 1-3, Oeceinber 6.8, December 17, and Decambar 21-22 fhe  land survey dstabllshed 

gmsdatic contml points at East, South, and NRAO sites Imm prlmary Gbbcf Positbning Sys;em (GPS) 

sutvey points published In the tabontory S w e y  Ptwedures Manual ( U N L  1993a). Grtd systems were 
!hmn established as required by the RFI Wrlc Plan to WntiIy measurement points for !he radiation and 
gtnophysical sunreys. 

Lnnd surveys atkea 6 and a portion ot Main Site were comkreled by Santiago Romero, Jr., aM 
Assodares between Febnrary and Aprtj 1993, They astablk~ned geodetic control points from pdmary 

survey pdm SIM by GPS as published in thlj WLSurvey Procedures Manual (LANL 1993a). G M  
systems ware then established as recprired by the RFI Wrk Plan to idafltfy measurement palnts for the 
radiation and geophysical surveys. fuflherdetalls are available in the Summary of 1933 Survey and 

e 

Simlim Aahrirles at TA-33 (UNL 1994b). 

T)rree GPS aMrd points and nhe smnd;ity coontrol wuo&ing points were used to establish the radlalian 
arrd gmphpkal survey grlds. Hubs and tar& wem sot at m s l  paints: for those points on hard surfaces, 
P+K nails were set. A Uetz Set4 Total Statbnl'heodolde Transit with SDR-3 Data Colleclor was used IO 

cc~nduct the survey. 3aU was ckwnbaded ::o an AS? Power Premium 4/33 comptAer using SokkidDCA 
siirveyinQ!engh3erjng design software. All points w m  plat!& in lhe NAG 27 h 83 coordinate system. 

TOW land survey repon lislng lhe coordinates far all grid markers is presented in AWendix 2. 

Rahtbn stmays were canduned by Environmental Dtmensbns Inc. at the South, East, and NRAO shes 
on Novembsr 23 through December 2: December 3 through 17; aW Oecember 2,1993, respectively. 

Tho survsys were conducted on a fbed g M  using !he Ludkrrn Model 2221 44-9 pro2e and the Ludlum 

P,prll3. 1995 7 1994 Samgllng Summary - TA-33 



2221 Filer probe. Readings were taken on contaa wlh tho ground surlaco every 20 ft. The objecfbo of 

Ihemsurveys was to direct !he locatlon of reconnaissaw3 samploc il abvc.background radiation levels 
were IourtU. Oata from the rddiation surveys conducted at Ihe South, East, and NRAO $hac were 
roawded on the Daity Activrly Logs and Radiatbn Survey Form supplied by the Laboratory. 

A radiation suwey al Area 6, conducted by AErex Ltd. in conjunction with a suwoy done at TA-33 Main 
Sils during April 1993, included measurements 3t approrimately 568 gnd localions. Tho Attrox surveys 

were conducted using a Ludlum Model 12s. Further detolls are available in tho Summary ol 1993 SurJey 

ancl San@ing Adivilies at TA-33 ( U N L  1994b), 

Rttmlts for the South Site are c o v m d  in Seaion 3.2.1 East Sile in Section 3.2.2, and NRAO Sir0 In 
S8l3kn 3.2.3. The radiatkn survey data are presemd in Appendix 3, 

3.:2.1 South Site 

De grid pints 'or the radialion sufvvey at tha South Sntl (Figure 2) were es!abiishod on 504, lOO- t t ,  and 
2015-?t unitom spacing at SWMU 33-007(b) (firing sae) and SWMU 33406(2) (drainage channel), 

RatuM, The sunrey revealed hvo aroas erhibiling elevalod radiation, Fwr olevated readings were 

Wated at the berm south of Bunker 25, and one elevated reading was located in tho central channel that 

nis;eds the she, These readings resulled in the assignment ot xanple bcatlons at those aroas, 

3.2.2 Eant Site 
At East Site, a 504 grid was established over SWMUs 33407(a), 33-003(b}, and 33-006(b) (gun tiring 

ansa, shot chamber, ~ n d  shot pad): 33404(k) fwffall): and Material Disposal Area (MDA)-D (Figuro 3). 
AtldHbnally, the central Urainago channel at East She was surveyed every 50 ft lrom beginning to end, 

akmg wfh all sarnple lacatktns. 

RIHU~S. No ekvatod readinas were detected. 

3.2.3 NRAO Sit6 

At NRAO Site, a SO4 gt4 (Figure 4) was e!;tablished over SWMU 33-011(b) (general srorago area) and 

S'WMU 33=OC14{rn) (saprk=system leachfielc). 

Resutts. No 01evated raadings were cletcicted+ 

3.3 Goophyalcal Surdey 

ICF KE personnel conducted geophysical !;uweys at TA-33. East Sit0 and Souti) Site, Ybm April 5 
through April 15, 1994. The lollowing is a summary of the geophysical report (Appendix l) ,  

Pipdl 3,1995 8 1994 Samptlng Summary - TA.33 
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Figure 2. Radlrtlon surveys at South Slto 
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Figure 3. Radiation surveys at East She 
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The surveys invest@:ed SWMUs 33-006(b). 33-C08(b), ancl a poflian of 93.007Ia) at East Site; and 

SWMV 33-007(b] at South Site, Eloctfbmagnetic induction (EM) snb magnotometerlgradiomote: 
(MAGIsurveys were psrlormed within these areas. The resut& of the surveys were used to drlslgn a 

sampling approach and optimally locate subsequerrt samples, 'me East Site geophysical surveys 

assessed the bcafbn of geophysical arrornalios that might indicate either the presence o! buried 
projectiles (rnstal objects) or buried metallic a16 nonmetallic debrls. SWMU 33406(b) consists malnly o! a 
larye crrtscem-shaped berm; 33.007(a) conssts of a smaller bum. Theso berms wero used ror gun tests 
involving uranium projectiles Ihat often contilined other rddionuclides, SWMU 33008(b) had boen 

established In 1984 as a disposal site lor a rna@rTA-33 firing site cleanup. 

The South Slte geophystcal surveys were p!!rtormed la assuss the location of goophysical anomalies at 
334V(b) that might indicate the pressnce of buried projectiles, Historically, the sho was used as a firing 

site for weapons discbarging unnium. beryllium, and tilanium encased in thin steel shells. 

The EM instrumentation conslsled dl a Gecri.rics EMBI=DLgrwnd conductivity metar and an Omnidala 

data logger Before performing the EM surveys, tero-calibralion and phaS84al~bratbfI procoduros were 
performed sn the EM system and documented. The MAG instrumnlatbn mnsir;ted of a GEM GSM-13 

proron precession m;iranetometer/gradim~it~r. Gefore the MAG survey, the correct reference lield for 

Lo$ Alamos, NM, was entered iMo the instrvment's mmory. 

At the end o! each flekl day. the EM and MAG daa warn cbwnbadeb lo a fbppy disk for further 

processing. At the conclusion of the survey, the data ware collated and procsssed using &Iden 
aftware's SURFER Pfl conlouring pragmm. EM am MAG conlour raps were generafed from the data 

to assess lhe h t b n  ci target anornalios. Survey r f m 3 s  for East She and South Srto are summarized In 
Sections 3.3.1 and 3.L.2. respectively. 

3.3.1 East Slte 

Investlgatlon Area& Thres grkl systems were established at the E ~ S I  She (Figuro 5). Data were 
obtainedirom a 5 4  by 5-tt unitmn spacing within each grld. The lnvestigatbn area !or SWMU 3-006@), 
approxlmatoly 240 tl b y  240 tt, encompassed Ihe double berm nofttheast of TA-33-87 (Large 8ermArea), 
The invest$atkn area for SWMU 33-007(a; was a 5041 by 200-tl area bcat6d south 01 TA-33.97 that 
lrocluded a sim berm (Small Berm Area). %e lhird invesiigatbn area, SWMU 33.008(b), was a 704 by 

2404 araa easl of Sa-ndboxTA-33-751 known as the lardfill Site. 

R e w h .  Numerous .?nomalies not associated with known surtace structures or oblects wore detected in 

ttie Lar$,e Barn Area, me anomalies occurred in lwo general tofies. Tho fist zone extendod between 

OE, 50k and approximtoly 200E. 4001r!. These small-magnitude magnetk onorna!ies generally occurrod 
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@ Figure 5. Qeophyrlcal surveys at East Site 
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on ths berm mlerial and an tho nonharn sbpe in that :ma. The socond zone is located between 240E, 
%OE and between EON an.j the northorn perimeter of the grid area. A metallic object that rosombled 

apisce o l  projsctle was obr.erved on !he surface in the general area. 

A! Ihe Small Berm Area. twc anomalies not associal& wrlh sudace StnrCtUres were dotwed. One was 

located at 4CE. 130N and tle athSr at a€, 14SN. Bolh momlies covered small areas and may have 
besen representative o! small, buried metal o3jects. All olher anomalies detected in the area cblncided 
with the locatlon ~f structureslobjects loafed on the ground surtace (Inferlerence). 

Two anomalies not associated with surraee siructures wfue deteaed at the landfill Site. The most 

prominent anomalous area occurred betvret!n 20E and 6OE and between 25N to 55N. No surface 
strumres are associated with thal bcatbn. The high=mrgniWde gradiometer measurements In this area 
are probabpj caused by a considerable amunl cl burlad ferrous mtal or a krd& concrete slab w#h 3 

considerable amunt ot rebar, One other anomaly. located at IIOE, -5N may indkxite a possible burled 
object. However. it is W!ed whin 15 tt of a concrete pad thal m a y  be causing the anomaly. All other 

anomalies occurred In areas assodated with Surtace stnrcruresiobjects of buried util)lies, Localbns 
exnbitlng pophyskal ammalies wtth no surface featurss were excavated to delormino the cause ot tho 

ammaty. 

9 3.3.2 South SLto 

lnvestlgatlon Area. Tho invesllgation a r m  lor SWMU 33*00i(b!, approximately 250 n by 400 ft, Is 
bated 600 rt nOnh ofTA.33-26 (Figure 6). It mnsrsts of a 6tt-square concrete pad (gun mwnt), a 1254- 

diameter half-circle bem (TA-33-43), and an area w6s: Of th9 berm used to test freeerecoil weapons . 
Rowlta. Numerous MAG anomaiios and generatly high gradients were detected throughout the South 
Site investigatkn area, AKPdugh sutface Interferences (,antennas, trailers, rexes, cables, ctc.) ;ire 
IocateU in the m a .  many ot the anomalies occurred ir. areas of tvll oulcropsihat are away from othor 
srrtace features. Because of tho oarrewe of high*rnagnetk gradients at those outcrops, the 

tull/bedrock 15 IMerpreW IC contain a f8lattvely hig3 concentratbn of magnetic or lerrous mrnorals 
(magnetite) that Imerlere with the MAG readings. This was also found other tu1 outcrops (e.g.,TA=18) 

within the Laboratory, 

One mafir anomaly, indicated on the EM contour mags. is not associated wilh any known sudacc 
nnrcttlres or objects. 7'hi.r anamaly ts bcatud ai agproximately 320E, 1 OOb! a d  ooturs in a k w  area 

sumunded by a crescem-shaped berm covered with loose (fill) malerial. It is approximately 40 tl long and 
20 Lo 30 tf w h .  A magnetic ammafy also o a c e d  at this bcatbn. The rrtmaindsr of the anomalies are 
assoclatod wifh the numerous interterences kcatod ;If the South Site. 
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4.0 FIELD SAMPLING ACTIVITIES 

Field sarqling lor 1994 w2s conducted a1 East, South, NRAO. Main, and Ama 6 sites from May 24 

through July 15 and from NovemSor 29 through December 2. Personnel involvod with field-sampling 

activiiias are listed in Seaior: 4.1; the samplirq approach 1s discussed in Soction 4.2: and field 

documentation is described in SectlOn 4.3. Environmenlal sampllng (described in Section 4.4) consisted 
ot surlaca soil sampling: fluid and sludge san:pling: shalkrw hand*auger sampling: oxcavarion and 
tmtnching; am fiAsr alloctkn. Quality control (QC) sampljng (described in Secljon 4.5) cmsistod of 
rinMtR bianks and perlormance evaluatbn (PE) samplos. Sedbn 4.6 lists the samples that deviated from 
the RFI Wrk Plan. 

4.1 Field Term Membsrs 

The sampling tom(s) consisted of the following tleld !cam members: 

Ilmudmm 
Lynn Kidrnan 
Lhda Fluk 

Jim Roberts 

Mike Powell 
Manly Leo 

Cornelius Flynn 

K e '%ms o I 
Kristi Aamodt 

w 
FieMTeam Manager 

Fteld Team Leader 

Field Coordinator 
Health Physics Technician 
HoaKh Physics Technician 

Site $a!ety Gfiicer 

Sampler 

Sampler 

- 
ICF KE 
CF KE 
CST-5 (Laboratory) 

€01 

ED1 
Morrison Knudson 

ICF KE 
ICF KE 

The field ream members presem dufilng any given day are ltsted in the Field Log Notebook (Appondix 4). 

MOM of the 1994 field sampling at TA.33 wiis conducted wirh one sampling team, which typically 
consisted of the following mernSers: 

+ k fleld team leaQr ( I n )  

9 A site safety ofker (SO) 
A heaRh physks technician (HPT) 

Two samplers--one to physically take tP4e environmental sample and one 10 Lake 

iield notes 

4 .2  bampllnq Approach 

Before each sample was taken, tne HPTand the SSO checkod the undisturbed sample locatlon lor tho 

presence of above*background levels Gf radbaclivity and voialiIe organk compounds (VOC). I: VoCs or 
radioactivity wen3 detecled a! co,%eMraticns or activiries above action Iovels. the site was cvacuatcd, and 
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sampling procedures tor that site Were reevaluated. OthRWke, the samplers would proceed 10 cclfect the 

sarnple(s), document weather and site mndhionc and Sample descriptions, and take photos of every 

sample kmtion, ?holographs documenting Site activities are presented in Appendix 20 of this rcpm 
@ 

Occasiomit~ during the I994 sampliw activity, two sampling ioams conducted sampling simuttanoously 
wahin two separals areas. Two 5am(;ling tt?amS wore lorrnod by organizing an additional sat of samplers, 
The m, the SSO, and the HPTwere common to both sampling teams. The HPTand a FL(with tho 
approprlate health ancl safely monitoring equipment) entered the tirst sampling area and monitored all 
simple Loczrtbrts lor radioactivity and VOCs (where uppropiate). tf all lacations were bebw action levets, 
\he HPTarwl SSC (or olhor lieid team rnernber) would authorize the firs! sampling team to prcmcd wflh 

samplo collmkm. This procedure 3pplkd to sutace soil slirnpllryl activities. The HPTend tho fiokl team 
member (with tho approprlate nealth and safety monilofing equipmem) then joined the second set of 
samplers and proceeded to mllect samples vrithi~ the second sampling area as prevtousfy described for 

the one-team approacn. 

As 40611 as posstble after collecrian, all samples were cooled with ice packs in portable ico chosts in 

;icmrUance whh Labratory Environmental nestoratior. Standard Operating Promdure ( U N L  ER-SOP). 
01.02. Sample Containers and Prosmalion. Samples collected in tho morning and mkbatlernoon were 

submitred 10 b t h  the laboratory CST-3 mobile radiaikn rabonrory and the CST.3 on-sito laboratory on 
t3e day of collection. Samples collected in the late afternoon were malntained at tho site In a freezer and 
submitted to !he lsWratories on the tolbwing morning. The mobile laboratory provided radiochemlstrj 

screening data t u  gross alphabeta and gamma tor all tamples [Ampendix 19) 

0 

4.3  Fletd Documoniatlon 

bbmiury  EP. SCPs were used tor all field d0cument;ition and sampling acthitks; those SOPS are llsled 
in Exhibit 2, FieU ommentation was carrisd out in accordanco with LANL*EA4OP-7.04, Sample Controi 
and Field Documematton (LANL1993b). Cocumentalion of 1994 sampling adjvitlos at TA-33 provides 

the necessary evidence to e n w o  and defenb the quality of da:a dttdved from tho samples. This 

docomentation indudes field mte5. sampla coltmion bgs, and chain ol custody forms. 

' 

FIeM notes were recorded in !he Field Log Notekmak (Appendix 4) ciurir!g the 1994 sampling actlvities. 

The field notes iezlude descriptions of 

lieu team mmben for the day4 activities, 

general field conditions, 
mnitoring and sampling procodures, 

0 sampling equipmom, 
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healh and safety 13qulprnent, 

pbcrograph descr ptions, 
decontamination equipmen1 and pradices, and 

other pertinent observations. 

Sample Collection Logs were ccmplelcd for each sarq3le and are presented in kppondlx 5, Tho following 

inkmation was recorded on these l o n s :  

3aie and Ome trt collection 

Sample idontillcation, type, bca:ian. and depth 

Containers ~ l s e d  

Field mniioring results 
Wathw conditions at the timo ot sample collaabn 

Photograph numbers and descriptions 

Chain ot CustodylRequest tor Analysis forms (ApFendix 6) wore complaled at the tlme 01 sampling to 

Mtrnlify and document t b s e  personnel responsible for safeguarding the integrity 01 the samples. These 

forms mairrl;ih doarmentation of sample collection, custcdy chain o! analyses requested, and transfer 
betwen llekl personnel and personnel at the CSf-3 Iaboratoriss. 

The Fnsubmitted the daily field repon (Appendix 17) to the ER Project Cilia to apprise the odke of all 

field activities. The FTLalso prepared daily activny reports !A@mcltC 18) lo summarlto each day's 

progress. 

e 

4.4 Envlronmontial Samples 

Envlmnmntal samples !&en during the 1E94 lleld samotlng activities from the East, South, NRAO Area 
6, arrd Main sites wnlormed tc the AFI Wrx Plan. exmpt as noted In Secllon 4.6. The folbwiry types 01 

environmental samples were taken: 

Surlace samples (Sectbn 4.4.1) 

Fluid arb9 skdge samples (Sectbn 4.4.2) 

Shalkw hand-auger samples (Section 4,4.3) 

Excavation samples (Section 44d) 
Finer Cotkction from Sea MisttY klbmbranEt (Senbn 4.4.5) 

Detailed descriptions of samples taker: during the May through Docemer 1994 satq+lirlg activilies are 
prssenled in the Sample allection Logs (Appendix 5) and the FieM Log Notebook {Appendix 4:. Exhibit 

1 presents a summary of the samples. e 
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4.4.1 Surlacs Sampljng 

All 1994 sudace sample callectkn actkties al the Qst, Sculh. NRAO. and Main sitos con:orrned with e 
IANL-ER-SOP4lG.G9, Spade and Scoop Method for Collecfbn 01 Soil Samples (LANL 1992b). No 

surlace samples were collected at Area 6. (Suriaee samples are delined in the RFI Work Plan as sampks 
taketn frcm the surtace to a depth 01 6 in,) Surtace sdl santples were takon from wkhin t9ese depth cnteda 
and; within ii diameter ot approximtely 6-8 in. Soil was col:ected from each sample loca!ion using a 

dedicared stainless steel spoon and bawl. Ths soil was placed in the stainless sfoe! bowl ard 
homogenized by mixing with the srainless stml spoon, f l i is  method was used 10 collect iippmximalely 
230 samples Wring the 1994 sampling activity, Refer to Exhibit t for details on each wmple. Section 4,6 

diswusses deviatbns trom sampling requirements in tho RFI Wrk Plan. 

Surlacs samples were collected at tho following localized aroas within the Esst She: 

Firing site at SWMU 33=007(a) 

Canyonsde disposal at SWMU 33-01 Oa, XMl Ob, 33-01 O(d) 

Shot chamber and pad at SWM'J 33003(k), 33-006(b) . Soptic system and !each field at SWMU 33-004(c) 

Ominage areas at SWMU 33900S(k) 

Nts elwared readings for radhtbn or VOCs were detected durlng the 1994 surlactl sampling activities Jt 

Eist Site. 

Surface samples were collected at the lo!bwing localked areas within South She: 

SepIic systom and aiff all 31 SWMU 33s 
Firing s m  and shot pads at SWMU 33=407(b), 33-006(a) 

Bltvit storage at SWMU 33411 c 
Landlill at SWMU 33-008a 
Burn area at SWMU 33914 
Canyons& disposal at SWhlU 33-01 Or., 33-01 Og 

Outtall at SWMU 33-004/ 

* Ddainage at SWMU 339006ja) 

Surtacs sam>les collmed from SWMU 33008a and 33.31 Oc deviated tmm sampling rcquirsd in tho RF I 
Mrk Plan(see Section 4.6). Surface soil samples lrom the Ciispusai area a! 33.010~ wore colteclod to a 
depth 01 1 tl trsing the spade-and-scoop methad. 

@ 14.6.1 .a NRAO Sit0 
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Sdrface samples within NRAO Site were allacted from !he following areas: 
Storage sits at SWMU 33.001t b 

Septic system and drainfield at SWMU 33404(m) 
e 

4.4.1.4 Main Slte 
Surtace samples were collected at the folkwing localbed amas within Maln Sito: 

Outfall at SWMU 53402d 
Dmintiek! at SWMU 33004a 

Three locatbns were sampled during the 1993 Phase ’1 invosr@ation at SWMU 33.0024, two 01 which 

(33-1031 and 33-1033) were found to contain trifium. The p p a e  of resarnpling lheso bcatbns was to 

dslemline if the trttiurn activity Is changlng over time. 

Purtng the 1M4 collection activities at SWMU 334024, atfemgts were made IO find bcatbn 33.1032 
(ktmled beiween 33=1031 and 33.1033). However, the stako marking thls bcation is believed to havn 

kren raved during deep ddlling activities. nnd therefc fe this bcation could nCt be located and 
nrsampled. A soil sarrqle was coltacted from rho goneral vklw and is being analyroa for tritium. 

4,,4.f 15 

Thirteen sudace sample bcalbns at South Site showed elevated radlatbn readings: !hese are Uelaileu in 

D h b i  3, Background readlngs for beWgamma in the area is 80420 cpm. 

Elevated Roedlngs lot Surface Samples 

4.4.2 Flutd and Sludge Sampllng 

All tluld and sludge sample mlledion acrivities at the East, ard NRAO sites diiring 1994 cantormsd to 

l.ANL-ER=SOP~OG,IS, Colkasa Liquid W t e  Sampler tof Uquids and Slunies (LANL 1932~). A HAZCO 

Te lbP mucksucker sampler was used to coolleb fluM and sludge samples lrom septic tanks and sumps. 
‘me transtuc3nt plastk sarrrpler conslsled of a samplicg tube, a stopccck, and a &sure system. The 

sampler wtis inserted into !he tank, and the fluid or 5111dg9 was drawn up and translemd directly to the 
;appropriate sample comainer(s), Refer to W l o n  4.6 lor devlatlons from sampllng requirements to !he RFI 

YWk Plan. 

Curing the 1994 sampling activities, one fluM sarqde was collected frpm the septic tank at SWMU 33- 

004(c) (East Sife) using this method, This sample was easily oblained with the 3 4  long mucksu&er 

!iamprsr, efihar dkedly or with the aid of an extension. A sludge sawle for this septic tank was not 

cx~ollecled because no sludge was found in (he tank, ‘The bottom ot the tank was scraped with a spoon 
;Ittach& to ;a 8 4  pole. All that was eccountered was gravel lining !he bottom 01 the tank. 
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Using the mucksucker method. one fluid and one sludgii sample were collocted from tho NRAO site lrom 
the sepic tank at SWMU 33-004(mj. ThIs seplk system was active at the time at sampling, and both tho 

liquid and sludge samplos were easily obtained. 

a 
for'!%u!h Sire, the RFI Work Plan states lhat fluM and siudgo samples will be taken at Septk SystcmTA- 

33-33 lSWMU 33*004(b)), N,3 fluid or sludge was encoiinlered at this septk tank, t h e  sampling team was 

about to anttrnpt sampling thc t dry sediment when dead rodenfs wers observed a1 the OOnom 01 the tank. 

Btrt=ause ot the potential hanta virus biohazard, the sampling team closed the tank lid, loft the area, and 
wight guidance from the Labontory Industrial HygientJ Group (ESHd). 

4.4.3 Shallow Hand-Auger Sampling 
All shalbw hand-auger sample cotleetion aakitles at the East, South, Main, and NRAO snes during 1994 

ccvnfomd to the procedures described in LANL.ER410P-06.10, Hand Auger and Thin-WalTu bo 
Sampler (LANL 1992d). Subsurface mil samples were r6covemd from dspths up to f 0  tt using a stainless 

sloei hand-fiekl auger that was manually dhen  ima the soil. The soil or sediment was removed from the 

ar;lger, placet! iM a stainless stael bowl, and h~mgeaized wlth a stainloss steol spcon, Fifteen samples 
wore ccrilecfed using this method durir'g the 1994 sarfPpling aletkkies. 

Ttw RFl'Wrk Plan required collecllng a total of three samples tmm each hand-augor boroholo at the 

Wowing deplhs: 

*.. . 

Thesilsurlace 
7'he bonom of the stmclure (q.. tank bottom) 

Either 3 tt babw tho stnicture or at the sorVtuf intne!face, whichever is shallower (LANL 1992a, 

0784). 

I1 ths SOiUful l  interlam was encountered belora all of these criaria were md,  a final sample was taken at 

the poim of ctmunter. Theretore, the number of sarrgles taken :rom any bcrehole w3s oHon lirnilod by 

the depth ot the soiVtuP intertam (e.g.. where the soiVtut interface was encountered within 6 in. of the 

!;urtace. only one sawle was collectedd). 

w . ~ i  Ellat Sile 

'The location of the drain tieM associated wirh Septic19nkTA833436 (SWMU 33=004(c)) was determined by 
letigging a shalkw (240.3 f ! )  trench that b i M e d  the cxqected kcation of the drainlield. A section of fill 

rnaterlal was found in the transeetbn, and :he sample tsam determined that this was the dninflekl 1111 

material. Bareholes were handaaugorod to the beptk of the soihuff intertace, which ranged from 3 to 8 tt. 
No slrudures such as tanks, pipcs, or leach field tiles were oncountered during the augering, 
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4.4.3.2 South Site 

Tho kcation of the drainpipe associated wdh Septk7arJtTA-3333 (SWMU 33-004(bj) was known 
because ot the tank's visible outfall pipes. Two burehoie kcations were sampled, The !Ifst borehoLe 
localion was 5 tt south of the tank, the hole was hand&Jgered to a depth of 5 tt, where concrete was 
encountered. The second borehole was tocaIed approximately 6 ff from the tank, in lintl wnh the outfall 
pipss. The hole was nand-augered 10 a deplh o! 4 ti, whore thie soiVtulf interlace was met. 

Eight attempts were made to drill 10 a depth ol at least 12 tt bekw the tank, but all attempts tailed, 

Thisrelore, a decision was mado to collect from the two deepest1 tareho)es, which were 4 fl and 5 tt, 
rmpecflvefy, where rhe suiVtut interlace or concrete was met. No other drainpipes, leach-fleld tiles or 

ouier structuras were encountered. 

JA.3.3 NRAO Slte 

Boreholes wore manually drtven wvnh the hand auger next to and abng the drainpipe, Tho drainpipe 

amclated wilb SeptjcWTA-33-179 (SWMU 33404fmI) was located by manually digging holes 
a*cent to tho lank, Adrainage pipe, wtlich drained ta the north of the septic lank, was located a1 a dopth 

of 3 fi. Three boremies were lhen each manually drivan wrth the hand auger ;o a depth of 4 tt, On0 
bcxlrehcle w% located next to the septic tank and two wire located In tne drain 1IRM notth of the septic 

Gmk. The soilflu4 interlace was encountered al the depth ot 4 ft at all the borehole locations. Samples 

were allectod adjacent 10 gravoWill materiai. 

4.. 4.3 * 4 Main Stto 

Activities at Main Site in 1994!olbwed up the eadier investlg;itbn dt SWMU 33404(a) to locate the 

drainfield plpes of leach-fie& tiles assaciatod with Septic%nkTA-33-31 . The location ot the dnln!leld 
;~ssoeiaed wnh SeptkBnkTA-33-31 was lit's1 deterrmnr3d by augeriw every loot along a transect that 
CmSSed the drainlielU, A bin, vhrtlied clay aps was loc3tod ait a depth of approximatofy 3 ft. This pipe 

mns in a north=south direction and is laid 09l in 3 4  sections. 

h csnstnrcthn map of the draintield (Appendix 4) indicates 10 north4outh-running pipes, each 
aippmximately 80 ft long and spaced 10 tt apart. These pipm cannect 10 a manhole via an castawest= 

running leedsr p i p .  

13y excavating with a shovel. il tolal o$ five north-south-running pipw were locared a! thoir intersodion wilh 

the feeder pipe. Four soil samples were collected frcm diterent pipes spaced as much as 60 ft apart - 
::hree were located approximately 3 tt trom the feeder pipe, aind one was approximately 30 tt from lhe 
!!ceder pipe. AI sampkx were COileCtdd Iran joinls in the clay dnlnpipo sections. 
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@ 4.4.4 Excavation Sampling 

All trenching and bgging activities at Area 6, South, and East Sites contormed 10 LANL-ER.SOP.03.10, 

Trsriching and Logging. (UNL 19336) as well as 10 UNL-ERGOP-06.09. A bnckbce excavated a total 
of I O  trenches a1 berms, catcher boxes, and a disposal art!a. Biased and random scimplos were collected 
as discussed in Secllons 2.1 and 2.2.3, rospdvsly. 

'Trench:n~ was perlonnect 
to remove pieces ol projectiles, debris, or cirders; 

to categorize the matorials lound: 

13 measure the volumes: and 

I. 10 2011ctel bctih random and biasud samgle:; lrOm the tfaxt! and its sides. 

Exlavaled material was examinod lor fadiatbn and vol;itile constituents. Pieces of projoailes and debris 

wflre located within tho tr8XheS by 
excavating soil with the backboo Duckef, 

placing the soil in a pile on the upwind sidrr ot the trench, 

exposing as much soil as possible by raving wirh a shovel. 

scanning the soil with a rnelal dstedor, and 
mnitorfng tor radiatkrn and volatile Gonstiruents with handheld meIeIs. 

Amighqressure water sprayer vias used to minimize dust by saaking the ground during oxcavalkn 
ac:tiv?ies. Refer to Softion 4 6  lor a discussion of deviabns in sampling and excavating pirrcodures l m  

th8 RFI Wrk Plan. 

4,. 4.4. f South Slte 
lbflchw 3' s w w 2  -0lb~h). The purpose of the trtinching aclivit!es at the South Site disposal area 33- 

O!IO[h) was to categorite material found under the surtam. Sawlo locations were biased toward large 

P;lecss ot debrk, The badthoe was used 10 scrape 6 Io 12 in. of soil along a nonh-swth transect in line 

d h  Berm 43. No debris was tocared durirg the scraping, so two !rench locations wore selected at one- 
quaner and thrdequaners distance from the stan of thlj transect. Two small trenches, each approxinalely 

3 it  by 3 tt, were dug 10 a depth of 4 tt. No pieces 01 Cobrls were found at these locaiions. Sampies woro 

collected a? the bottom of oach trench (44  depths). 

T T  - r The trench at Catcher b x  33407(b) was excavated 21 tt 
inward Irom the toe of the trench, 7 tl above ground surlace, and 2 tl wid9 ( the approximate width of the 
trackhoe buchet). No piscos of projectiles were found: thorefore. no biased samples were collected from 
the trench. 
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of O z v ? ! M E e b w  ground surface, 3rd 2 ft wide (the approximato width 01 tho 

bucket). One piece 01 shrapnel, approximately 3 in. by 1 in,, wi5 localed within the trcrnch. A metal mat, 

apFroxwrmately 6 tt by 4 It. was pullod up with the backhoe bucki!lt from the side 01 the berm. The shrapnol 

a#: mat containec! ~ K J  elevated counts using the direct-reading betalganma instmment, 

-a The trench at !3tm 43 was f3xCaVatQd 20 tt inward from Iha too @ 

Bicrsed soil samples were collected :rom around the piece Ot shrapnel 2nd the mat: all other samples were 
unbiased. 

Ice- -h4lJ 33 -0071122 The term located uulh 01 Bunkar 25 was kwwn to bo 
cornaminaled with depietod uranium (DU) prior lo tho slan of tronc5ing activities. A radiation work permit 

(FWP) was obtained from the Lawmlorj Henffh Physics Operations Group (ESH-1) for % excavation 

acivities. Oust suppression was acconylishsd by runfling a sprlnkler down Ihe berm overnight. A high- 

prirsure water sprayer was also used to minimize dust by soaking the ground duriw excavation adivitles, 

73s tremh south o! Bunker 25 was excavatsd 28 ft Inward lrom !he toe of the Irench.12.3 tt a b v e  
gmund surface, and 2 t l  wide (the approxim;rte widlh of the bucket). DU, ranging in djamoter from 0.4 in. 

to 7 in., was tound within the trench. A ldrge pocket 01 DU was found from the too 01 tho trrtnch irward 5 tI 
ard from ground sudace to 5 !I above ground surface. Actbvity of Iha DU rangod from 5,000 to 100,000 

q m  bet;t'gamma. A piace of shrapnel wiih a reading o? 500 cpm betdgamina was found approximately 11 

tt in and 4 tt abovs ground surface. Charred wood was founC scanered thfoughuul the tronch. 

@ 

T ~ J O  biased samples worn collected from areas Were DU was found. AI; other samples were collected in 
armrdance with protocol discussed in Section 2.2.3 of this roport. 

EEecause of the extent ot DU canramination within this b m ,  !he trench was bacMDled and the area will be 
flsvishd in the future. Do?ta obtained from the trerahing and sampling adwitios will bo used to 
Q'laraeterke tho berm !or future cleanup decisions, 

4.4.4.2 East Slte 

:L- The trench at SWMU 33407(a) was excavated 19 ft inward cram the toe 01 

the trench, 19 tt above gmuncl surface. and 2 tt wide (the approximate widlh 01 the buckot). No projectiles 

er Cebrk were found, however a pccket of sand was discovered approximately 5 f t  above ground srrdaco. 

'ti0 contaminatkn or debrls was lound to base biasec samqtlu Iocalions. Random samples were collected 
in accordiince with pro*~col diseusscd in Sealon 2.2.3 of this reprt. 
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e x a l v a t e d ~ ~ ~ e  01 the trench, 9 tt above ground surlaco, and 2 f t  wide 

(tho approximate width of !he bcckot), Four pieces of projectiles wore found in tho born. Blascd soil 
samqles were collMed trom amond the prcjealles. Additional WWn samples wero collected in 
xwrdance with protocol discussed in Section 2.2.3 01 this repon. 

m m  m),. Thamnch at SWMU 23-006(b) was 

excavated approxlmately 20 tt inward from the !os ol tht3 trench, 8 ft abow ground surface, and 2 ft wide 
(that apFroximate wMn of (he bucket), NO projectiles or. Cebrls were found in the  berm to b a s  biased 
sample lotatbns. Additbnal random sample!; wem colleded, in accordance with protoccl discussod in 
Sec3ion 2.2.3 of this repon. 

m a  me trench at SWMU 33006(bj was @ 

a- No 

with sue of the Double Berm where anomaltos were detecled durlng the East Site geophysical survey. 
7 3 1 s  excavatbn was conducted to determlne whether f!rojeailes were presont and were (he cause of the  

ammalies. 

-Two trenches wore oxcavalod on !he 

The  lint trench, bated  a? anomaly w3 (approximately'9OE, SON [Appendix 1, Figure 21 } was dug 18 tt 

inwar3 from the toe of Ihe trench. 8 fi above ground surface, and 8 f l  wlde. No prcjeciiles or debris wero 
locattKt. however a large (1 0 4  by 84)  bbck of tull w ~ ;  located. 

Tie second Irench. W ! e d  a! anomaly # 4 (120E, 70N [Apperldoc 1, F@re 21 ), was dug 20 tt inward from 
t;vr toe of I he trench. 15 feet above ground surface, a9d 10 tt iwMo. No projeailes or debris were located: 

hcwevef, ceveml large blocks ol tuft measuring 2 to 4 3 in diameter were locafed near the ground surface. 

Ageophysicist was cumacted to veriry that tho Wlbn 01 the anomalies corresponded whh the kcation o! 

ttw trenches. He determined that the occurrence of high magnetic gradients at badrock (tun) and the 
hkjh concentration 01 magnetic or terrous minerals within the rock coud have Interfered with the MAG 
readings. Causiw the geophysical anomalies. 

4 I, 4.4.3 Area 6 
Two catcher boxes were dismanrlecf wtth a backhoe, and the rnatorlaf within the boxes was characterized, 

1Y-wM' '- 'The f rex l i  wlthln the wostom catcher box was excavated 

approximately 7 n inward tmrn the toe of the trench, .I; ff above ground suflace, and S tt wide (the 
awroximale width of the catche; box). Fou: sdid metal cylfn<lers and one metal cap were found at 
;upproximately 7 tt Inward tmm toe of the rranch. 4 tl ritove ground surlace, X-7 tt, y - 4  tt, On0 Cylinder 

w i a ~  1 ft bng and 3 in. In diameter. Tho other qlindesj Wre 8 in, long and 3 In, in diamoler. The metdl cap a 



Fig!! , .  

was3 in, in diameter and 0.5 in. long. Material suspeded to be DU, wrth ar, activky of 13,000 cpm 

beWgamma, was found at approximatoly 3 fi inward trorn the too 0 1  the tronch, 2 ft above ground surface. 

Becaust) 01 the high activity, all work was stopxd and ESH.1 was conacted so that an RNP could be 

proce%sed to finish backfilling the catcher b o x  and to excavate In the easlorn catcher box. The excavated 

suit mmakring the suspected DU was wrapped in a tarp and placed back in the trench. The resf or the 

oxavatect soil was placed on and covered with taws to Frevent thO spread ol contamlnation. 

Biased soil samples were collected from around the cylinders and Ihe DU, Additional random samples 

were cullmebin accordance with the protocol discussix in Section 2.2.3 of this report. 

at S- The trench within the eastern catcher box was excavatt?ci 

approximately 7 tt inward from the toe of the trench, 5 I m t  abovo ground surlacc, and 5 i t  wide (tho 
ap(mrimae wicnh of the ~atch0r box), Alarge solid mtal cylirder 12 in. bng and 3 in, in diamofor war; 
found between tho two Catcher boxos. Material suspected to be DU with an activity of 135,000 cpm 
beW(ymma #as found at this sam kcation. 

Biased suit samples wate co!feaod from around the cy!lMer and tho DU. Addltbnill random samples war0 

ccllecied in accordance with protocot discussed in Section 2.2.3. 

BIIC~~IUSB ot the axtent of DU contamination found within the two catcher boxes, the trt?nchOS wore 

budrlllled; this area will be revisited in the 1utu:e. Data obfainsd from tho tronching and sampling activities 

will1 be used to charaaerixe the calcher boxus for lutwe cleanup decisions. 

4,4.4.4 Elevated Fieadlngs Cor Ttsnch Samples 
Ttiirreerr sample Iocatbns at South Site and Area 6 sl'owed elevated radiation readings (Exhibit 3). 

&ilcQFOund readings for beta'garnma in the area is 80-120 cpm, 

4*4.5 SeaMlsP Membrane - Filter 3arnpllnl~ 

" t ic  SeaMisP Membrane sampling was a tollow.up investigation conauctod to dotormine rhe moisture 

uxrm and trltbm activity throughout the depth of Banho:e #2 at MDA-K. Main Sito. Won was 
conducted at Boreholo #Z from October 14 through November 30, 1994, in threu stages: 

Stage 1 - lnstallatbn of the membrane - Stage 2 - Nlnhorif~g of the membrane 

Stage 3 removal of thc mernbraane and simple collectbn. 

The SeaMiP rnembnne was installed by Cherringloil EVf Environmental on October 14, 1994. It 
amatned approximately 60 I-tt by 1 4  ab!;orbent fiilors three-eighths to one-quarlcr-inch thick. Thsse 
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leR-&~ke tihus WRCB placed at S-tl intenrats within the memSrane, which is approximately 300 R long. The 
mer'l*rane was mnilorec! for elmtical resis?ivrfy 3n a wedy basis from Installation to remva!. 

Membrane remval and fitter sampling occurred on November 29. f994. The membrano was romovod 

fmrn the borekls by a cord attached to (he inside 01  I t 3 1  tloepest end Ot the membrano. As ths  cord was 

resbed out of the hole. the membrane wa4 pulled !3lo a blue tub0 with tho inside of tho membrano lacing 

out, and the tube was reeled Onto a large spool. The !iMC spool was moved 10 a secluded roadway (the 
mad leading 10 the southern tip of TA.33) where the tube and the mernbnne wore unreolod, Using air 
pre!;sure. the membrane was forced from the tube. its OUlSidO and !he anachod flhers exposod, onto 

cleiin plilstk skestlrrg, Each filter was cotlectr3d and placed i n s h  a 1 =L plastk bofila as soor as it was 

exposed. and submined lor lritium and misturs analysts. A more dnlziled sxplanatlon is found in 

Ap(;endix 4. 

4 .!5 Quallty-Control Samples 

FieM QC samples w" collmed during all 1094 field-wnplicg activitlos at TA-33 to provide the means 

of issessing Ihe quality 01 the resuttant data. Field QC samples - rinsale blank, PE field blanks, and 
field dupkales- were co!lected during the invrtstigatior as spociliad and defined in the sttospecilk 

QIAity Assurancelbuality Control (QNQC) Plan (Appsndix 74). All QC samples were colleaod at a 

BJ- Rinsato.blank samplos wore! submitlet1 ro check for cross-contamlnation of samples trom 

dtrcomamination procedures. Mer nandedicated equipment was decamarninated, it was rinsed with 

C$T-3=issued deiunized and distilled water, which was collected in dedkated stainless steel bowls, 

Rinsate-blank samples from this water were collected w d a r  !he farno corxtltbns as the environmental 

fii3kJ samglss. 

a a  PE rnmples weie used lor the folbwing masons: 

'Ib check for contamination that may hove teen Introduced from ombiect conditions 
or Improper handling proceduros 
fb check bn laboratory recovery o! metals and radioactive constituents in order to 
evaluate matrix Mects 
To provide icfomation or. how wet; the analflkal procedures work typical o n - m  
soils 

Since Ihe rnajcrity ol the samples collected at TA-33 are mil, :he PE bh,W were of soil matrix. Material for 
tne PE soil samples were purchased trom ot.she sourcds. Inorganic Ventures, Inc. provlded soil spiked 

with kmwn concentrations of imrganlc constituents wspoctsb lo be present at TA-33. Idaho National 

Enginsarlng Laboratoy provided soil spiksd with kncwn anuuntS 01 radioacrivo and mota! constituents 
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suspeaed to be present at TM3.  The PE 5011 was supr3lied in bulk and placed in sample containers 

abng with the environrnontal samples. 

w- Colbcated samples served as lieM duplicates and were collected 1 tt north at lheir 

tey%tive sample bcalkn. The purpose 01 !he sanlpier is to provide data to evaluate contaminant 

variability, to met the crneria 01 variance panemeter esrimates, ard to evaluate the data's comploteness, 

represe ma tive noss, a rd cornpara bility, 

4.15 Devtatlonr from RFI Wrk Plan 

Some of the sampling procedures deviated from t h s e  specillad In the 1132 RFI Vhrk Plan. Tho lolbwing 
sections Idomfly these procedures and discuss the 6a:a quality obfectives tor the modltlod procedures. If 
sampling procedures were madfiled, these changes were nbted in Ihe Daily Fjeld l op  Notcboak 
(Appendix 4j, 

A sbudge sample was not collected from SWMU 33404(c), a saptic system, because 
tRrj  structure did not contain sludge. 

S\NFAU33aQGIh)andG'(& The work plan specilins excavating to depths 014 !I and collecting 
samgles from given depths within the 4-H protlle. The work plan also speclies submitting samples of tho 

projeclilas recovered In each pile for lalxraiory analysis. 

The field unh members changed the objective 01 samsling In the berms !o better characterize the 

excavated areas. The depths 01 the trenches (which lndudod !he varlial oxtent of excavation above 

grcund sudace) ranged from 8 tt 10 15 tt, as opposed to the requirod 4 4  depths. Rather than sampllng 

the projectiles recovered from the debris pile, soil surrounding the projactlles was collected for anatysis. 
This soil chharaeterizalbn betler represents tho presence of contaminatbn, whkh most likely is attributable 
to transport from the projeailss. Tho number at samples collected was equal to or greater than the 
n u m r  called lor in the work plan. 

Eliased and random samples were c~lI0cfed from SWMU 33406(b): random ~3mples were collected from 
dWMU 33407(a). Since r ~ )  pm)eaJ!es were kcated in SWMU 33407(a) to bias sample bcatkns, 
characterlzatbn ol the soils w:ll pmvMe dara needed 10 any;lele a baseline risk assessment. 

Two a i tbna l  trenches were excava!ed on the north :;he ol the double berm at SWMU 33=006(b), where 

anomalies were detected durlng the geophysics survsy, Thls additional oxmvatian was conducted to 

(Setermine whether projectiles were presein and weie the cause ot the anomalies, 
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to be e x c a v ~ w a s  mi sampled during the 1994 sampling aclivities. It was determined that the backhoe 

was not sMkie;tt to excavate Ihe large mattlrial expected to &e within the landlill. A new sampling pbn wJl 
ba devfrbpea to better address the sampling needs 01 iho laWill, and sampling activities will bo 

c~nducted at a later date. 

fhir SWMU, a nanradbactrde landfill at which the RFI Mrk Plan rctquireb two trenches 0 

Sludge and liquid samples wero mi: caikxrted from SWMU 33+004(b), a scpk lank. 
bec:ause the stmchrro contained neither sluC;gs nor licuid. 

sx4tt I 3 3 - w  I An addirional samp!e (33406(a)40r, which was not required by the RFI Vhrk Plan, was 
collmed lrom !he top Of the shot paa. The objedive 0'1 collectlng this sample was to lunher chamcterizo 
thc ontamination from the implosion loallon. 

SY Additional samples (33-007(b)-10 tlvough 12), which wore not roquired in the RFI 
Wirk Plan, were mlleaed from the drainage leading IC Ihe canyon. The objective at wllectlng these 
samples was to charaaarize rum11 frcm the berm next io Bunker 25. 

%- SWMU 33=00&, a nQnradbacfiVtr Jardill ai which the RFI Work Plan required two 
csnches to bo excavated, was not sampled during the 1994 sampling activities, Threa surtace samples 

wore collected trom the toe ol the landfill to detormins H there was munsfl lmm the fill area. A new 
saimpling plan will be developed to bettor adclress the sampling needs at the landfill, sampling aaivitles will 

btt conducted at a later date. 

s- The work plan spocifles excavating to depths 01 4 ft awl collectlng samples from given 

6opths within the 44 prolile. The work plan also specifies submitting lor lahralory analysis sarnples of 
each type of material recovered. 

Ciscarded rraterlal reportedly was scattered along them mesa surlace at this SWMU; however, no surface 
debrls was ObSSrVed, Th8refOrrl.. f3XcaVatkn procodwas were changed to incroato tho likelihood ai 

kicating subsurface debris. Members 01 the ltekl uni: changed tho procedures for sampllng the debris pile 

to better characler'h the pile. 

me work plan specaies excavating to a depth at 4 n and collecting samples within the 4- 

t: profile. The work plan also speeifles subrniltlng for labontory analyss samples of each type of matertal 
recovered, 

Since conurnhation was detected in previous studios, the objectbra ot this invostigalion was to determine 
whether to GoMuCI a c0rrecttivo action Dr to request No Further Action finding based on a stto nsk 

assessmem. Because tho pile materlal Is Selievad to be tho same on tho surface as bolow 11, a decision 8 
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was made 10 collect rirface. ather than subsurlace, s3mples lor reasons ol health and safety and 
expodiency. Slr locatins, as oppGsod to one trench bcation, were Sampled to better characterize the 

pilo. 

sjr,J.& 33.0- The ~ o r k  plan specifies excavating Io a depth o! 4 tt and collccling samples 
wffhin the 44 pro1iie. The work plan also speclies sub!nittir# lor laboratory analysis samples 01 each rfpe 
uf rateriaf recovered. 

Mtrmben 01 Ihe lie& unit changed the procedures formsampling the boms to better characterize the 

exmated areas. The depth cl the trenches (including the venlcat extent 01 excavation above and below 

gnwnd surtace) were 4 tt and 15 It, as opposed t i t  the required 4 4  depfhs, Rather than collocting 

samples of each type 01 material recovered from ;he drxcavaled area, soil surrounding each piece of 

matonal was cdlleaed lor analysis a merial  was lscrnd, This soil charactoriration bettor roprssonts the 

presence vl confamlnaibn, whkh most 1ikel.l is attribulaSle lo transport from lhs debris, The number of 
samples collected were equal 10 or greater than tne ~ L I  mber called lor in Ihe RFI Wrk Plan, Biased and 

random samples were collected lrom the b t m  next lo Bunker 25. Random samples "ere collected lrom 

!he catcher Mx Mcause no debris or projectiles wero loca!ed to bias-sampling locatbn, 

s m  u 334 QLiEL The work plan specifies uxcavatiry: to depths of 4 tl and callecting samples from within 

lhe 4 4  profiie. The w5rk plan also spec#ie!; subminicg samples of the projectiles recovered in each pilo 
tcr laboratory analysis. 

Members of the tie@ unit changed tho procedures tor sampling the bslrns to bettor charactorim the 

excavated area and to consider conducting a cleanup durlng the investigation pdrbd. The depth 01 lho 
trenches (which ineluded the venial exten: of excavutlon a b v e  ground surface) was 5 ft as opposod lo 

lire 4 ft s p w h c l  in tho work plan. Rather lhan colleclirlg satrwlas of the projecliles recovmd trom the 
axcavated area. soi! surrcunding the projectiles was collected lor analysis. This soil characterization bener 

nspresents the presence ol contamination. which m s t  likoly is anribtable to transpan from tils 

projectiles. l'he number of samples was equal to or nrftater than the number called for in tho work plan. 
Elias and random samples were collected for the mavated areas. Chancterizatbn of tho soils will provMe 
data needed IO complete a baselfne risk a!;sessmeir, 
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3) 5.0 HEALTHAND SAFETY 

Heahh and salety monitoring was conducted 10 protea field workors from suspected or known physical, 
chsmical. and I adiobgic;rl hazards during on-she operat-ons. mis soction discusses field monitoring for 
physical and chemical h;3rzrds. Field monitoring for radiological hazards is dlscussed in Saclion 6.0, 
General heath and saloty requirements are described in Sscllon 5.1, diroct-reading instrument (DRI) 

monitoring is rjescnbed in Sectkn 5.2. and cther personal mnhortng is doscribed is Ssction 5 3 .  

5.1 HQalth and Safety RequitementR 

5:i .1 Hoslth and Safety Plan 

A:;ite-specHk hoatlh and safety plan (SSHASP) was pfeparud to establish procodures, minimum safety 
and heatth requirements, and ernorgency actbns ?or at1 personnel involved InSA.33 lield activities 
(Appendix 8). All lie& personnsl, subcontractors, regulatory perscnnel, and visitors were required to sign 

a $tatemem achnowledging that they have wad, undemood, and agreed to abide by the requiretnents of 
thlO SSHSF! The SSHASP met tne requirornena of 29 CFR 1910.120, Hazardous Waste Operatlons 
arid Emergency Response: :he LnNLRadmbgical Control (RadCon) Manual; and tha Laboratory ER 

Prcgm. The SSO maintained the uh!mate aiithorily for Interpfe!ing the SSHASP and served as the 
primary contact for P&a!th and salsty issues. 6 
5.1.2 Slte Control 

Before lield operation!; began, site control meZ;ures were implemented to control employee exposures 

and to ensum only trainod ard fully intorrmd persons Oaieud access to the she. Three work zones wero 
established: Exclusion Zone (U), Contarninallon Reductian Zone (CRZ), and Sup$ofl Zono (SZ). 

k . *  

fhe €2 included the area mosl Iikety to have contamiriatbn or in whicli work aaM!es were mst likoly to 
presern hazards to personnel. All €25 were demarcated using barrier tape. except when a tone, ssch as 
art the side of a ranyon, was deemed botn largo and slgnillcantly r o m t e  amugh that intnrddrs would not 
be expected. In such czsos. tho zones w m  sdrninist~3f!vely conlrolleu by vlsual inspectlcn and by 
(mhibalng untrained personnel and vlsitars from gaining access. 

'fhe CRT was established, in most ~ s e s ,  next to the SZ. All decontaminalkn occurred in the CRZ, In 
;aWition. all generated waste was temporanly plamd In drums and stored at satellito accumulalkn, 

'me SZ included uncontaminated areas wnere a conirniand past lor administralivo lash and operallons 
support were ioca&ck Safety and fin1 aid supplier,, omergwncy contact numben, materlal safety dafa 

sheets, and ttw waste staging area were ill1 in the Si:. 
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A n w e r  area was designed on a daily basis and ComrmJnicateQ to all tleM members during the dally 

Dtlgale Safety Meeting. lhis msrer area was rxIf markrrd or labeled in any way, but Its local!on w35 naled 

on,a krllelh board in Ihe SZ. 

Saa access control was achieved lhrough use 01 postiflgs at dte and work zone boundnrios, badges, and 

erriry/exit logs. 

5.1 3 Personal Protoctluo Equlpmont 

Salectbn ot PPE was based CII an evaluation ol Ihe PPE psrformance characteristics relative to the 
requirements and limitations 01 !he sifeltaskspecitk amdhbns, duration and the hazards and potential 
hazards identilied in the SSHASP. Bbie 8-1 ot the SSHASP presented a detailed description 01 PPE 
required faf each task. No rec;uirement modifka:Ions were made d.~ring the field work. 

5 ,1 .4 Emergency Action Plan 

An Emergency Actbn Plan w35 designed to meet the rquirements 01 29 CFR 1910,38. Posted onsite 
were emergency cantacts ancl phone numbers, akng with the most direct route to the Les Alams 

Medical Center (LAMC). Persclnnel using ii cellular plwne were instmatid In the event 01 an emergency 

not to call Qt l  (thki wouM connect the calkr to Santa Fe) but to call LAMC directly. This direction was 

nspeated at ever), dallyBilgat9 Safely Meeting. First itM supplies. an eyewash station, and a flre 
extinguisher we18 malnftained onsite at locations known to all team members, In the event of an 
emergency, an alarm wouk: have been mixed by use of an air-horn: howover. no w e n t  warranting the ' J S ~  

01 the air-hrn occurfttd. Funher information can be lorrnd In the S o ' s  Field Summary Repon (Append% 

13). 

5.1.5 Stte lnrpoctlons 

Dally health and salety inspections were Coftduaed ;3nd are documented In Appendix 13. Si!u 

tnspeakns were carded out by 311 tidd mombers behre any in?rusive work was conducted. Any evidehce 

of rodent inCItstarbn lead to altematke riasures such as sample rebation, to prevent possible hanta 
virus CoMaminatbn 01 the field crew. in om instancdr, the sawle was not taken from a septic tank 
containing dead rats, since the biobgical mzard prfisaitl in the sample could cause dBicukies in the 

process ot Iabwamy notfiication and possib!e analysis imnsistencies, and no alternative stimpling 
Wtbn was feasible. 

5 ,Z Olroct-Reading Instrument Monltorlng 
DRI were used to monitor the work envimonment of an*s#e WolkefS, 7)10 followirlg instnrmems and thelr 
action levets wure used lor sampling activities: 
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8Nu photoionuation detecror (PID). Model 5 ppm 

~~S;\axygerrlcombus~ib~e gas meter 
PI1 01 wdh a 10.2 ev prabe 

22% 5 02 ~19.5% cambusliblo gas 2 10% LEL 
MIE Miniram aerosol dust monitor, 50 Wm3 
Model PDM-3 
TcicumAnalflsr s pgm3 

irrstmment was calibrated 2t the bginfiing of thc workday. The calibratlon bgs are provided in 

+Mix 10. The P!D was used to monitor organic v a p r  concenlralbns in samlcr breathing zones and 
cbwnwind of sarnpling activltles, whem VOCs were potential contaminants 01 concern. Monitoring rosuns 
a n  docummad in the Sample ColIeaibn Loas (Appendix 5) and the 3eM Log Notebook (Appendix 4). 

Thn oxygerVcunWsWe-gas melet was usod at septicvtank smnple locallon!;. These measuremeMs are 
documented in the Sample Coliection Logs and tb OoIly Field Log Notebook. 

The Miniram aerc,sol dust monitor was used downwind of sampltng activities atxl excavaiion operatbns. 
The instrument was pl~ced on samp!ws awl on the backhoe. Readings were taken on a continuous 

basis. Miniram measurements are &cumenfed in the SSO's tield notebook (Appendix 11). @ 
The tritkrn analyrer was usad dcrfng both tbe S8aMist Fitter mmgllng and the surtace sampling at SWMU 

33002d outfall to monitor tor tritium vapors. Tritium measurement$ are boCmentM i17 the Field Log 
Norebook. 

The resub oi DRI monitoring wem as folkurs: 

Organic vapors were not detec:ed at sanple kcatbns or in ths breathing zone of field worker, 
csing the P13. 

fleauiqs taken from the Minirirm worn by the sampler ranged from 0.04 ms/m3 to 0.19 
m @ d ,  The reading takon lrom the Minkam worn by the backhoe operator did no1 exceed 
0.01 m&. meso readings are well bekw the screeiiing action level (SAL) oi 50 w m 3  for 
paffkulates listed In the SSHASf! 
Ttbm acrncentratbns were bebw lhs SALol5,O my$$. 

5.3 Penonrl Monltarlng 

Personal-air sampler pumps (SKC Univewl Contimi Flow %mp!er) were worn by the sit0 workors 
deteninod to be mst exposed. The pommal aireanpler pumps sampled alr from the worklng 

environment through 3 7 m ~ 1  paper 1IRm d u d ~ g  a sampling perkid of appnrxlrnately 8 hours. These litters 
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The pumps wero worn on four sampling days In the tollowing bcalians, at which beryllium, cadmium, and * lead were PCOCs: 

- 
.I 

0 

Analyses for all elemnts were bebw the repuned detectbn limit. these resuns indkafe that porsonnel 

involved with samphng adivities at TA-33 were not exposed to ?armful or measurable levels of 
contaminanls (Appendk 13). 

Durlng surlace sampling activities at East Sie. June 2,1994 

During surtaics wmpliry) activittes a! Sou:h Sile, Juno 10,1994 

During lrenching activities at South She. June 28, 1994 

During rrenching activrtles at Area 6, July 8, 1994 
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6 .O RADIATION SCREENING W R I N G  SAMPLING ACTIVIYIES 

Pre- and post-sampling radialion screening 01 soil sample locations was performed using the Ludlum 2221 
with a 44-9 alpha-betagamma detecor. Results were recordea in tho FieM Log Notowok (Appendix 4j 

and on Sample Collection Forms (Appendix 5) .  Approximately 300 samplos wefa takon. tho major9 of 
which we18 surtaco samles. Ot the 300.26 showed elevated readings. Results 01 the radiation 

sccraenicg are summarire:' in Appendix 3. Elevated readings 01 soil samples and thelr locations are listed 

In Erhibi 3. 

April 3,1995 

In addHbn lo soil-sampling operations, other duties included initialing and closing out RLVPs, monitoring 
personnel and equipment exiting the U, and peilonirlg equipmenl reloase suhrey; on materials or 
equipment leavlng TA.33. Freearelease surveys entailnd surveying lor direct alpha-beta-gamma using the 
above-mentlaned instrument; and collectiryl alpha smear, usllng a Ludlum 139 with a 43-32 
a:pha/betiCpamma deleclbr and rl Ludlutn 2221 with a tudlum 434 0 tray counter. No radioactive 
contaminaim was evw detectee on equipment or Fersonnol leaving the work area. 

At South. East, andkea 6 sites, trenches were exav;itr3d to charactorizo the matorial and potontial 

comaminatbn within projectile catcher b o x e s  and bems. Every two or three buckets of din removed by 

backhoe was placeU Io one side and scar,necl as diswssed in Sectlon 4.4.4. Secause of tho detailed 

procedures ldbwed durlng excavation, confidence is high that any existing DU ccntamination was 

detected. While trenching operaticns were in progres:;, water was always used as 3 dust suppressan!. 

Three W P s  wera generated during worlc ;it TA-33. T i e  criterion lor Initiating an HwPwas a Ludlurn 44-9 
reading above 800 cpm. Wnen this crderion was met, a Stop Wrk order was initlatea and ESH-1 

comaaerl tu review the situation and determine whemer an RNPwas required. 

Panorinrit working in RiVPareas worcTyvak" coveralls, two pairs or rubber gloves, and rubbar booties 
over steel=toed work boo&; duct tape was used to cover all warns. In non-RWPamas, standard work 

dress consisted o! conon cov~millls, one pair of rubbur or a t lon gloves (dependii'tg on tho job), anb steol- 
toed work boors. 

6.7 East Slte 

Mbrk at Ihe East Site consisted 01 trenchiilg into and characterizing catchsr berms, c3llectlng 

sudacelsubsudace soil samples, and sampling dispcfal arms, gucfiresrfcs, outlalls, and a septic tank. No 

contaminatbn was detected during work .at the East Site sampling Opei'3tiOn. 
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4) 6.2  NRAO Slte 

\brk at the NRAO Site consisted 01 sampling a general storage area and scprc tank. taking alpha/ 

betalgamma rneasuremms, and collecting surftacelsubsurlactr soil samplcs, No amtamination was 

detocted during work at NRAO Site. 

6.3 South Slto 

Mbrk at South Site entailed trenching into ard charaderlzing !2rojectilo catcher bcrms, collecting 
sudace/subsurlace soil samples, and sampling at outfa:ls, irnplosbn was18 areas, a drainage ditch, 

disposal areas, a shot area, 3 burn area, a bl#k and a septic lank. Contamination was dctoaod at five 

South Site sampling areas: the berm south 01 Bunker 25. the irnpbsion waste aroa, the shot m a .  the 

drainage drtch, and Ihe burn area. Detected comaminition tram soil samples are mtod In Appendix 12. 

?,vo RWPs were issued at South Site: one at the berm south of BuiMiing 25 (SVJMU 33-007(b)) and the 

other at tho impbsbn waste area (SWMU 33.010~). 
0 The berm south of aunker 25 was exavalm inw;;rd 28 ft trom its base The area displayad 

wrdesprezd contamination. 011 detected in the trench wilhin the top 5 ft 0 1  Ihe berm’s wflacc 
was dispersed Whin an area 5 fi from the befm btase. A GhRc Air Smpler was used to take 
continuous air samples durlryl !he trenching operation: results are pcndlng. 
The implosion area was sampled to a deplh of 1 k Above-background radiation C O J ~ ~ S  were 
detected at all sample locations. 

6.4 Area 6 

The work at Area 6 consisted of trenching irno afM charaaefiring two projsctile catcher taxes. All dirt 

remvod from the boxes was placed ofi tarps to prevcnt the spread of posslble contamination, ACWe 

Air Sampler was used tc take continuous a ir  samples during Ihe trenching oporation: results are penbing, 

” .. I I .  

While trenching into tne wtxtern catcher box, DU at 13,000 cpm was detected in the soil approximately 3 
fr in and 1 t: above ground. At that ttme, a Stop Work Activity was initiated, and ESH-1 was contacted. 
WriC conlinued tno next day after Issuancci of a R”P, Whils trenching into the 88Sern catcher box, DU at 
135,000 cpm was defected 2 tt to the right and 4 tt In rront of tne box. Once again, the prosonee 0 1  

corrtaminatbn was anfirmod, and the trenching cpei’aatbn at Area 6 was hahed, All soil was put back in0 

the two catcher boxes, and the area was Cleaned up, 

€levatxi readings of soil samplos and readings of all soil sample locarions, b t h  pro- and past-sampling. 

are listed In Appendixes 4 and 5 and in Ghibit 3. 
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0 7.0 EQUIPMENT DECONTAMlNATlON PROCEDURES 

Decontamination o! fan-expendable equipment is a critical pan of data quality assurancc. All sampling 

equipment was afetully deccntaminatfd botnre reuso. Sampling oquipmenr tnat was no! to bo rcusod 

(such as sampling spoons and bowls) was stored pending analytical results ol a rinsate sample. All of tho 
dacornaminated sampling equipment was rlnsed in a large bucket containing me approprialo volume 01 

water needed to f i l l  ricsale-samplo bottles. This rinsate water was poured into the appropriate bottles and 

suhmmed f0t analysis lor all PCOCr,. rifts equipment m y  be reused for future activirios if analylical results 

ot me corres;sano'ing sarnptcs indicate that nn contami:.iation was present. 

Sp~cific procedures used lor the ducontamlnatlon ol the mama) sampling equipmont arc dcscrlbed in 

Section 7.1. 

7.1 Oecontamlnatlon of Manual Sampllng Equlpmenl 

Sampling aquipment such as hand augers, th8 ?kllonrY mucksuckor sampler, and nondodicatad 
stainless steel spoons and bowls wore Uecontominated before each reuse, Cecontarnination procedures 

erilailed scannifa the equipment with ?he tridlum 222'1 44-9 GM Probe, swiping tho oquipment to verify 

the abssnce or the presocce of radiation, washing the equipmont in a solutior. 01 AlwnoxTW and water, 
rtiisifg in water. and rinsing again in distilled water. As specified in tho approved site-specilic Wastc 

Mianagemsnt Plan (Appendix 15), decontanlination ssdiments were returned 13 tho SWMU from which 

tho samples were collected. The dmnlarninatbn wator evaporated in the ha!. dry New Moxico air. 

0 

M e r  trenching and backlilling oach site being investl(tated, tho backbe was decoritaminatad. 

Decomaminatbn of thr! backbe was conducted lor data quality assurance reasons 3s well as to svoid tho 

spread of coontamination from one sile 10 amber. 

Deeontamlnatbn entailed 

sprajing the backhoe. while In the SWMU, wilh 3 high-pressure sprayer following oxwvation to 
romue the slodlments; 
driving the sprayer-cleaned bacWlos from tho SWMU into the CRZ; 

0 scanning thd backhoe with the LuUlum 2221 44-9 GM probo tor betalgamma radialion: 

swiping the backhoe: 

0 analyzing the wipes with the Ludlum 2221.43-10 alphalbelzdgamma tray counter to vorify the 
absonce or presence Q! radiation; and 
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spraying the backhoe a second time wilh a highadpressure sprayer il resuhs lrom !bo rablatlon 
indicated cantarnination was still present. 0 %  

I - 1  fha decontarninatbn proccss was conctuaec over two plastic tubs Io captcrro all the dccontaminalion 

liqtrlds. Decontamination sadirrlents were returned to the SWMU from which they came, 

I 
7.3 Managemcent of Llquld Waste 

Lkluid walcres generated from dscontaminatkn wash and rlnse processes during 1994 sampling actlvrtles 
wwg minirol. Very small amounts of watw Vrere used tor the decontarninatkn procass. This watof 

e w p m t e j  by day's ewl. and sa no wastewater was accumulated from lhls process, Dry scdimnts that 
remained in the tub bolloms we:o returned to the SWMUs from which associated samples were taken, in 
auxvdance with tbe silo-specific Wasis Management F'lan and LANL-ER-SOP-1.06. Mznagament ot RFI- 
Qinarated Wastes (now LANL-ER-AP-05.03. Managenonf of Environmental Restoralion Prqect 

~ a t t 3 s ) .  
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AJI wastes generated during sampling act ivltias at TA-33 were managed In accordance with the approved 
srtespedfic M s r e  Management Plan {Appendix 15). This plan complies with Laboratory Administmve 
Requirement (AR) 10-1. Radioacttvo Liquid V4de (LANL 1998): A 9  10-2. Low-Level Radioactive Solid 

M i t e  (L4NL 1991c);AR 10.3. H3~arbous arid Mked Wane (UNL 1493e); AR 10-9. Waste Profile Form 
(UNL i993t): and WL-ER-SOP 1-06, Management al AFl Gonerated Waste ( U N L  19929). Tho 

pmetke of waste miniinaatbn (as required by Laboratory AR 10.8, Waste Minimization (LANL 19916)) was 

inoirporated into the plan and greatly rductd tho amount of wasre that n80ded to bo slorcd and 

rnrrnaged. 

During site anivities, RCRA hamdous wastes were gAherod into one of the threa satallite accumulatian 

armas -one sach at Grst Site. South Sire ardkea 6. Tho Salellittt accumulation area contained drums 

Icr'RCRA hazardous sola wasto and radiative waste All solid wastes ganuraled as a rosult of sampling 

activities were screened for gross betib'gamna acMy and were swiped anc counted !or alpha activity. 

Riidkaatve waste was generated froin the sampling adetivitles at the RWPan!as. Wastes volumes In the 
satellite accumulatbn areas were less than 55 gal. at Lye end of site actlvitier;. At that t h e ,  the wastes 
wive moved to lhe less4han40day slorags a n a  at Area 6. One 55gal. drum contains solid RCRA 

hiuardous waste. suc!! as swipes and Qbves; another contains mlM radioactive waste, such as swipes 

afKl PPE. The drdm comainky solid RCRA h a m a u s  waste will remain at the less-than-90-day storage 

area unt!l the mtafial can be picked up by the Labmilory Wasre Managemimt Group and disposed of 
appropriately. 'The drum containinS solM radioactive waste is presently stored adjacenl lo the less4un- 

9Oday storage area. 

The 55gal. steel wasre dnrrns with rlgid plastic liners provide both primary and secondary containment. 
Mclitknal secondat-/ containment is ?roviced by the bermed areas cotistrucled at clach waste 

nmnagement area. The bened areas con!;ist of heaq mil plastic ptaced under 

everlying frameworks of polpiny1 chlooride (PVC) pipo that form lhe area bxmdarios. Tho 55-gal. drums 
are 581 on w w n  pallets inside the bermob areas, cavered with tafps, ard labeled (kppendix IS), 

waste drums, with 

Management of solid wastes genefaled during sam$dlng aakitios at TA-33 is described in Seaion 8,1, 

No water was accumulated dunng the 1994 sampling aclivrtitrs atTA-33 

e '* Tho 55gJ. d a m  was removed from thc Im4han4Oday ',torago m a  on 
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8.1 Manrgomont of Snlld Wste 

During 1994 sampling aaivjtles, solid wastes consls!ed of pomiial protodive cbthlng, swipes, and litter 
0 

pairsrs 2nd Kimniges” Irom the HE tield lest kit. Pewnal proreaive clothing was placed in heavyduly 

balls and transferred into the designaled dnrrns at the salellile aaumlation areas. 7ha !iller papels and 
Kic4wipesfu w f e  placed in small, reseaiablo plastic bags labeled as “HE ktt waste,“ and placed Into drums 
fabeled lor dlsposal of hazardous sol@ waste. 

e 

Csgril 3,1995 40 1994 Field Summary - Tk.33 





a 

e 
.... 4 

0 

9.0 CONCtUSlON 

The 1994 RFt sampling at the €as: Site, South Sits. NPAO Site, Main Silo, and Aron 6 complofos Phase I 

*I 
I: . 

sarnpling at these areas wrth tho lolbwing exceptions: 

0 Two lanc#ills at East Site and South Site 

The polychEclrinaied.biphony1 arna of conc8rn at East Site. 

Land, radiatbn, and geophysical surveys were condumd in accordarm with ER SOPs and the RFI Woh 

Pbn. All surface soil, subsurface soil. fluid, an6 sludge samplss w e b  colteetad in accordance wilh ER 
SOPs and the RFI Wrk Plan. Health and safety mnk3rlng was conducted in rmnpllanco wrth the 

SSHASP, DscFrrtamina!ion and waste managenwnt viere conducted in conrpllance with the Waste 

M;inagement Plan. 

RttsuRsfrom this Phase I Investigation will detamin0 tbe nocessity 01 a Phase I I  investigation, If required, 

tho Phase I I  data will be desjgned to characterize the rialure and extent of #ontamlnation for a baseline nsk 
asessment or to evaluate r e W i a l  attemafwes ai the site, 

t; 
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I Sampk 1 Sampb Sampling Endisrg 1 
SWMU SampleID SiteID raach Location ___ Dale 1 Typs Uairin Ttii&tkpo %,i::a I 

- 33.003B- 1 AAA9608 3 3 - 1 3 0 0  %&I Shot Chamber 5127194 Surface Soi! Spade-spoon 6 1 in- 
Shol Chamber 5/27/94 Surfaco-. S d  Spade-spoon 6 1 In 

6 t in 
33-0036-4 A A E 6 1 1  33-1323 R a m  Shol Chamber 5/27/94 Surface soa spde-spoon 6 in. 

soil Spde-spoon - 6 I in 33-0038-5 A M 9 6 1 2  33 -1304  Random Shal Chamber 5127193 Surface 
33-0938-5C AAA9613 3 3 - 1 4 5 2  RX&XII Shot Chamber 5/27/94 Surface soil Spade-EpOcK1 6 I in- 
33-0048.3 AAA9735 33-1305 Biased Septic Tank 6/14/95 AUdaCQ Soil Spade-spoon 6 I in 

Auger 72  t in  33-0048-4 AAA9736 33-1305 8iiW s e p t i cTa  nk 6/14/95 Subsurface soil 
4 i f t  33-00.38-5 A A A 9 7 3 7  33-1 305  Biased- Septic Tank - 

Soil Spade-spoon 6 1 in, 33.004 8.6 h A A 9 7 3 8  33- 1306 Biased Septic Tank 6/8 /94  Surfhce 
.. Septic Tank ---. . 8/8 /94  Surface Soa Spade-spoon 6 1 in. 33.0048-7 AAA9739 33-1307 Biased 

33-0046-8 AAA9740  33-1308 D i a d  Seplic Tank 6 / 8 / 9 3  Surface Soil Spade-spmn 6 I in, 

33-004C- 1 1 AAA9850 33-1451  Biksed Septic Tank 71 1 519 4 Lig lid Liquid Sucker Tube 8 1 I t ,  

33-0038-2 AAA9609 3 3 - 1 3 0 0  Random 
33-0036-3 AAAS610  33-1302 Random Shot Chamber 5127i94 Surface soa spade-.spon -. 

6/ 1 4/95 Subsurface- Soa Abger 
I_____ 

- .  33-004C-1 AAA9597 33-1451 B W  Septic Tank 7/5/94 a u i 3  Llqr;Id S ~ k e r  Tuho a 1 f !  

33-0!J4C- 10 AAA9606 3 3 - 1 3 1 0  R a m  SepticTank , 7/5 /94  Subsurface ,da Auger [ 2.5 I f t ,  
33-OOSC-11 Ann9607 33-1310 RWFLCWII Septic Tank 7/5/94 Subsu-dhcc - soil Auqer I 4 ! 1 1  
33-OOJC-12 AAA9709 3 3 - 1 4 5 0  8 i s d  Septic Tank 711 2/94 Sorfacs Soa Spade-spoon 6 1 in 
3 3*00jcc23 A A A 9 7 f 0  I 33-1450 Bjd& Sepiic Tar;% Ti12164 Szhswface Soil Auger 3 I f l  
33.004C-14 AAA9711 3 3 - 1 4 5 0  8 i i  Seplic Tank 711 2 i G  1 Subsurface Soii Auget 8 i f l  

33-004C-5 A k A 9 6 0 1  33-1523 B h s d  Septic Tank 7/5 /94  Siibsurfxo Soil Auger 4.5 I t l  

33 - 004 C-7 AAA9603 3 3 - 1 3 0 9  Random Septic Tank 7/5 /94  Subsurface Soil Auger 2.5 t f t  
-- 33-004C-8 AAA9604 33-1309 Random Septic Tank 7/5194 Subsurface e Aurler s ! f i  

-- 

33-004C-3 AAA9599 33-1523 Biased Septic Tank 7/5/94 Surface Soa Spade-- 6 I in ,  
33-004C-4 AAA9600 33-1523 Biased Septic Tank ?I5194 - Subsudace sdl Auger 2.5 1 f l ,  

3-3-004C-6 . AAA9602 33-1303 ----. Random -- Septic 7-  - Tank 7 / 5 / 9 4  Surface Soa Spde-swm 6 I in 

1994 Sampling Summary TA-33 
July 1945 

SUMMARY OF 1994 SAMPUNG RESULTS AT TA-33 

33-OO1C-9 AAA9605 3 3 - 1 3 1 0  Random Sep?ic Tank 7/5/94 Surface soil Spada-spoon 6 ! in 
33-0043-1 AAA9752 33 -1311  Bbsed ou t  fa I1 6 / 6 / 9 4  Surface Sail Spade-span 6 1 in 

6 1 in 33-0045-2 AAA9753  33 -1312  Biased Outfall 616194 Surface 
33-004K-3 AAA9656 3 3 - 1 3 1 5  Biased Outfall 613194 Surface SOJ Sljsde-Sm 6 I in, 
33-004K-4 AhA9657 3 3 - 1 3 1 6  8 i d  - Outfall . 6 1 3 / 9 4  Surface S0;l Spade-spoon 6 1 in 
33-004K-5 AAA9658 33-1317 @id-*-] Outfall I 6/3/94 Surface Soil Spade-spoon 6 I in,  

S@il Spade-spoon 

1 



SUMMARY OF 1994 SAMPUNG RESULTS AT TA-33 

Sampb Sample Sampling Ending 1 
SWkKl SampleID SiteID Apprcmc h Location Date Type- MatTix Technique Depth I 

33-004K-SC AAA9659 3 3 x 5 6  Biased Outfal! 6/3/<4 Surface Soa Spade-spoon 6 1  in^. 
-- 33-(lC4M-1 AAA9818 33-1469 Biased NFtAOSep!icTank_I 6120194 Liquid Liquid Suckor Tube ~ 3 1 f l  

4 i f l  33-004M- 10 kAA9828 33- 1320 E d  NRAO Sepk Tank 613019 4 Subsurface soli- Auger 
33-004M-11 AAA9929 33-1320 Biased NRAOSepticTank 6130!94 Subsurface Soil Auger 5 i f t -  
33-004M-2 AAA9819 33-1469 B i a d  NRAOSepticTank 6/20/94 Sludge-- Slwe Spade-spoon 6 1 in 
33-004M-3 AAA9920 33-1318 Biased N9AO Septic Tank 6 /27 /94  Surface Soil Spade-spoon -- 6 I in,  
3 3-004 M - 1 A M 9 8 2 1  33-1318 Biased NRAOSqlicTank 6 /27 /94  Subsurface Soil A q e r  t 2 1 I t  
33-004M-5 A A A 9 0 2 2  33-13 18 Biased NRAO SsptIcTank 6 /27 /94  Subsurface !3& Auger 4 I r t  

33-00JM -7 AAA3824 33- 1503 Biased NFtAO SepticTank 6/27/94 Si.bsurface Soil Auger 3.5 I II 

~- ~ 

- 

.---- 33-004M-6 AAA9823 33- 13 19 8iased NRAO Septic Tank 6120194 Surtace .W Spade-spn- 6 i in 
33-004M-6 AAA9906 33- 1503- B i a x d  NRAOSepiic Tank 6130J94 Surfaca Soil S p a d e - s m  6 ! in 

33-004M-8 I AAA9825-  33-1319 Biased NRAO SepticTank 6/27,94' Subsudace soil Auger 4 I fI- 
_- 33-OU4M-9 AAA9826 33-1320 W i  t4Rtii)Septc ----.- Tank 6130194 - Serface %? S p 3 t d r - a p ~  6 in 

33-00JM-9C AAA9027 33-1470 0 i i  NFtAOSeptic Tank 6/30/94 Surface soil Auger 6 I in. 
6 1 in 33-OQ6A- 1 AAA9769 33-1321 Random Shot Pad 6/9/94 Surface Sod Spade-spoon 

33-006A-10 A M 9 7 0 0  33-1322 Random Shot Pad 6/8 /94  Strrface .w Spade-spoon 6 I in ,  
6 I in AAA9781 Shot Pad 6 / 9 / 9 4  --Surface ~- soil -spade-spoon 

A A A 9 7 8 2  3 3 - 1  324 Shot Pad 6/9/9 4 Surface soil Spadespoon 6 I in, 
i in 33-006A-13 AAA9783 33-1325 R a m i  S t d  Pad 6 /9 /93  Surface soil spade-spoorl 6 

33-00GA-14 A A A 9 7 8 4  33-1326 Random Shol Pad 6 /9 /94  SLirface soil Spade-spocn 6 1 in. 

33-006A- 16 A M 9 7 8 6  33-1328 Randm Shol Pad 611 0194 Surface Sod Spade-spoon 6 i in 
33-006A- 1 T ~ M H Y ; O ~  33-t329 Aa&. Shot Pad 611 9/94 Surface _-- - soil Spadespoon 6 i in 

33-006A- 17N AAA9788 33- 1465 Random Shot Pad 6/ 10194 Surface !%iI Spade-spoon 6 I tn 
, 33-006A-113 AAA9709 '-33-1330 Ranibin Shol Pad 6/ 10194 Surface soit Spade-spoon 6 i in 

33-006A-18C A A A 9 7 9 0  33-1466 Random Shot Pad 6 /  10/94 Surface soil Spade-spocM 6 ; in 
33-006A-19 AhA9791 33-1331 Random Shot Pad 6 /  10194 S u J c e  Soil - Spade-spoon 6 i in- 
33-006A-2 AAA9770 33-1332 Raridm Shol Pad 6/9/94 Surface Sod Spade-spoon 6 I i;l 

33-006k-20 AAA9792 33- 1333 Randm Shot Pad 61 10/94 Surfaca soil Spade-spoon 6 1 in 
33-00bA-21 AAA9793 33-1334 R a m  Shol Pad 611 0/94 Surface !%a S p 3 d e - s ~ i l  6 in 
33-006A-22 , AAA9794 33-1335 Random , Shol Pad ,611 3/94 Surface Soil Spade-spoon 6 1 in, 

33-1323 Randorn .Random---- ~~ 

33-006A-11 , - _  ~ 

--- 33-006A-12 e-. 
T w g  _. Randcwn Shot Pad 61 10194 Surface Scil Spade-spoon 6 ! ' _  in 

--in-. 

' 

1 -  
- 
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1 SampkID 

I BAA9638 

1 AAA9636 
I AAA9637 

A M 9 6  1 9 
AAA9639 
AAA9640 - 
AAA9641 
A A A 9 E  
AAA9633 
AAA11644 

-- 

SWMU 
33-007A-17 
33-007A-18 
33-OO7A-19 
3 3 - i )  0 7A -2- 

33-007A-20 
33-007A-21 
33-007A-22 
3 3 - 007 A-23 
33-007A-24 - 
3 3 - 007A-2 5 
33-007A-26 
33-007A-3 

3 3 * 0 07 A-3 
3 3 - 057A - 4 

33-1394 
33-1395 

33-1457 
33-1396 

Random Gun Firing Area 612194 Surface S p a d e - s z n  6 !& 

f3andm-i- Gun FlFing Area 5/27/93 Surface Soil Spade-spoon 6 i ir7 

Random {Berm) 716194 Subsu@ Soa Space-spoon 5;3' 1 I t  
Random Gun Firing Area 5/27/94 - Surface sdl Spade-spoon 6 I in 

Gun Firing Area 

AAA9645 
A A A 9  6 2 0- 

33-1538 Random 
33-1397 Randoln 

33-1539 Random 
33-1453 nandom 
33-1398 Randcm 
33- i 333 R a r ~ n  
33-1400 Random 
33-1401 Ra'a%rn 
33-1402 8 h ~ ~ d  
33- f403 B i a M  
33-1405 Piased 
33-1406 0iased 
33-1462 Biased 
33-1109 Biased 

GUiI Firing Area 1 

Gun Firing Area 1 

-~ j0erm) 7/6/94 Subsurface, %iI _Space-spmn 9;4' ! I t  
6 1 in 

(Berm) 7/6/94 Subsurface soil Spada-spoon - 19:8' i f t  
Gun F6ng Area 6 /2 /94  Surface !Soil Spade-spoon 6 i in 
Gun FXng Area 6/2/93 Surface Soa Spade-spoon 6 I in 
Gun Firing Area 513 1194 Suface S3;1 Spade-spoon. 6 i in 
Gtrn Firing Area 6/2/94 Surface Sol Spade-spoon 6 i in 

W Spade-spoon 6 i in 
Gun Firing Area 611 5/94 Surface Sol Spade-spoon 6 I in 

6 in Gun Firing Area 6/f  5/94 Surface W Spade-spoon 
6 ! in Gun Firing Area 611 5 / 9 4  Surface Sod Spade-spoon -- - 

Gun Firing Area 611 5 / 9 4  Suiface SoJ Spade-spoon 6 I in 
6 in Gun Firing Area 6 /  1 519 4 Surface !hi Spade-spoon 

Gun Firing Area 611 5/94 Surface Sid - Spade-spoon 6 i in 

Gun Firing Area 6 / 3 / 9 4  Suxce soil Spade-spoon 

I-- 

Gun Firing Area 5/3 1/94 Surface 

----- 

1% Sampling Summary TA-33 
July 19QS 

33-007A-8 
33-007A-9 
33-007 B- 1 

33-0078-io 
33-0078-3 
33-0078-4 

33-0078-4C 
33-0078-7 - 

5 

AAA9626 
AAA9 6 2 7 
AAh9761 
A A A 9 7 6 8  
AAA9762 
AAA9763 
AAA9764 
AAA9765 



SUMMARY OF 1994 SAMPUNG RESULTS AT TA-33 

SampleID 
AAA9766 

- AAA9767 

AAA9605 -- 
AAAS894 

AAA9895 

AAA9896 

AAA9897 

I am* 
Site10 h 

-33-1410 B h s d  

33-14 I 1 0iasd 

33-1448 Randwn 

33- 149 1 RaM- 

33-1492 R a M  

33-1493 Rambin 

33-1494 Random 

sww 
33-0078-8 

33-0 07 6 - 9 

33-0078.8- 1 
---I_- 

33-0078-8-1 1 

33-0070-8-1 2 

33-0078-8- 13 I---- 

AAA9900 

AAA9901 

AAA9902 

, I 33-0078-8-16 

33-1497 Randon1 

33-1498 R a r h -  

33-1399 Ranikun_ 

33-0078-8- 17 

AAA3686 

AAA9903 

AAA9904 

33-1535 Randan 

33-1500 R?ndom 

33-1 501 Ran;hm 

AAA9898 33-1495 Randm I 

6/28/94 

6/30/94 

A M 9 0 9 9  33-1496 Rnndom F-t- 

Subsurface Soit Spade-spa? 7;4' i f t  

I 
Swface Sed Spade-spn 6 i in 

! 
6130194 

6130194 

Surface Soil Spade-spmn 6 1 in 

SGbsurface S d  Spade-spxm 27;5' I I t  AAA9905 133-15021 Random 

Location 
Gun Fiiring Area 
Gun Firing Area 

(Bermj 
Gun Firing Area 

[uerm) 
Gun Firing Area 

(Berm) 
Gun Firing Area 

(Berm) 
Gun Firing Area 
- (Berm) 

Gun Firing Area 
(Berm) 

Gun Firing Area 
(Elarm) 

(Berm) - 
Gun Firing Ar6a 

(Berm) 
Gun Firing Area 

(Berm) 
Gun Firing Area 

(Berm) 
Gun Firing Area 

(8errn) 
Gun Firing Area 

(Berm) 
Gun Firing Area 

1 Berm) 
Gun Firing Area 

(Berm) 

- 

aim Fiikg Afca 
--- 

1841 Sunpring Silmmrq TA-33 
July lpos 6 



sww 

33-0078-8-23 -- 
33-0076-8-24 - 
33-0078-8-3 

33.O07O- 8 -4  

33-0076-8-6 

33 - o 07 B- 13-7 

33-0078-8-8 

33-007tJ-B-10 

3 3-007 E- B -9 

33-007B.CB-2 

- 
33-0078-CB-3 

33-0078-CB-4 

33-0078-CB-5 

33-007C-A6B-1 

sampls 10 

A A A 9  9 07 

- AAA9906 

AAA9687 

A A A ~ ~ X M  

AAA9689 

A A A 9 6 90- 

AAA969 1 

AAA9833 

AAA9692_ 
A A A9 6 9 3 

AAA9694 

AAA9695 

A A A96 9 6 

A A ~ 9 6 3 7  
--I_ 

AAA99 13 

SUMMARY OF 1994 SAMPLING RESULTS AT TA-33 

(Bcrm) 612g194 Surface - 
Gun Firing Area I 

33-1408 mi (Catcher Box) 6128194 Surface Sod 6 iir~ Spade-spcm 
33-1405 Random Grrn Firing Area G!? 1/94 bdil Spade~spoorl 

_-.- (Calcher h x )  Subsurface 1 5 i f t  
Gun Firing Area 612 1 /94  Sail Spade-spoon ! 

Subsudace -- 10 ! f l  
33-1528 R3nbxn Gun Firing Area 6/2 1/94  soil Spade-spoon i 

(Catcher Ebx) Subsurface 1s i r t  

.- (Catcher 8ox) Subsurface 3 ! fl 
i 
i 

33-3528 3aixlom Gun Firing Area 6/2 1/94 Sir Spade-spoon 

1 

(Calchei Box) 

i 33-1529 RandLvn Gtin Firing Area 612 1/94 Subsurface Soil Spadespoon 

7/14/94 Subsurface- s6i: Spade-spoon 

(Berm) 
Gun Firing Area 

33-1512 Biased (t3erm) 

- b3-’527 

- 

199( Sampling S m m r y  TA-33 
July to05 7 
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SUMMARY OF 1994 SAMPLING RESULTS AT TA-33 

Sampk 
S W  SarnpleID SitelD App roach Location Date 

33-014-1 AAA9757 3 3 - 1 4 4 4  Biised Burn Site 617194 
33-014-2 M A 9 7 5 0  33-1445 0- Burn Site 6/7/94 
33-014-3 kAA9f59 33-1446 B W  Eurn Si!e 6/7/34 
33-011-4 AAA9760 33-1447 E i  P:x !?*!3 61 7/94 
33-833-1 AAA9698 33- 1 4 4 9  -- Random Berm Y43 6/23/94 
33 - 0 4  3-2 AAA9699 33-1530 Random Berm #43 6/23/94 
33- 843-3 -~ AAA9700 33-1531 Randoan Berm #43 6/23/94 
33-843-4 AAA9701 33-1532 Random Berm t113 6/23/94 
38-843-5 AAA9702 33- 1533 HaWbtn Berm tf43 6 /23/94 
33-843-6 AAA9892 3 3 - 1 4 4 9  Random N A  612319J 
PE W i  A A A 9 9 5 9  NA NA NA 513 1 I 9 4  - 

PE-Blanir AAA9880 NA N A  NA 611 4 /95  
PE. Phn-! A A A 9 8 7 7  NA - NA NA --1'-- 1 61 1 ai94 -~ 

-- 
P PE-Bhnk . AAA9874 NA . NA N A  61 15/94 

PE-OI%r& -1 AAA9868 NA NA --- NA 16/23/94 

PE BIsnk AAA9090 NA N A  NA 6 /9 /94  
PE-Blank ~ ~ ~ 9 8 5 1  NA NA N4 71 1 4 / 9 4  
proiszlile O - l - E c ~ l  NA N A NA 7 1 7 1 9 4  
Rinsats A A m a a 9  NA NA NA 6/20/94 
Rinsale AAA987 1 NA N A  NA 711 3/94 

Rinsalc ~ ~ ~ 9 8 6 7  NA N A  NA ~ 7/18/94 

PE-Bhnk AAA3862 NA NA ;<A 17?13!81 

I R i w t a  1 A A 8 1 2 0 5  1 NA 1 N A  i 

1091 Sampling Summary TA-33 
July IS5 
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a EXH1131T 2 
STANDARD OPERATING PROCEDURES USED DURING 1994 

SAMPLING ACTIVITIES A T  TA-33 

Proceclure Tltle 

' NVQN EA-AP 05.3. Mangernent of Envrronmonial R esta'rr!m Program \rVas:os 

February 1995 1 1994 Sampling Summary - 'T'A.33 



EXHIBIT 2 
STANDAPO OPERATIEIG PROCEDURES USED CURING 1994 

SAMPLING ACTlVITIES AT TA-33 (C0"T'llJUED) 

~~ 

j :  , 8 '  HQallh and 8aWy in tlte Plrrtd. . 
Procedure Procedure Title E R  Other 

CI 

Guidance on Tailgafo Salefy Mcctings 
Radiatien Salery acd Monitoring tor 
Environmental Resioratlon 

Respiratory Proleeion NA HS.5 
Anti4omamination Apparel NA H S  1 

2.05 
2.1 

b 

Heat and Cold Stms and Natural ilarard5. 
Guidanca on Fiold Safety & Heatlh 
Requirarnenfs 
Noise Monnorlng 
Field Monitoring In;trumentation Chomica! 
Panmetfirs 

2.06, Rov 1 

HcaRh and Safety 

Hawids 

8loodborne FafPxqon Control I 2.12 1 11 
I Drilling Safety It 
I Safety Reauitements for CanvoNMesa S a m  I 2.15 I II 
I Exposure Monitoring Strategy 

February 1095 2 1994 Sampling Summary - TA-33 
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EXHlEtlT 3 
Elevate6 Redlatlon !3cteaning Readlngs 

Twerttyasix surtace safrqle 1oca;ions at South %e and Aroa 6 showcd clsvaled radialion readings. 
Backsround readings for beidgamma in !he area is 80-120 cpm. 

I 

I AAA9900 I 200*300 I 
I AAA9713 1 33-0'1 OC-1 I 100-220 I 

AAA975 4 I 33.0'1 002 I 200-250 
AAA9715 I 33.0'1 Oc.3 

I AAA97f 7 I 33.0'1 Oc.5 I 200.350 I 
I 150*200 A A A m  8 33CI Oc.6 

AAA909 1 334lOIj(a)-40 300*6QO 
AAA9796 180-200 

I AM9742 

I AAA3759 I 33.0 14-3 I 130-1 60 I 
130-1 60 

!LOO0 --i -1 0,000 
A M 9 6 9 1  33-007(b)-3 
AAA9 692 33-007(b)4 

I AAA9690 I 1.1 45-1.800 

I A AM766  
~ 

80-250 I 
I AAA9767 80.1 50 I 

AAA9904 33-007( b)*21 450-500 

AAA9007 200-350 

I AAA9008 300-1.400 I 

I 

AAA984 i  I I 7,000*135.00@ I 
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Technical Art3 33 (TA-33) is locarcd within Opnble Unir 1 122 at Los Ahmos S:ationsl Labratory. Four 
u e s  sirhin T.4-33 were suheyca uirh geophysics during t h i s  invcssigation. Thrcc of rhc four arcs  YC 

lwacd uithh chc East Site (SU'MU 33-006(b~ - Large Berm: S W L '  33-008(b) -L~ndt ' i l  Site: and 3 
pcrrion o f S N 3 W  33=007(3; - SmaU Berm West uf Gun Mount TA-33- I 16). One area i s  Icmtcd within 
the South Site (SH'ML: 33-007Cb) - F i g  k e a ) .  A tfiscusrion of each invcsng3tion Y C ~  dnd objectives of 

the geophysicd invcsdgxions are prcxntcd in the following sections. 

The thrcc bvrsti_o~don ye35 loc.3vd within thc East Site at TA-33 YC generally adjacent to each orher. The 
Ix_pcs;t site is S%XU 33-006(b). rcfcKed tct s the L ; u ~ c  Ben.  It consist; of cwo iugc 3dj;lccnt ctcscent= 
shaped k m  with a vmlc lcmccd knveen *ern. ln '3c center of each ae!&ent is a concrete shot pad (7.4- 
33-97 and TM3-98'). The invcshg3aon uca for S V N U  33406{b) 5 ap2roKimarely 2 4  fcct by 400 feet 
SHV.U 33407(a) is located southwest of S W U  33406(b) and consisc; of 3 smaller bcn !oc;tced 
adjacent to vaultTA=33-95. The bmn is elongated and cxrcnds south of die v3dt  to the !oca1 access r o d .  
The invcsdgation area for this portion of S W U  33-007(3) is approximatdy 50 feet by 200 feet. S W W  
33-0138rb) is located L!rncdiarely cast of sandbox TA-33-1 S! and is refend to as the Landfdl Site. It is  
located adjacent to S W W  33-00G(b) and S W W  33-007(3). The Y C ~  of investigation for the Landfill Site 
is spproxhrcly 70 fees by 230 fer 
Cnnium projectiles cootrrinhg beryllium and poloniurn-:!!O or cobdt-60 wcre used in gun tests at SWMU 
33=006(b) and S W W  33@7(h). The ptojccdlcs were not dctonaed. Some were shot into thc bcms 3nd 
othcrs were shot into c;ltcntr boxes for recovery mil l a m  sectioning. During a est firing in 1962, a 
projccdle apparcndy disintcgrxed in llrc gun barrel. Cobalt40 necdlts and 30 kg of dclckd u ~ u m  were 
iosr. A. five day scvch  by IO people h.ilccl to lccarc mort lhan thc kont end picte md most of the projcctilc. 

The Landfill was esublished in I984 ;1s a disposai !;he for ;L major clzinup of thc fuhg sircs at TA-33. At1 
dcbris was checked for ndhacrivity and rdioocdvc nlatcrid and was xnt to TA=5J. 3 c  non ndioacdve 



2 2  T.4-33 - South Site - SWMU-0071b) 

The TA-33 South Sitc consists of wo gun firing arcxi. howvcr, one 51t.e uxi invcstigstcd wrh gcophyiic:i, 
The rite is  located 600 feet nonh of TA-33-26 3nC CCJRS~SU of 3 6-foot squvc conctctc pad [ s u n  mount T.4. 
33-85); 3 1 2 5 = f O O t  diameter kJf-c.irclc ixm tTA-33-43): a d  an iura west of ac bcm used to test a tice- 

recoil weapon. The si& w z  excavated into W w k  ruff db.ng conrarcnon. The Seophysicd invcsdsation 
yea covers d1 of hese ucas m d  i s  approximately 250 feet by 300 fcct. 

TA-32-43 was h i l t  in 1950 and TA-33-85 was com$ertd h 1952, Shots i3cd at this Iocttion conurned 
wmjurn. Ixryltium. titanium. and mtim. all c n c a  in thin s t a t  shells. Fcnctnror tcsu u'cx ;xr!bncd 
wit9 a frcc-moil wczpon f l g  projccriJes into the cLff. AcaviCics 3t the south sitE wcrc dixondnucd Lq the 
1950's. 

e 

Thc westem portion of the invesdpauon a m  is prewntly k i n g  udilizd io  obrain 3tmosphcric physics 
me3suscmcnLs. h luge tower (TA-33-203') and nunxrous mcnnas presently occupy thc wcs~crn xction of 
the hwsagadon uc3. Sumcrous cables md wires ;E Ixsatcd on the ground su.dxc throughout the 
investigation area. h addiaon, Tnilers TA-33-201 ,md TA-33.201, ut !ocarcd in the sourhwestcrn ponion of 
&c investigation area. 

The purpose of thc geophysical swcys at Lhc Saurh Site ( S W U  33=OC+7(b)) is to assscss thc location of 
geophysical mordes t h r  mighr hdicav chc prcseacc of burial projectiles (metal objsts). Elcc~omqntdc 
indudon (EM) and magncrornc;cr/gradiomrtr (MAG) s w c y s  were pcrfomd within the invcsdfaaon Y C ~  

31 theTA-33 South Sitc IO assess the location of passiblc buried proj&es/dcbris. The results wiU bc used 
for locadnp sample points and dcsignhg 3 samphg approach in thcsc arcus. 

t 



3.0 METHQDOLOGY ASD ISVSTRI'bf EhTATIOS 

3.1 Electromagnetic Induction (E>!) 
The E M  method used for this invcstig3tion consists 01' two coils used to rnt:ru;we IU'O i u b m f x c  p;u;lmc:crb 
or cornponcnrs. One of hcse coils transmits a d m e = v M p  eiccrrornagnttic signal (.primary mqnedc:  field) 
u h k h  induc.0 the tlou sf clccukd current in subrurfxt mrrtcrids. The m o u n t  of current ?IOU is 
proporrionsl to rhc slecmcsl ccnductivity of rhe martrid it  permeates. A scconduy rnagncdc ilcld ~ s . w i ~ t ~ d  

with the induced current rlow is detcctcd by the second or rcccivcr cod. Tiis xcondvy !;ignsl is somplcx 
snd has both quadraw: and in=ph;rsc components. 

The quadncure component has an Ynplirudt that is proportional to the conductivity of  subsuritrcc matcria1.i. 
f i ,c  mcasurcd conducriviry is an appucnt ccnducdviry, rtfcrrd to u "terrain conductivity", and rqrcscnt< 

the resultant condwtivicy of the prCnicdu v d l m c  of material. Terrain conclucdvity values can v q  vcm'cdly 
m9.h horitonr;lliy a ~ d  :KC cffccrsd by the prexncc of buried metallic debris. diffcrcnccs in moijrurc conrent 
and b e  lithol0t;ic chmcrer of subsurr'xc mtnds. Terrrrifi con3ucuuiLy tnaurcmcnb YC commonly uxd 
in arc35 whcre npid dam scquisition is  requucd. 7he:c mcuurcrncncs can be used to dcrincate ucnch fd.l 
imtcrkd. determine rhc p m c n c e  of buricd objan (cspccidly mctdlic!. map cont.mhant plumes u d  ohhrr 
applicaaons. 7 h c  in-phase component is sensitive to conlTa.sSts b subsurface conductivity's, L i - p h x  
masurerncnts arc commcnly used as J FO!BS indicator of buried metal debris or luge metallic oSjcct% 

Our instrumentation consists ofa.Geonics EM3 i-DL ground conductivity mctcr x d  an Omnidan d m  

logger. The d m  logger stores bmh the qu;ldnnuc 2nd in-phasc cornpmcnts 3s well as honzonul grid 
control dau and field n o m  fhcse dara xc downlodcd IO 3 compuur for funhcr prwessing. 

The EM sysrcm h u  a fixed coil scpmtion of I:! feet which results in a dcprh of hvesugation of I5 to IS 
fcer under optimum conditions, The xtual invcsdgadon dcpprh is dcpcndcnt upon local siu pmcrcrs .  in 
pyeiculv the conductivity of shallow subsurface materials. For example. the presence of a highly conducdvc 
clay hya can rcduct &c dcpch of investigation. 

22 Malgn~omefcrlGradiornetrr (MAG;> 

A magnetometer is used to measure he euth's rcsullmt magnctic field (rod magnctic field) at 3 pYticuhr 
Icmeian on the surfact of the rulh. The resultant magnetic field consists of the c&'s ambient magnetic 

field as well as conmiburions from magnedc fields or disturbances cawed by Iwatkd faturcs or objects. 
T o d  magnetic field *dues YC dcpcndcnt upon t'ancrs such s: geographical l w d o n .  the magnetic 
suscqtibility of shdaw and detp subsurface maunjJs. i o d . k d  buried objccrs or subs~Yfrtcc fatures. 

A magnccic gradiometer consists of two mgnetjc sensors scpmtcd by 3 fined distance (rypicjlly one m e w  
on ;I staif which is held vemcdly for a c h  measurerrent me [oral rnagn:tic field is measured at each m s o r  

3rd the difference in rhc two readings is proportional to the verrical g d i e n t  of the esnh's ttiqnctic field. 
VerricrJ magnetic gradient mCa!iurcmcntS xt as a high pass Filter reducing the cffcts of low frcqucncy back- 

3 



Qround vyiations c m c d  by lwd gcoIo_c.y or topography. ~ W J X  of this c i fccr vcnic'd rnagccac. p d i c c r  

mc3jurcmenti provide bmcr ; e s o I u d ~ ~  af SOU~C'C!~ or WJCU that YC buried ~ : 1 ~ d v c l y  ~ I ~ U O U .  f Icss than 3i 

~ C : L  ,UCLS 
prodrrcc u o d i j t i d l y  high magninde vmic;rl mgncnc gnditna. 

Mqnctomcrcr and gadjornc[cr survcyr; arc used for mviy purposes rclstcd t o  cnginccring. cn;.ironmentrrl. 
scoiogic and xchacolopicd studies. However. mrrpnaotnctcs ut vcfy .unS:5vc to disturbances or 
interferences caused by Irxd cul tunl  fc3tu:cs such u oucrhcad power lines, 'Dluicd UtiGticj. fences. w.rr'xc 

mtut. buildings. as well xi by any IcmSzrd high ktcnsky clecuomagnctic disturbmncc tmgncdc storms, 
luge mnsmincrs!. A field rest p r o p m  should bc irnplrmcnted to xxss &I: utility of mspnctomcrer 
readings for a c h  scpmte siu. 

Our insrmmcnution consisted of a GESI GSM- I9 p r o m  p~xcssioa magnetornctcr/d~ii~c;cr. The 
insavrncnt fcmrcs J mic;opra.essor with m m a ~  and s t o m  Imth t2rai field and vertkd msgnccc' gadicnt 
d m  for each mcuucmcnt Ixcrrdon, as wcU 3:; survey grid kifomr.ron. Thc grxhmcrcr function is a "me 
grjdiometcr" in thsc b r h  mqnedc sensors YC a c d ~ c d  at rht sam!: instant in dmc. The magnetic d ~ l j  is  
down loddcd to a cornputcr at the end of c x h  field dsy for funher prwcssicp. 

b u n d  f:rr~us mctd ObjCCU or 3 5iSnificant amount of small rneulk  cfcbrk Qpic'al)!A 

4 0  DATA ACQUIS~TION 

,A survey grid w3s established witfih dl of chc invcsngadon sites at the TA-33 E a t  Arc3 and South Arc3 

prior to our iurival. The grid markcrs consisted of woobcn la& and flagging. The survey grid markers wcrc 
uxd fo Imu all geophysical mvcrscs and rr.casurcmcnt locations dong each traverse. The grid mukers 
were placed otr 20 faor ccnterli in the Large Berm (SHW 33406(b)), Wcstcm Bcm (SIWU 3>-007(ar, 
2nd tclnb;iU (SH'MU 33,00S(b). and Antenna AJCSS I : S W U  33c007(b)). Both EM and MAG 
mc3sutcmcnu wcre obuined on 5-foot ctntm throughout tach hvcstigadon u m  

Before ptrforming the E M  sweys .  zero calibration and phase cdibndon prac tdws  were pcrfomxd on the 
EM sysum. Prim IO h e  MAG s ~ ~ e y s  the correct reference fiefd for Los iclmos. Xcw blcxico was entered 
into the mernoiy of the i n smcnr .  For the EM s w c y  h d r  quadnturc anti in-phase measurcmeno w c ~ c  

obr;ir.cd at 5 fwt i..tcivsls dong t r i v m c s  spaced 5 fczt a p a  For the MAG SLTCYS both tonl field and 
v d c d  magnetic gndicnc mc~rrrmwnrs wcrc obwined dong the wmc mverscs and at thc 53m locations 3s 

the EM survcy. At rhc end of each field day h e  EM and ,MAG data wmc c l o w d o ~ c d  from the data loggcr 
to a computer disk for furrhcr proccsshg. 

During the EM and MAG surveys the locadons of all s u r f m  fesrurcs, objxcu, bu9dings and debris were 
n o t d  md rcfcrenced to h e  grid system. The Iscation:; of all of the above ::'e;l~es were plotted on location 
maps, These mps wcrc used in conjunction with rhe geophysical daw. for herprcudon. 



6.01 RESULTS 

The rcsu!rs of rhe geophysical surveys UE prcscntaf on Figurcs I though I2 hich YC the gcophysicd 
canraw maps for each arm of hvcsagaaon. 'me owrab results from comparing the geophysical maps with 

ow field maps indicating the toc'ation of surface f e m m  and s m w u  (inerfcrenccs) YC dim..xd in the 
fcilowinp rubsctions. For chis drift rcplm the anomalies zssociaud with (causal by) the surf3cc fe3nlrcs 
UIC not discussed as rhy YC not the obp:tivc of Lhtsc investigstions, Thc anom;llies which are not 
xisciatcd with known surfact s t r u c ~ c ! ;  are of inkcrcst and host YC rhc anom4ics discussed h the 
foliowing subsections of this rcpon 

6.1 TA-33 - Eut Area Rtsults 

:Two anomlks exist in chc Landfill Site area that YC rwt assocjxsd 4th surface s m c ~ a .  Thc most 
promhcnr anomalous area occurs baw:cn 20E and 6OE and kcwan 25N to 55s. High rnagnirudt 
:;r.mn;alies occur on dl of thc EM md MAG conmu maps (vmicd  magnctic gmdicnt, tcrnin conductivity 
:and in-phase) in th3t area, howcvct thc latcnl cxrcnt of the anamlous zone is kst represented on Lht EM 
contour maps. The high gndiornctcr msuremnts hat 31SO occur in rhe anomalous area arc due fo thc 
pnscnce of a considcnble 3mounf of fcrrous metal. ms anomdous zonc may be the IanNiU YCJ since no 

C. c 
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Xunerous anomdies of iimirc=l lateral e x m t  occur in the Luge Berm are3 which are no: asswi3tcd with 

kncrun surfxc smtaures or objcctr, Thex anomalics arc lxst  tzprescnted on the v e ~ c d  magnetic. p d i c n t  
C O ~ O U T  mzp. They occur b rwo gencr;J zones. Thl: fusr zonc consisu of  chc btchurcd m d  non-hxhurcrd 
clostd contours that extend krwccn OE. 50s md ;~pproximately ZCOE and 400s. These YC small 
magnirudt mgntdc anomalies (2 20 to f 60 g m a ' d m t t r )  that are nor associated wih surface objects 
and gcncnlly occur on the km marerid snd its nonhem s l o p  in that arm They may be cws#l by small IO 

medium sized buried mral ob- 

I h c  second zone exhibiting mom;rlits is ioc3ud knvccr: 2sOE 3nd M E  and kwan 8ON 3nd the n o n h m  
penmcur of the XCL 73cse anmalies 3n similar to rhc MAG anomalies on the wcstcrn side of the yea 
which YC disused in the previou paragraph. Thcre is one very high mgnirudc momdy at approdrnavty 
XOE, #9 in the second zone. No srrrfacc features occw in that sea as it is the northem skpe of the krm. 
Hswcvcr. a metallic object which rexmbks 3 piece of p t o j d e  W;LF observed on the surface in hac gcncnl 
ut:a pnor 10 the MAG survey. 

6;t  

T i c  vcrricd mgncdc @ k n r  contour m3p shows generally high grdicnts 3nd numcrous MAG anom;llics 

throughout L ~ C  Souh She inucsugathn uta. Nrhlsuph there YC rtumous s~Utacc inurfcrcnccs ifi thc utea 
(mtcnnas, d t r s ,  fences, cables, powalc~s,  etc.). many of  the ar~omalics occw in a r c s  where bedrock (cuffl 
O I J ~ U O ~ S  which uc reasonably far enouj:h sway earn surface fcawts. Due to chc Occurrence of high 
magnetic gndicnu at these k&wk outcrops it is interpreted ~ h t  Iht bedrock cont3ins L fctadvel:r high 

T ~ 3 3  - South Site Resuils 

I -. * . 
6 
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The remainder of the ,anomalies located on L+C EM C'oncour maps YC associ3rcd with (probably c w c d  by) 
the nmcrous hrcrfcrcnces located at thc South Sitc (anwma, aailcts, fences. cnblcs. power lines. ~ t c .  1, 

7.0 T)ISCUSSION 
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Job I 9  : 3 3  
-3b .?&ne : TA33 SITE COhwfl?OL FOR SWMJ/CRfD POIS'TS 
script ion  : GRID'S/S'MJ's FOR SOUTH, EAST AND SRAO SITES 
ferecce : 93069-010-01 - LYNN KIDMANP; 

: P E i F F E R , T W J i L L O ,  O'?L '~T ,GAaAtDON 
e 
Field surveyor 
con",cer operator : GABALSON 
Date prinred : 31/01/94 10 : 47a1n 

;?E No. Norrhing 

100 
LOi 
102 
103 
104 
105  
io6 
LO? 
1oe  
109 
L10 
111 
?,I2 
113 
i14 
I 1 S  
I16 
2S.7 

*2 G 
12 1 
122 
12 3 
12 4 
T Z S  
126 
127 
229 
23 C 
13 1 
132 
2 3 3  
134 
135 
13 6 
13 7 
12 8 
13 9 
14  0 
34 L 
142 
143 
244 
14 5 

e:; 

31: 
149 
1s 0 
IS1 
152 
153 
154 
15s 

1735946.6 
1735ec2. i 
17x792 4 
:735933.u 
L7358OO .O 

1735800.1 
L73SSOO. 0 
L735899.9 
1735900.4 
1735999.9 
2736000.1 
1736030 .O 
1735999 5 
1736000.1 
1735999.9 
173S994.5 
173600G. 1 
1735999.6 
1735999.7 
1?359?9.9 
1736000 0 
1735899 .G 
1735899.6 
173S900.6 

1736049.9 
1736049.9 
1736050 - 5  

2735a99.3 

1736050 .O 
1736050.3 
1736200.2 
1736103.1 

1736200.1 
1736200.2 
1736200*0 
L736200.0 
1736200.0 
1736100 .O 
1736099.7 
17361OO .2 
1736099.8 
1736150.0 
1736100. I 
1736IOO .I 
l 7 3 6 l O O .  1 
2736200.0 
1736199.4 
;736200,0 
17362OO.l 

Eascing 

499~a:. 8 
45c+6?6.0 
499678.2 
449884.6 
4'39900.0 
499700 0 
499600.0 
499500.0 
499399.9 
499300.2 

439199.9 
499100 . I t  
499099.9 
499200 1 
499300.0 
499399 7 
499450.0 
699500 .O 
49E(Sf;O.O 
499600.0 
499650 .  C 
499699.9 
499300 .O 
499900.0 
499900.1 
459599.9 
49?SOO . 2  
499400 0 
499449 * 9 
499500. G 
499550.0 
499601:. 0 
499650,l 
439650 .O 
49970O.O 

499900,O 
499900.0 
500099 .Q 

e m r 3 . 0  

499aoo.o 

5 0 0 2 5 O . Q  
500250.0 
530250.1 
499600.0 
499549.8 
49P500.1  
459449.8 
499400 .O 
499300.1 
499200.1 
499100.1 
4 9 4 i O O  .O 
499199.9 
5 9 9 3 0 0 . 5  
493400 0 

Elev 

6412.3 
6400 .9  
6 4 0 ? . 2  
G412 5 
6408.6 
6409 3 
6401.9 
6375.5 
6404.2 
6310.1 
6-116.1 
6416.9 
6409.6 
6418 5 
6423.5 
6419.5 
6411.0 
6405.4 
640C. 6 
6337.2 
6 4 0 5 .  S 
6410.4 
6414 7 
6417.8 
6413 6 
6412 G 
€ 4 0 3 .  G 
€ 3 9 9 . 2  
6408,l 
6408 5 
6396.5 
6396.5 
6405.2 
6410.6 
6410.8 
6416.8 
6419 6 
6 4 1 5 . 4  
6415.1 
(5397.0 

0.0  
0.3 

6399.4 
6405.4 
6397.5 
6406.0 
6 4 0 7 . 6  
5 4 1 5 . 2  
6424 .4  
6 4 2 4 . 7  
6 3 3 0 . 5  
6433.1 
6428.3 
6428. S 
6420 I 6 

si19 
511.7 
5116 
5115 
5 114 
,5113 
5104 
5103 
5102 
5088 
5089 
5090 
so92 
SO92 
5093 
5094 
so95 
5056 
so97 
5098 
5099 
5110 
5107 
5 2 0 6  
510s 

SOQ4 
SOe5 

5082 

5386 
SO87 
5079 
5080 

5063 
SO64 

5129 

5077 
5 0 7 6  
5075 
SO74 

soya 

5073 
5072 
50'71 
50S2 
5053 
5054 
5 0 5 5  



. 

156 

+E 
160 
5 5 1  
262 
263 
I54 
16 5 
166 
167 
168 
169 
170 
172 
t72 
i 7 3  
174 
175 
L76 
177 
178 
179 
2.80 
29 1 
282 

294 

107 

iQ5 
19 0 
191 
192 
193 
194 
19s 
196 
19 7 

199 
200 
205 
202 
203 
204 
205 
206 
207 
209 
209 
210 
211 
222 

l a  3 

a:; 
188 

19 a 

q; 
216 
217 
218 
219 
220 
222 

1736200 .O 
',736139.8 
1736200 .o 
L735200.0 
1736199.9 

2736LSO. 1 
1736149.8 
1736150 ,O 
L736150.1 
1736199.8 
L73620C. 0 
1736300.1 
1736360.0 
i7363OO. 0 

L736300.0 
1736300.0 
1726300.0 
L736400.0 
1736400. '3 
3 3 6 4 0 0 . 2  
i7364OO .O 
336400.0 
1736400.2 
1736400.5 
1736400.1 
173 6490.1 
i 7 3 6 5 0 0  2 
1736499.7 
1'736499.6 
l73650O. 1. 
1736455.8 
1736500. C 
1739900.0 
174OOOO. 0 
i 7 3  6593 3 
L73 6600. L 
5'136595. B 
L736600.1 
L736600.0 
336700. I 
3736760.2 
:7567OO.O 

:1,736699 .9 
3,736700,O 
1736799.8 
:1,736800.4 
':.736800,0 
';,736800.0 
r.736900 1 
::7:36800.0 
:i736900.0 
:!737000.2 

X737193.8 
:L?37300.1 
~736300.5 
:L736300.0 
'1736399.8 
'1736400.3 
1736500.6 
1736500.3 
1735599.9 
1735800.0 

1 7 3 6 i 4 9 . 7  

1736249. a 

1.736~99 .a 

:~737099. a 

4S)%SO. 0 
499459.9 
499550.0 
499600 .O 
4,09650- 0 
439649 .9  
459600. C 
494549 .? 
499500,O 
499450.2, 
499?0O ,O 
493900.0 
499800 .o 
493900.0 
499703.0 
499599.9 
439500 . o  
4 W 4 0 0 . 5  
499300 1 
499299 .? 
4994CO. 'I 
499500.3 
4996'30.0 
499700.0 
49sraoo . 3  
439899.6 
500099.8 
SOO299. a 
493899.9 
499800.2 
499699.6 
499603.4 
49949s. 3 
499399.5 
498700 .O 
498700.0 
499500.4 
499559.8 
499708.4 

499900.2 
499900.0 
499800.0 
499700 .O 
499600.3 
459500.2 
499400 .I 
495400.3 
499493.6 
499600 .O 
49970Cl. 0 
4998OO.O 
499900.0 
49'3600 .O 
499599.4 
499600 .O 
499600.0 
499600.0 
499099.9 
499200 ,O 
499199.9 
499100.0 
499200.2  
4993C0.2 
499300.2 

499aoo. 1 

499260 . a  

6 4 1 5 . 9  
6412.1 
6407.9 
6 4 C 5 . 7  
6411.9 
6 r ; l l . S  
5406.7 
6403.4 
6406.7 
6 4 i 2 . 5  
6416.3 
5421.4 
6423.1 
G i i 5 . 6  
6418.2 
6414.2 
6417.3 
6427.2 
6434.3 
6450.2 
6436.5 
6428.3 
6420.3 
6425.2  
6 4 2 5 . 7  

6402.7 
6 4 0 4 . 5  
6420 .0  
6435 3 
6433.0 
6427.2 
6432.  S 
6450.1 
cNull> 
<.Null> 
6433.2 
6 4 2 0 . 4  
5440. El 
6441.9 
6423.9 
6430.3 
t j439.5  
6435.5 
6443 .9  
6 4 4 4 . 7  
640'5.2 
5474.1 
5463 .2  
5460.6 
5 4 5 0 . 7  
6443.1 
6428 I 9 
6467.3 
6471. C 
6474 .8  
6479 .7  
5 4 8 s .  9 
6416 0 
6421.1 
6435 .7  
6427,7  
6437.2 
5458 .  s 
6301.1. 
6 3 8 8 . 3  

6418. a 

5056 
5 0 5 7  
5058 
5059 
E06C 
5070 

5068 
5067 
5066 
!;062 
!;050 
!:OS1 
5049 
5048 
SO47 
3 C d 6  
5045  
5034 
5035 
SG36 
5037 

5 0 3 9  
SO40 
SO41 
5042 
5031 
5030 

SO28 
5027 
5 0 2 5  
5018 
5017 
5029 
5020 
5021 
5022 
5023 
5016 
5015 
5014 
SO13 
5012 
5011 
5005 
SO05 
50C7 
5008 
5009 
solo 
SO04 
5003 
5002 
SO02 
so00 
5043 
5044 
5933 
5032 
SO24 
502s 
5122 
5112 

5062 

! io61 

5039 

5029 



#. 
.I 

I 
' :  

I. 'r735795.6 449:oo .9 
499500.8 
499700.2 

6353.9 
6304.6 
6 3 4 2 . 0  
6323.6 
6264.0 

5111 
5123 

222 
l c l c l  2735599.7 

l735600.0 
, 

5 524 
2125 173560O .O 499900.1 

S O O l O O  .6 
5 0 0 1 9 ~  I 
500299.8 
500300.3 
5O0300.0 
5OOlGO . 4  
500099.9 
500986.3 
501350.0 

5126 
SAMPLE 030-9-2 
5127 
5121 
S i 0 1  

6235.8 
6217.6 
6255 .6  
6348.1 

' 220 
I 225 

17?:5600.2 
i735799.7 

230 
232 

i7:\6000 .I 
17115999.6 
1735800. 1 
1735734.0 
3737599.8 
2737700.1 
17:37651.5, 
27,'3?650.2 
17:37649.9 
17373 so  .o 

6 2 7 i . 9  
6322.4 
6315.4 
6426.9 
6434.3 

644l.C 
6 4 3 2 . 5  
6453 .2  
5 4 5 1 . 5  
6 4 5 5 . 2  
5 4 5 2 . 8  
6448.9 
6252.8 
6455.3 
6457.4 
Gfr58.2 
6457.7 
6450.5 

6456 5 
6453.9 

6 4 4 7 . 8  

m a .  o 

5100 
5120 232 

' 233 
GO O  

I 601 
l 602 

603 
604 
605 
606 
607 
609 
609 
610 
611 
6 12 
613 
614 
615 
616 

SLYPLE 010-9-1 
5200 

50Z400 .O 
50i450.4 
5O14OO. C! 

5201 
52135 
5204 
5203 
5233 
5230 
5229 
5228 
5223 
5224 

501350.0 
501300.0 

17:27399.5 
17'37399.9 
n37400. G 

501299.9 
501249.7 
501200.0 
501200. L 
501250, I 

1 7 3 7 4 5 0  .O  
1737450.0 
1737450.0 
1737450.0 

501299.9 
501349.0 

5225 
5226 
5227 1737449.9 

i337400.1 
501400.L 
501.c00 .o 
SO1350 .Z 
5O14SG. 0 
501400 0 
501350 .O 

5232 
5232 
5222 
5221 
5220 

17'37400 1 
1737500.G 
17'37500.1 

2.737500 0 531299.9 
501250.2 
501200.2 

5219 
5218 620 

621 
ZY37500.0 
1?37499 .zi 6436.7 

6440.0 
6443.2 
6449 7 
6452.4 
6455 3. 
6 4 5 4 . 7  

5217 
5212 
5213 
5214 
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A n ' A C  t &S: 

REVIEWED BY 

INSTRUMENT SCALE ACTIVlTt' 

X I  SCALE /O -# -#T  

- X I 0  SCALE /Q& Ps 
X l O O  SCALE /@7Y/  

XlK SCALE / D 3 ? <  2 - 
: LOG SCALE 

Background 1 mInute count 6-5 I 7, 7 #  G ; /  

NOTE: 

' LANL CHECK SOURCE JIG: SN: 
(Beta) I 

INSTRUMENT SCALE I ACT1 V l r Y  

X I  SCALE 

X I 0  SCALE 

X 100 SCALE 

X t K  SCALE 

LOG SCALE 

Background 1 mInute count: 

1 

- 

I{ any item on this dala sheet ?s marked 'NO', do no1 use the instrument. Tag it  wilh an 'OUT OF SERVICE' tag. 

Daily readings musl IIC wilhin 20% 2 of tire acccplab!c reiiditlg. 

I 

1 



LANL CHECK SOURCE: CANLCHECKSOURCE 
W P W  

I - 
INSTRUMENT SCALE INSTRUMENT SCALE ACTIVITY 

I I /OB95 I X I  SCALE I -I - X1 SCALE 

X 1 0  SCALE I m 3 3 9  I X10 SCALE I 
/08%& - .  X I 0 0  SCALE 

-&-I 

X I 0 0  SCALE 
1 

X1K SCALE J o 8 9  3 X1K SCALE -- 

-- LOG SCALE /D  77 s COG SCALE 
Background 1 mlnule coun 

NOTE: If any ilem on this data sheet is marked 'NO'. do no1 use the inslrument. l a g  il wilh an 'OUT OF SERVICE' i,q 



INSTRUMENT SCALE 

X I  SCALE 

f___ 

X10 SCALE 

X l O O  SCALE 

XlK SCALE 

LOG SCALE 

-_c_ 

-1- 

Background 1 mlnute count: (r 
E 

NOTE: I f  any item on this dala sheel is  marked 'NO'. do no1 use Ihe LWrumenl. Tag il with an 'OUT OF SERVICE' tag 

- .,,.. I. .._ - I _- .--.-*-.*>..;.-c3 - c -- _.-- :.:-;TI- 



REVIEWED e y  

1 LANL CHECK SOURCE: I SN: $&)?, 907m70 

INSTRUMENTSCALE 1 ACTIVITY 

I LAN!. CHECK SOURCE JIG: SN: - -- -__-- 
IBeta) I 

LOG SCALE -- 
Background 1 minute count: I 

NOTE: I! any ilem on 15s data sheel is marked 'NO', do no! use Ihe instrument. Tag i t  wilh 3n 'OUT OF SERVICE' lag 



SIGNATURE R€VIEW€D f3Y 

X 100 SCAl E rf-t / A  3 I xion S ~ A I  F 

/u 761 X1K SCALE 

- 

- -  LOG SCALE 

Bmckground 1 minute count: 
2 --tr- --- . 

- X I K  SCALE 

- LOG SCALE /os93 
88ckground 1 rnlnuls count: 

NOTE: II any item On this data sheet is marked 'NO'. do no1 us8 the instrument. Tag it with an 'OUT OF SERVICE.' I . U ~  

X l K  sC8b 

toQ k.4 



I' . - . - -  - . '  ...... I AI . . . . . .  . .  -- 

I 
I 

L 

c 

c 

.. 

n e  

* '  

! 

I 
I 

! 
t 

i 
b I 

t 
I 

. I  

! 

* '  

. . .  4 - 
t .  .. \r: . 
-. 

n ;I ? 



f ,  ...*. 

1 I .. * 
i . .  
I 

. . 

ii 
I 

., 

P 
P 
A 

e 

V 
I H s  c 

J I , 
I 

1 '  
I *  

I *  

! '  

I 

t 

I .  

! 

1 

. -  



t
:

 

I 

I 

-.
 . t

l
i

 

_
. 



. . . . . .  . .- .- -. ------. ----------.- --. ................. __ - . C * C - . L . L . - r r . - . r .  -* . - - ) T * - C C C - - . - .  - -.i I 
..... 

.. - . . . . . . .  t ...... .,-.. . 

.. 

.. 

I .  

.... I. C.. -* ...-. 
..... ............ 
. . . . . . .  .. 

. .  1 + -  

. .  

0 

I 

. 

I 

* I  I' 

I 
I 

i 
I 

I 

I 

I 

I 

* .  

L 

I 



. . . . .  -'-. ...... -. ..... ---- 
I -.-.- .. ,.-... .......... .---.- I;;-;---,- . * .  

I 
-- 

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

c1 
el 
rl 
rl 
r l  
-0 
fl 

b I i l '  

, -* 5 .......... ..... --.. . . . . . . .  - 
... -. . . .  a. 
.* . . I * I.. 

. - .-. e. -. 

.-..I I .  .-* , 

. . . . . . . .  . . . . . . . .  ..a- ..... 
' I  .. .f - - ..... ' P I  -. T+ . -  

t 

I 
- I  . .  ... --.-. 

. .  .f . .  .-. - .. 

I . .  * c  

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

- 1.. 

, .  

1 . .  

i * .- - -  
. L ...... a. 

. .  - -. 
... 4 ...- -- c- .. 

. . .  . . . .  
. . .  , ^ I  . - I . f.. 

a. .I . . . . .  .-. w.  . * I .. 

. . . . . . . . . .  
*-..-. -- .- 

.* 

. . .  

.... . * ... I 
I 
I , .  . -  

I . . e  . 
. -  . 

-* 

... 
i 
t 

. I  

. ,  

1. 

I 

I -.. 
. "  . 
..... 

Id . 
. -. e- 

.... 
.. I. 
.* .. rl 

n s  
M 

I 

I 
1 t . I 

I 
I 



I 

K . . . .  

il . . . . . . . .  

f l :  . . 

fl .. 

m 
fl 
fl 

I -. ...... -_ 

. . .  

k 
-4 
T 

0 
h '  

, . . . . . .  

I 

i 

1 1 -  --- 
, . I  

I .  . .  .. ,-..-. ........ 

. .  . . I .  

. - ... 

i 

- ,  . . .  

. . I  

! 

c 

n 

. . . . . .  
I 

...( --aI. . . e * -  

c 

* *  

, e  

I 

8 I 

1 



. 1 .- ,.I 

. . . . . . . .  . . c .a. I 

. -*..- 

I 
8 . I. .- - I  . . . .  -. 

,. . 

. . . . . . . .  ' 4 -  
i; 

... .- . .- . . .  . .I .. .u 
IJ .".. . 1 . . .  I -.,_. . - k 

- I . . . . . . .  

- .. - d.. ....... .* * . \  
c 

. .  

I 

b 

. . I. . .  

. .  _.-... 
. . .  



* 



I 

d 

3 K 
10 

- 
"r 

. - .  
........ 

. .  
* I -  

-. .... 

I. .- . . ~ 

., 

.- . -  . 

$I 

.. P 

. . . . . .  I . .  

. . . 

. . . . . .  s i  

, . . .  . *  

..I I 
.. ,* .-. . .  .. .. . . -. +. 

. .- .* .- * . . . ....* .. 



b 

e 

e 

c 

Q 



I -  ' I  . .. . - **".. -. -, -1.1. 

., 

-I. 

' - 0 -  , C .  -*  .. - - . .  
I 

.. 

P 
! 
i 
I 
1 

,I 
I 

I 
I 
I 

- * f .  c ... L... 
rc 

. - .  
. -  * 



h 

e 

Ln 
c 
rn 

I 

e 

e 

e 

rn 

‘ 2 

z 



- 
LANL CHECK SOURCE: SN: - 

INSTRUMENT SCALE I ACTIVITY 
- 

7 2 & h  X1 SCAlE 

X 1 0  SCALE 7 d S Y 9  

X I 0 0  SCALE 

)ill( SCALE 

COG SCALE 

7 4  9 3x2 
3 7/3L/ 

7 Q T /  

- 

Bmckground 1 mlnuta count: 1 2 2 9  

-- ~ 
I 

LAN1 CHECK SOURCE JIG: SN: __ _ _  
(Beta) 

INSTRUMENT SCALE I AC TWIT Y 

I - --.- X 1  SCALE 

X 10 SCALE 

X!OO SZALE 1 
XIK SCALE - I  

I -- - LOG SCALE 

..--.- 
Background I mlnuta count: --_ - - - -  

NOTE: II any item on this data sheet is marked 'NO', do no! use !he insvumnl .  Tag il wilh an 'OUT OF SERVtLt'  I ~ J  



LANL CHECK SOURCE: SN: 

INSTRUMENT SCALE I ACTIVITY 

, LANL CHECK SOURCE JIG: SN: I SOURCE: 
(Beta) 

I INSTRUMENTSCALE I A CTI V I N  

X1 SCALE 

X10  SCALE 

.. YlOO SCALE 

X I K  SCALE 

- 

-- 

NOTE: U any ilam on this data sheet is marked 'NO', do no1 use Ihe ins!rumen\. Tag it with an 'OUT OF SERVICE' tag. I LOG SCALE 1 
Background 1 minute count: 



c - - ---- - -  OPERATIONAL CHECK MODEL 222 1 

- - -  ' -  1 

LANL CHECK SOURCE: 
(A IP h a 1 

b - .  

INSTRUMENT SCALE 

- ' SN: 

A CTI V IN 

- - , _  

LANL CHECK SOURCE JIG: SN: 
(Beta) 

SOURCE: 

lNSTRtJMENT SCALE 1 A C l l V I N  

X I  SCALE I 
X10 SCALE 

X l O O  SCALE 

X t K  SCALE 

LOG SCALE 
I_ c 

Background 1 minute count: - 

NOTE: 1I any item on this data sheel is marked 'NO'. do no! us0 Ihe inslrumenl. Tag it with an 'OUT OF SERVICE' lag. 

Daily readings must be within 20% r of the acccplablc rcndinl). 



I 1 SOURC€: 

INSTRUMENT SCALE 1 ACTIVITY 

4 c- 
-~~~ 

LANL CHECK SOURCE JIG: ---- 
(Beta) 

SOURCE: 

XIK SCALE I 
LOG SCALE I 

Background I mlnute count: 

NOTE: I I  any item on lhis data sheel is marked ‘NO’. do no1 use Ih8 inslrumenl. fag  il with an ‘OUT O f  SERVICE’ tag. 

I 



SIGNATURE REVIEWED Di' 

LANL CHECK SOURCE: SN: 
--- - 

LANC CHECK SOURCE JfG: SN: - - - 
(Beta) 

- SOURCE: 

- -  Background t rnlnuts count: ___ 

NOTE: I f  any item on this data sheet is marked 'NO', do not use the inslrumenl. Tag it wiih an 'OUT OF SERVICE- 1~t1-1 

X I 0  Scar. I I 
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ATTACHMENT 2 

EAST SITE SURVEY DQCUMENTS 

EAST SITE RAD SURVEY' SHEET 
( I 2-3-93, 'I 2-1 7-93) 

EAST SITE AREA SURVEY SHEET 
(1 2-1 !b93) 

OPERATIONAL CHECK DATA SHEET FOR 

LUDLUM MODEL 2&2l FJDLER PROBE 
(1 2-3-93, 12-7 74193) 

OPERATIONAL CHECK DATA SHEET FOR 

LUDLljJM MODEL 2221 44-9 
((1 2-3-93, 5 t-77-93) 
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ENVlRONMENTAL DIMENSIONS, INC. 
OPEMT!ONAL CHECK DATA SHEET FOR LUOLUM MODEL 2221 

tNSTRUMENT SCALE 

X I  SCALE 
- 

X I 0  SCALE 

X I 0 0  SCALE 

X I K  SCALE 

LOG SCALE 

ACTIVITY 

Backwound 1 mlnuta count: / G W .  ~ P L L c L L L  

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

- 
LANL CHECK SOURCE JIG: SN: - ---- -- 

X i 0  SCALE I 
X I 0 0  SCALE I 

.- XlK SCALE 

LOG SCALE 

fl8ckground 1 minute count: 



LANL CHECK SOURCE: 
(Alpha) 

SN: __. I LANL CHECK SOURCE JIG: 1 SN: 
(seta) 

SOURCE: 

ACTIVITY I WJSTRUMENTSCALE I ACT I V I N 

x1 SCALE 

X I 0  SCALE 

X IO0 SCALE 

X I K  SCALE 
- - 

X1 SCALE 

X10 SCALE 

X I 0 0  SCALE 

XtK SCALE 

LOG SCALE I. - LOG SCALE 

Background 1 mItlute count: / S N ,  ai7 7 .  / . c  7 9  .AT//# 1 Background 1 minute count: 
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L A M  CHECK SOURCE: 
(Alpha) 

-- X1K SCALE 

Background 1 rnlnute count: 74: 4Ci. 7D 

NOTE: 1I any item OR this dala shed is marked 'NO', do nol us8 the instrumant. Tag il with an 'OUT OF SERVtCE' lag. 

Oaily readings must be wfthin 2OX 1: of Ihe acceptable reading. 

L..Lr,- .--. r*.- .- c _.-. - L.-*\r;-c t ?.-*-a!-. 

(0eta) 

x 1 K SCALE 

10G SCALE 

Background 1 minute count: 
-- 



ATTACHMENTS: 
Make: dc,&.., 
Make: cd*l' 3 r i  

LANL CHECK SOURCE JIG: 
(8a-ta) 

1NSTRUMENT SCALE 
- 

X1 SCALE 

I SN: 
SOURCE: 

ACTIVITY 

*_-. 
X I 0 0  SCALE: i 
XlK SCALE 

LOG SCALE I 
Background 1 minute count: 

NOTE: II any item on this data sheet is marked 'NO', do no? use the instrumenl. Tag i t  with an 'OUT OF SERVICE' lag. 

Daily readings must be within 20% k ol the acceptable reading. 
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ATTACHMENT 3 

NRAO SITE RAD SURVEY DOCUMENTS 

NRAO SITE RAD SURVEY 

(1 2-2-93} 

OPERATIONAL CHECK DATA SHEET FOR 

LUDLUM MODEL 2221 I FIDLER PROBE 
(1 2-2-93) 

OPERATIONAL CHECK DATA SHEET FOR 
LUDLUM MODEL 2221 44-9 

(1 2-2-93) 
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LANL CHECK SOURC 
(Eleta) 

X I  SCALE __^___I . 

_-_- - -- -- . 
Background 1 mlnuts count: 

NOTE: I I  any ilem on this dara sheel is marked 'NO'. do not us8 the inslrumenl, Tag il  wilh an 'OUT OF SEfWICL- I . I .~ 
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LANL CHECK SOURCE: 1 SN: %Z,-?Qn-"1_?!- 

-- - 
INSTRUMENT S ACTtVITY 

Background 1 rnlt~uls count: ____c ___.  - _- - 
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ATTACHMENT 4 

FIELD NOTES 
(1 1-9-93, 1 2-28-93) 
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