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,. SUMMARY OF 1994 FIELD ACTIVITIES 
TA-46, OU 1140 

1 ,O INTRODUCTION 

This repon summantes surveying and sampling activciet conducted at the Los A l a m  National 

Laboratory (Laboratary),Technical Area (TA1-46, from August 18 through October 5,1994. This work was 

done as pan of the Phase I Resource Conservation and Recovery Act (RCRA) Facility investigation (RFI) 

foroperable Unn(0U) 1140. Figure 1 shows the location of OU 1140. 

The solid waste management untts (SWMU) at l A 4  have been organized into potential release srfes 
(PRS). The PRSs are assigned to aggregates based on sirnilamties in sampling strategies and conceptual 

exposure models. Assignmems are based on facton such as topography surtace, origin and funcrion. 

COPCs. and contaminant transport mechanisms. 

I Three aggregates were sampled during the 1994 tield ettort: 

0 Outtalls (Figure 2) 

Suflace release (Figure 3) 

Stack emissions (Fgure 4) 

I Field aaivities during this RFI included the following: 

0 The land survey established geodenc 

control in the form of gnds 2nd identrtied radiation and geophyscs survey points 

and sample loeatKln coordinates. The radiation and geophysics surveys 

determined sample locations based an subartace nruaures and elevated (above- 

background) radiation levets, 

sludgelsedimerrt sampling was conducted during this investigation. Field personnel 
collected approximately 760 sultace sail. 24urbsurtace soil, 5 near-surtace. 4 

sedimeWsJudge. 9 PE field Slanks. and 7 1 rime s a m p k  

Sume, near-surtace (beneah asphatf). shallow subsurtace, m 

This summary reportdixussesthe selection and managememot sampling Ioaonsana achvrtres, 

radiation screening during Sampling aaivfties, and decantamhation and waste management prc tcems 





Figure 2 Lacatlon of outfall samples 
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SELECTION AND MANAGEMENT OF SAMPLING LOCATIONS 

Sample loca:iom a:TA46 were selected minp ne Cnrena outline in ne RFI Work Pian for Opera3le Uni: 

1140 (WNL 7993, r093). This cnapter descnSes me seleion and manapmen: of mose lacatms. 
Reconnaissance saamplin~ is C s c u s s e d  in W i o n  2.7. c0lloca:eC samples are CiScusseC in Seacn 22 
Management of sampling abtvties 1s cescnm In S e a o n  23. 

2.1 Reconnaissance Sample Locations 

Reconnarssance sanplinp was me main sawling strategy far ne Phis@ I screenins assessmen: sunrey at 

TA-46. Reconnaissance sample IOCatims were selecTeC specrfically to miixlrnze me detemn a? any 

contaminarton that rnigh: be present wimin 3 e  WdMU ot in?eres: The samplestarten from nese lwaacns 

are also called "biased samples" beam me sample loca3ons are chosen aecarding 70 speafic ste 

charaCenstlcs and professional jucment For example. samples were collecec at sebimen: cafc?men? 

areas because tnese areas were known 70 be in the pamay of CDmminanTs mnstmtec by %face 

warerfmm upgractem dminages. Sudace anC suBurtace 5411 sample locations were selecw arme 
following loca:ions: 

Under ou3all pipes and in ourtall drainage channels at %'?AUs 
.r&OO;r(a2) 46-004(t) 4-00;(Q' &6-004{~) 

46-004(&) J6-O04( h) S6-0Oq U) 46-0=(2) 
46-004 b2) 46-002(g) 469OS(s) jG-OW(y) 

46-004(e2) 46-004(m) 4-002[v) S6406(c) 
46-004(t2) 46-004ql 46404(w)' 

0 

- At surtace release areas at SVJh4Us 
46-003( h) 46-006(d) C6-O08( a)- 46408(f)' 

46-004(b) 46-006(f) 46-008(5) 46-008(~)' 
46-006(a) 46-C06(g) &6-008( d) * 46-01 O(d) 
46906(b) 46-00? 46-008(e)' AOC-01 

For stack emissions at Aggregate 5.6 (SWMUs 4690;(d2), 46404(g), W W ( n ) .  &-0W(h), G 

'PRSs where sampling is not complete 
46-002, C46-003). . 

The reconnaissance sampling SChme also included the seleion of biased sample lcations using tielc 

indicators (e.g., visible stains on pavement or soil and anomalous radiation or geophysical survey 

measurements). 

@ February 14,1996 6 T A M  Sampling Summary 1994 



r 2  Seleerion and M a w m e n t  of Samplinty I omtiom 

2 .2  Collocated Field Duplicate Samples 

Collocated samples, designated as field duplicates in the RFI Work Plan, were established 1 fooi noch of 
their respective grid-based sample locations at the fGllOWlng SwMus: 

46-004h (H-94) 46-004x (!I-70) 46-006d (H-32) 
46-004C2 (H-5) Aggregate 5.6 (H-162) 46-004~2 (H49) 

46-0088 (S-1 0) 06-006d (S-1) 46408t (5.29) 

These samples provided data to estimate the spatial variability of Contaminants in the surtace and 
subsurface soils and sediments and to evaluate whether the data is compte:@, representative, and 

comparable. Doing this will help determine whether to coneuct a baseline risk assessment or to proceed 

with remediation. (LANL 1992, 0875) 

2 3 

Information ?or ttle 1994 sampling activities at TA-46 was managed using a Clans FtleMaker" Pro aataSase. 

The database includes information on historical opemons , engineering design. chemicals of potential 

concern (COPC). and sampling parameters such as number of samples and analyriml memocs. me field 
team used the database not only to Organbe and pian field activities bur also to minimize me number cf 
samples colleaeu and analyses PerfOrmed. The information preSenT0d in This secTion was paCicularty 

useful for irnglementing ~e sampling activities at TA-46 and is therefore included in this summary repcrt 

Sampling information is presented on a PRS basis in Table E-1 of me database (Appendix 1). Information, 

as it relates to a given PAS, includes PRSlSample Group, Outfall Field ID, SWMUlOurtall Type, Samgle 
Notes, Sampling Approach, Field Surveys, Sampling-Croup Information. Sampling Totals for PRSs, and 

Aggregate. This table illustrates the sample domain summary for each PRS. 

Management of Sampling Activities 

Sampling information is presented on a sample location basis in Table E 4  4t the aambase (Appendix 1). 

Information. as it relates to a given sample location, includes Sample Location. PRS. Fjeld Surveys, Feld 
Screening, Field Laboratory. and Laboratorj Analyses. Selection of sampling locations included 

aggregating PRSs by similar risk scenarios and sampling approaches. By aggregating PRSs, sample 

locations were found to overlap. Each sarngle location was evaluated to determlne if an adjacent 
location(s), could be eliminated. Forthe sample locations that overlapped and were compiled togemer, 

:he analyre sune included CoPCs ffOm each PRS aggregate. This minimized me number of samples 
taken anc! analyses performed Table E4 idemrfies all COP& !or each of the PRSs mat have been 

aggregated to  a single sample location. The able illustrates me selwon of analyre suhes for each 

sample location. 

February 14.1996 ? -  





3.0  FIELD SURVEYS 

Land surveys, radiation surveys, and geop..ysical surveys were conducted at 74-46 to assist in - establishing geodetic control points and coordinates of sample locations; 
biasing sampling locations to areas that exhibit above-background levels of 
radioactive contamination; and 
locating subsurtace structures. 

Techniques tnat were determined by professional judgment to be redundant or unnecessary were 
eliminated. 

I 

3 
7 
r k  

4 

3.7 Land Survey 

The initial land survey was mcduaed atTA-46 by Santiago Romem. Jr. and Aszodaes. suweyors. and 

ICF Kaiser Engineers (ICF KE) personnel between October 18 and November8.1993. The land survey 

established geodetic coml paints at TA.06 tmm primary Global Positiining System (GPS) survey paints 

published in the Lahratory Suwey Procedures Manual (UNL1993b). Grid sysrerrts weremen 

established, anc sample bcatiom were set. Hubs and tacks were set at rn p0ir;tS: for those poim on 

was used to canduct the survey. This system m a  transitthat %hootfan inkared beam a: light into a 

range pale prism. The 6ata ccrlledorthen proceszesthe signals and mlcula?atesMe plane coordinates. 

Data was downbaded to a Hewlett-Packard Model 90 00 computer Wing PacSott wrveymqengmeenng 

design sortware. AI points were pbmd in me NAD 27 and NAD 83 coadme system. The sumy 
coordinates for sample rocations are presented in Appendix 2 

hard surtaces. P-K Mits were S a  A Lietr Set3 Total Statidn ThWlite TmnsR w R ~  SDR-2 Data Calkaor 

0 

Following the inrrial survey, many sample batbns were changed and new kcations were added 
Becauseotthis,asecond kandsurveywasconduaed in Apd 1995 usingaTmMle"GPSToWStabn, 
This system uses singletrequeney, real-time kinemaw tecnmkgy. It relaysthe pos~~onaf ddfmen! 

satellites to ground-baed receivers. The GPS processes the signal and akulzltes plane cocwdimesvia 
nilateration to W i n  1 cm. 

The surveyorcontrolsthe system WI& a da!acolkcmraswell aswrm camlsonthe receirerranda k w  

electronic copy of tne R W  M i o n  I D M D  83 plane co6mmes. 
power radio. Dam are displayed and mrded on board The GPS system pn3vldesa MadnrosM O f ? W l  

The Lieu Set3 transit with rhe SDR-2 catleuorwas used in areas where the GPSTotal S!ation mld not 
opeme (e,g.. under heavy tree aver or inside buitUings). The coordinarw forme sea>nd s~tlvey sample 

bations are presented in Appendix 2 

August 74,1995 8 



tPr 3 Field Surves 

3.2 Radlatlon Survey 

Radiation surveys were conducted by Environmntal Dimensans Inc (EDI) on November 16 and 17. 

1993, and January 18,1993, me objective O t  the surveys was to direct the location ot reconnaissance 
samples it above-background radiation levels were found, 

Two surveys. one at the sand fitters (PRS 46-002) and the other just north ot TA-SG-WA-195. were 

conducted on a fixed grid using the Ludlum Model 2221 44-9 probe and the Ludlum 2221 Fidler probe. 
The gnds were approximately 50 tf by 100 f t  wnh readings taken every 10 tt. Sampling at the sand titters 

was not conducted during the 1994 field season. The survey results are presented in Appendix 3, 

A survey was also conducted at Outtall K (behind fA-46-31). The first grid was a 25-ft by 20-tt grid, Wh 

readings taken every 5 tt, Another 104l by 3O-tt grid was located immediately underthe outtall pipe, wRh 

readings taken every 5 tt. 

Data from the TA-46 radiation surveys were recorded in a field notebook and on Labofatorj.supplied 

Radiation Survey Forms (Appendix 3). The resuRs revealed no elevated readings at any of the suweyed 
locations. 

3 . 3  Geophysical Survey 

Geophysical surveys were conducted at TA46 by ICF KE personnel. The RFI Work Plan states that 
electromagnetic (EM) and ground-penetrating radar (CPR) surveys will be conducted to determine the 
precise boundaries of subsurface Sttuctures, such as outfall pipes and septic systems. Results from the 

geophysical surveys are presemed in Appendix 4. 

Several drain lines shown on the englneerlng maps had outfalls thar could not be located in the field, A 

GPR survey was wnducted on July 14,1994, to assess the location of one unlocated outtall pipe north of 
TA-46-31 and one unlocated outfall pipe north oi TA-46-87. GPR traverses were pertormed neat the 
buildings to determine where !he pipes extended tmm the buildlngs into Canada del Buey. 

3.3.1 Survey Methods 

The GPR system operates by contlnuously radiating an EM pulse imo the ground from a transducer 
(antenna) as R is moved along a traverse. A panion of the radar signal is reflected back to the surtace from 

interfaces representing relatively small variations in elettncal properties. However. when the signal 

encounters a buried mew1 object, or other source of Signkirrt  contrast. a large panion ai the energy is 

reflected back to the surtace. These signals are received by the Same transducer and are printed in cross- 
section from a graphical recorUer or on a video display unit. The resuhing records can provide intormation a 
August 14,1995 9 T A 4  Sampling Summary 1994 



3 Fiela s u r v u  

regarding the  IocaaQon at h n e d  objects, possible gealog# stmdication. thickness and extent at lateral :ill 
material, and changes in marenal anmiom, Such as saturation. me GPR system u w t o r t h e  TA;rG 

wwey was a G e o p h y s i l  Survey Systems Inc. SIR4 +ern wrth a 500 MHr antenna. 

3.3.2 Geophysical Survey Resub 

Two GPR traverses were p e t o m  parallel to me wall otTA46-31: three reflection patemstypica1 ot 

buried utilities were found in t h e  records. One of t h e  patterns was W t e c f  close to t h e  suspect- W i o n  
at t he  Outfall pipe: :his panem, the  westemma ot the three. was assumed to represemthe oumll, The 

middle retleeicn pattern was very shallcw (less than 1.5 ft deep) and has a small diameter (lest; rm 8 in.). 

It was assumed thatae m a l e  retlector did na? represent the  ourtall pipe. A mird GPR traverse was 
pertormed north of TAJ6-87. One retlection typical of a b u n d  ut11~ was located approximately lStteaST 
of the northvesr comer of T A M 7  and appeared to end in the  obvi i s  O u w l  G. 

August 14.7995 10 T A 4  Sampling Summary 79% 
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Field sampling was conducted atTA46from August 18 throuch Oaober 5,1994. This mer 
ineludes intormation ab3utfieM team personnel (SeCfbn 4.1). the sampling appmch (secbon 
42), :rampomton of personnel and equtpmem (Sec;tion 4.3). field doarmnratian (Section 
4.4). and environmental (Seetion 45) and qualrty c~ntrol (ac) sampling (Seonn 4.Q. The 
following informatton. inducting the Sample Sctleuule, k detailed in the FeM tmplmn&tion 

Plan (Appendix 5). 

4.1 Fleld Team Members 

The sampling team($) camisred ot the tolkwing tieM team members: - %!mal 
Lynn Kidman field Team Manager 
Linda Fluk Field team Leader 
Jim Roberts Field Coordinator 
Mike Powell Health Physics Technician 
Manly tee Health Physics Technician atternate 
Cornelius Ftynn 
Ken Hansel 

Site Wety Otticer 
Samler 

Knsti &moat Sampler 
Spence Sepponen Sampler 

ICF KE 
ICF KE 
LANLCST-2 
ED1 
ED1 
MK 
ICF KE 
JCF ICE 
1CF KE 

The field team memben onsite during any given workday are listed in the Field L o g  Notetmok (Appendix 

6). 

4.2 Sampling Approach 

All 1994 field sampling at TA-46 was conducted wm one sampling team. This team lypicalty consisted ot a 

field team leader (m): a sne safety otticer (SO): a heanh physics technician (HPT): and two samplers, 
one to take tield notes and one :o physically take the environmental sample, 

Before each sample was taken, the HPT and the S O  checked the undisturbed sample location torthe 
presence of abovebackground Ievels of tadioactivtry and volatile organic compounds (VOC). The 

samplers then proceeded to collect the sample, daCUment weather and srte conditions and sample 
descriptions, and take photos of every sample location. It VOCs or elevvated levels of radioaaivrty were 

detected, the site was evacuated and sampling proceduresforthat srte were reevaluated. 

l t  TA46 Sampling Summary 1994 



As soon as possible atter collection, all samples were packed into portable ice chests cooled with ice 

packs, Samples collected in the morning and mid-afternoon were submifled to the Labormy CST-9 
mobile radlation laboratory on the day of collection. Samples collected in the late afternoon were 
maintained in coolers at the site and subrnrtted to the mobile radlarion IabaratOty on the tollowing morning. 

The mobile laborarory provided radiochemistry screening data for gross alphabeta and gamma tor all 

samples (Appendix 7'). 

4.3 Transportatlon of Personnel and Equlpment 

During 199U sampling activities, the TA-46 sampling team implemented an innovative approach to moving 
personnel and equipment between the exclusion zone (0, the camamination area where samples were 

collected, and the contamination reduction zone (CRZ), where deconramtnation took place. and between 
E2 and EZ This approach involved the use of a golf cart-like transportation vehicle with trailer to mnspon 

personnel and equipment to individual sampling locations. The congested nature of Mesh del b e y ,  
(i.e.. many parking lots and buildings where people work) made it necessary torthe team to move to the 

sample location, set up the €2, collect the samples, and dismantle the EZ as quickly as possible. These 

cans allowed !he sampling team to move quickly and with little disturbance to ongoing operations at TA- 

46. They also allowed the team to travel easily :o mare distant sample locations, thus eliminating need tor 

the timeconsuming and cosrly establishment of muttiple support zones (Sa, the clean area in which 

administrative and support work was conducted, and CRfs. 

The interior areas of the can wtth which personnel and equipment came in contact were ueugnated as 
part ot the Ez, that is. they were considered to be potentially contaminated, Team members entered and 
exrted the R directly from the c a t  The wheels ot the cart. however, never entered the E! and meretore 

were considered to be uncontaminared. 

The transporntiin cart benefited the field sampling team in several ways 
The team COUM travel fachef to conduct sampling, tnus reducing me num&er of times needed to 
mobilbe and demobilize the St and CRT 
Because the team did nut have to walk long distances carrying heavy equipment, they were able to 
spend more time sampling. 
The can reduced the amunt of physical exertion to which the team was exposed as well as me 
probaBiMy uf muscle nrain. partiarlarty aring hdt weather. 

4.4 Fleld Documentatlan 

Laboratory standard operating procedures (SOP) were used tor all fiekl doarmenration and sampling 
activities. These SOPS are list& in Exhibrt 1. Field doaJmemation. in aceordance wnh LANL-ERSOP- 
1 .w. ample ami and FieM -memion ( W L  1%. 087%. provided me neeessay evidence to 



ensure and defend Sampie data qual@'. Thts dowmentatlon ineludes Field Lag NorebOOks. Sacnple 

Collection Logs. Chain O? CunoUy/RequeSt tor Analysis forms, datly field repom, and phoT-hS. 

Field notes dunng me 1994 sampling actrvrties were recorded in a Field Log 

Notebook (Appendm 6). The field notes include drtscnptmm of the tollowng: 
* General tieM condnans 
* Monlronng and sampling procedures 
0 

0 Photograph deSCrtptmns 
0 Dmntamrnatan equipmentam! pnctces 
* Other pertinent observations 

Samplrng and health and saiety (HS) equtpment 

Sample Calreaion logs (Appendix 9) were completed tor each sarngle. The 

logs contained tae following intomtion: 

+ 
+ Containers used 

Field monnoring resub 

Photograph numbers and descriptions 

Date and time ol collection 
Sample idemitimion, rocatlon. type. and depth 

Weather condnions at the time ot sample ccllmion 

Chain of Custody/Request for Analysis forms (Appendix 10) were completed at the time a? sampling to 

idemty and document those personnel responsible ?or safeguarding me integrriy Ot the Samples These 
forms mairnain a record of sample collection and transfer between field persannel and analytical personnel 

at the CST-9 mobile ndiation laboratory. 

sumrnar i  The FLtaxed copies of the Daily field Report and Summary to ER 

Project Office at :he end of each work day. These documnts are presented in Appendix 11, 

? h a m .  Photographs of sampling activities and each sample location were taken, and a briet 

description was wrrtren for each. These are presentw in Appendix 12 

4.5 Envlronrnental Samples 

Environmental samples taken during the t994tield sampling adivities at TA46 conformed to the Rfl 

Work Plan. Additional samples were collected as noted in Section 4,6. The following types ot 

environmental samples were taken: 
0 Surtace samples (Section 4.51) 
0 Near=surtace samples (Section 4,522) 

Sedimentlsludge samples (Section 45.4) 
Shallow hand auger samples (Section 4.53) 
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Detailed descriptions of sampling aetivnies for each day during the 1994 TA-46 investigation are 
presented in the Sample Collection Logs (Appendix 9). Exhibrt 3 presems a summary at the samples. 

4.5.1 Surtace Sampling 

AI1 surtace sample mllectron activities at TA-46 conformed to LANL-ER-SOP-06.09. Spade and Scoop 
Method for Collection ot Soil Samples (LANL 1992. 0875). Suflaca soil samples (detined in the RFI Work 

Plan as samples taken trom the surtace to a depth ot 6 in.) were taken wRhin a Uiame?er of approximately 6- 
8 in. VOC samples were taken tram a depth greater than 6 in. but no deeper than 12 in. Soil was alleaed 
from each sample locaticn using a dedicared stainless steel spoon. The soil was ptaced in a stainless sreel 
bowl and homogenized by mixing with the stainless steel spoon. Team members used his method to 

collect approximately 160 samples during the 1994 sampling activnies, 

45,2 Shallow Hand-Auger Sampling 

AI1 shallow hand-auger sample collection activities at T A 4  cantormed to LANL-ER-SOP46.10, Hand 

Auger and Thin-Wall Tube Sampler (LANL ?992 087s). 

Subsurface soil samples were recovered from depths to 10 t: using a stainless steel auger that was 

manually driven into the soil. Boreholes were manually driven wrth me auger directly underneam oWI 

pipes, in outfall drainage channels, in sedimenttraps, and beneath asphaksurfacex The soil orsedimem 

spoo n . 
The RFI Work Plan required collecting three samplestmm each borehole at the tollowing d e w  

0 Soil surface (04 in.) 
m Mid-subsurface soil(l8-60 in.) 
0 Eitner the soilrtutt interface or grearerthan 60 in.. whtchever was shallower. 

The number of samples taken trOm any borehole was Often limited by the depth ot the saivhrtt interface. If 
?he SoiVtL! intertace was emumered More  ail of these meria were met a final sample was taken at= 
location. Where the SoiVtutf interrace was encountered wthin 6 in. ot the surtace, onty one sample was 

collected. 

Hand-augering was attempted at a ?otd of 113 sample locaiarrs. and 24 subsur?ace samples were 

collected. 

The RFI Work Plan required the cotleaion of near-surface soil samples tmm 0-6 in, beneatfi asphalt 

pavements. The work plan swed Mat &areholeswould be drilled wrth a small (5 2 in. diamerer] diamond 
conng dnll through the asphatt pavement. albwing a Gin. core ot the wbsoil to be colleaect However. a 



jackhammer was used insead of a diamond curing drrll. The asphalt surtace was broken up and deared 
away to reveal the subsail suflace. All near-surface sample collection conformed to LANL-ER-SOP46.09. 
When the sampling wasfinished, the asphaktwas repaired. Fwe near-surface samples were colleued. 

4.5.4 Sedlrnent/Sludge Sampling 

All sedimentkludge sample collection aahrnies at TA46 conformed to IAiJL-ER-SOP-06.09 and LANL- 

ER-SOP.06.14. Sediment Material Collection. Four sediment/sludge samples were colleaed during the 
1594 sampling activities, two fmm a natural pond and two trom beneath two individual storm grates. 

Because of saasonal rains. the tim attempt to sample the natural pand was unsuccesslul. since me 
sample stakes were cavered by 1 tt of water. The sampling team had to wart several weeks tor the water to 

recede berore they were able to successfully collect the samples. 

The storm-grate sampling required the team to use a jackhammer to free the grate from the asphalt 
surtace. Atter removing the grate, the sampler collected the sediment tlOm the bottom of the catch basin, 

which was appnximately 3 ft deep. f l ie  grate srtuated just west of TA-46-119 was relatively easy to 
remove, and the catch basin neld enough sediment to fill all the requirecl sample containers. However, 

the grate situated southwest of TA.46-187 required a forWitt to littthe gnse tram the asphalt. and the a tch  

basin held very tittle sediment. The sampler was able to collect adequate amounts of Sediment, which 

consisted mostly of gravel and pieces of concrete, to paftlally fill all the sample containers except for the 

VOC containers. No VOCs or elevated levels of radioactivrty were detecled, 

4.6 Addltlonal RFI Sampllng 

Sampling activtties not called out by ?he RFI Work Plan were conducted during the 1994 sampling 

campaign at TA-46, These samples were included to provide more information tor the following reasons: 
+ Newly located outfalls 
+ Locations requested by New Mexico Environment DepaRment DOE oversight board 

personnel 
+ Locations required by the US. Environmental Protection Agency 
+ Locations moditiad a#or added by Field Unit 3 team membars 

Expanded boundary of an existing SWMU 

The tollowing SbVMUs were Samled as part ot the additional sampling activrtles: 

46-003(h) 46-004(et) 46404 (k) 
46-004 (m) &006( b) 46-0 0 6( d) 

a6-007 4&008( a) 46-0 08 (9) 
These additional samples are listed in Exhibtt 2, The sampling plan tOrtheS8 additional samples is 

included in Appendix 8. 
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4.7 Ouatity Control Samples 

Field QC samples, in the form of nnsate blanks and pertomme evaluation (Pa tield blank 

samples, were collmed dunng 1994 T A 4  field sampling actwnis. These samples. w h r h  

provide tne meansro assess the gualrty ot the sampling data, were ccllected as spectied and 
defined in the srte-specdc Quairty AssuancelQualny Control Plan ?or T A 4 6  (Appendoc 13). All 

QC samples are presented in ExhibR 3. 

Rinsate blank samples were submmec! to check for aasscontaminarm ot samples resumng 
trom rnetteawe decontamination procedures. Following the decorrtaminarlan ot nandedmted 

equipmen the equipmerrt was rimed again wnh commercially packaged distiiled mer. hs 
nnsate was c o l l ~ W  in dedicated stainless steel tuwb. R i m e  blank samples were collected 
trom tnts water undertne same condnlans as the environmental tie# samples. 

?E samples are ccrllected tQ check tor c~ntamiMtKJn that may have been ifWOduCedtrarn 

ambient condrtmns or improwr handling procedurer and to evaluate mamx effects on 
laboratory recovery at metals and fadioactrve cbrtstrtuerrts. PE samples alsa prowde informawn 
on how well the anatyrtcal proeuufswark torme Lawratory-lh? mamx. 

Since the maprrry of the samples catlected at T A 4  are soil. the PE blanks were at fin-ned and 
homogenous soil mamx purchased tram OrrSrte sources. Inorgantc Vemures. Inc. ptovlded soit =ked 

wRh known ancemmions et imrganc comments suspead ?o present atTA4.  Idaho Nattow 
Engineering Laboratory provlded sail spiked wrth known amum of radioacrwe anb metal t a m e n t s  

suspecred to be present n T A 4 .  The PE soil was supplied in bulk and placed in -le caontarners 

along wnn the environmental samples. 
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5,O HEALTH AND SAFETY 

H S  monitoring was conducted to protect tield WOrkerS from suspeaed or known ptIyXa1. chemical, and 

radiological hazaras during on-site operatians. This SecbOn discussestield m a n i r o h q  tor phywcal and 

chemical hazards. Field mnrtoring for radubglgl hazards iS dkussed  in Secrion 6.0. Generai heam and 
satety requirements are described in Sectian 5.7. dim-reading irlstrurnerrt (DRI) mnlronng is described 

in Seaion 5.2 and other personal mnnoring is described is Seaion 53, 

5.1 Health and Safety Requirements 

'the SSO was respomible for enforung all HS rquiremerrts according :he Site-Speafc Heam and Sarery 
Plan (Appendor 14). The S O  led tailgate sa?eTy meetings every sampling day More M e  warkeswere 

allowed to enter the EZ Tailgate Safety Meeting Forms (Appendm 15) c)4cumemthese meetmgs. The 

SSO also bnefed v l ~ r t o r ~  on HS ssues. con6ucted or oversaw HS mnrtonng. and ensured thar all HS 

concerns were met. 

A task-bytask rtsk analysis was conducted to lderrcrty hazards assaaed  wEh grven msks The Idenahed 

hazards were then evaluated to determine levels st proteaon needed tortiekl personnel. On me &asts 

af these evaluatms, Moddied Level D pemnal protective equpmem (PPE) was rmmmended and 
used dunng sampling actMties. Maddied Level D PPE eartsisted of 

+ chemlcal resistant boots: 
+ cloth coveralls: 
+ inner and OUtWChemGil-feslstaM gloves (or one pair at inner gktves and a ;ratr 

at conon g b e s  depending on role ot Sampling team member]; and 
+ safety glasses. 

Three work zones -the €2 CRZ and sf -were established to ensure that hazardous 
substances were not spread trom the  potentially contaminated areas, 

The Laboratory Industrial Hygiene and Safety Group (ESH-S) was responsible for overseeing all heam 
and safety issues during the 1994 sampling activities 

5.2 Monltorlng With Direct-Reading Instrumentatlon 

DRI were used to monitorthe work environment of on-site workers. The folkwing instrumentsand their 
action levels were used for sampling activities: 

me Readina In-mlmetn 
HNu photoionization detector (PID), Model PI1 Ot 
with a 10.2 ev probe 
MSA oxygen/carnbustible gas meter 

8,s ppm. 

22% 5 02 21 95% 
combustible gas 2 t 0% of lower explosive limR 
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Each instrumen: was calibrated and logged at ?he beginning of the workday ( Appendix 16). The PI0 was 
used to monitor organic vapor concentrations in the breathing zone ot the sampler and downwind Ot 

sampling activities where VOCs were COPCS, Monkring results are documented in the Sample 
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Collection Logs [Appendix 9) and the Field Log Notebaok (Appendlx 6). w 

'p 
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Pew- Using the PID, organic vapors were detected at sample locations but not in the breathing zone 

of field workers. The field team concluded that since many of the samples were collected from moisr soil 

locations covered with dense vegetation layers, the organic readings on the PID may have resulted from 

tne breakdown at the vegetation. Because this couM not be confirmed, all safety precautions were 

followed while collecting the samples. Resutts are presented in Appendix 17. 

5.3 Personal Monltorlng 

Personal air rarnpler pumps (SKC Universal Constant Fbw Sampler) were worn by selected site workers 

periodically during the sampling activrties, The individual de!emined to be the most exposed to 

contamination was chosen to wear the sampler. "he personal air pumps sampled air from the working 

environment through 37-rnm paper titters during a sampling period ot approximately eght hours. These 

titters were then removed and submmed for beryllium, cadmium and lead analyses. 

PeSultL Resutts from personal-air pump monrtanng indicate that personnel involved wrth sampling 

activities at TA46 were not exposed to hanful or measurable levels of eontaminants. The three filters 
analyzed for beryllium, cadmium and lead were all below the reponed detection limit fiesub are 

presented in Appendix 17. 

0 





6 .a RADIATION SCREENING DURING SAMPLING ACTIVlTlES 

Radiation screening was conducted by a HPT during field Sampling activrties to protect the heam and 
safety of tield team members. Radiation screening at TA-46 consisred of scanning sample locations and 
soil samples for radiation. Personnel, equipment, and maertal were also screened tor radiatian betore 

leaving the exclusion m e .  Surveys were mnducred on equipmem and material before release tram TA- 

46. Radiation screening for the 1994 sampling event is discussed in M a n  6.1. 

Pre- and post-sampling radiation screening at soil sample locations was peflonned Using the Ludum 2 2 2 7  
with a 44-9 alpha-betagamma detector R e s u l t s  were rmrded in the field Log Notebook (Appendix 3) 
and on Sample Colleaion Farms (Appenbix 9). Approximately 200 sarrples were taken. the mapnty ot 
wheh were sufiace samples. Ot the 200.4 showed elevated readings. Resub ot me mdiaion screening 

and elevated readings of soil samples and their locations are disansed in Appendix 18. 

6.1 

Radiation screening was conaaed by ED1 personnel using Ma Ludlurn 2221.469 Wgarnma probe 

and a Ludlum 139 43-32 alpha probe, and a Ludlum 2221 4 - ? O  alpha tray comer+ Results  tor each 

sample location and sanple were recorded an the Daily field Log Notebook n append^ 3) and Sampte 

RadlatlOn Screening for 7994 Sampling Actlvitles 

Collection Logs (Appendix 9). A report detailing me procedures and observations of me ED1 personnel is 
presented in Aopendix 18. 

6 -2 Radlatlon Screening Results 

Radizion Screening readingsforallsamplesarKl sample IocatmnsatfA-Swere lesstnanmesetamn 

levels of 800 cprn betalgamma atnd 700 cprn a l p k  Two sample locattom at S w M U  JMJOqd). s-8j and 

-5. exhibaed abov~background b e l s  of mutatton. The sample Iocatons were SWIM in a arainage 

area north ot TA-46-58 Mat was noted to have etevated betagamma readings. Sample s.84 (-96). 
located at the top at the drainage, had a direct reading at 200-2SO eoum per minute (cprn) betsugamma. 
Acrivrties d e c r e w  m a n i n a g e .  and sample S-85 (AAA9497). located at the bottom ot the dramge 

on the edge d CaQada del bey, nZd a direct reading at 100-14 cprn betaigamma. These a~lvrnes were 
abve  background: however, they were below the aman levels. 

Two sample locawom at SWMU W O S ( g ) ,  NS-1 and NS-2 were Io~Ced in a storage shed (46-WA-728) 

onthewesrendotTA-631. Thestorageshedw~usedtrom1982to 1984to houseavacuumpurnp 
used in expenments involving plasma vapanzaUon of DU powder. Although the sample lacatrons did not 

exhrbrt elevated readtngs ol radratlcn, several parts ot the shed sutface urd show elevated readings ot 300 

to 350 cpm betalgamma. These actlvttres were above background bur below the aaian levels 
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7.0 EQUIPMENT DECONTAMINATION PROCEDURES 

Decontamination of non-expendable equipment is a c m l  part ot data QA All sampling equpmentwas 

caretully decontaminated M o r e  reuse. Sampling equrpment such as bowls anb spoons were not reused 
during the tielc! campagn Lxrt were deCOntamtfIa& and placed in waste corrtaines pending a n a l w  
resub of the corresponding nRSate sampler (see S e a m  8.0). This equipment may be reused forfuture 
actwfties d the equipment nnsate samples indicate that no contammanan was present 

Specific procedures used to decdmminate the manual sampling equipment is described in M a n  7.1. 

7 .7  Decomamlnatlon of Manual Sarnpllng Equipment 

Sampling equipment such as hand augers were decontaninned before each reuse. Decommnarion 

procedures entailed scanning the equipment with the Ludlum 2221 GM Probe for b e t a / g a m  radiation. 
swiping the equipment with the Ludlum 2221 43-70 alpha tray camterta venty the absence arthe 
presence at radiation. washing the equipment in a solution ot A)cmox' and water, rinsing in m e r .  and 

rinsing again in distillecf water, As specified in the see-specttic Waste Management Plan (Appendix 19). 

decontamination sediments were deposited back onto the SWMU from which the samples were collecred. 
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8.0 EQUIPMENT RELEASE PROCEDURES 

Before releasing equipment trom TA-46, a swipe survey of equipment was conducted in accordance wtth 

Health Physics Owrations Group (ESH-1) requirements. Swipes for gross alpha were mken wRh 

DefensapN cloth filters and were counted in the tield using a laboratory-grade Ludlum 22243-10 alpha 

, Augu~t14,1995 

tray counter. All wipes were collected over an area of 100 cmL. The swipe surveys contanned to the 

Laboratory's Administrative Requirement (AR) 3-7, Radiation Exposure Contml. 

Dunng !he TA46 sampling aaivnies, equipment was released by the radiological cantrol technician (RCT) 

and removed from Laboratory properly rt Swipe survey resub indicated the equipmeFlt wniained activtties 
below ESH-1 surface commination limns tor removable matenal (1,000 dpm for alpha). ESH-1 

requirements also allcw equipment to be surveyed by an RCT for conditional release; condRional release 

is defined as movement of equipmem between Controlled Areas (e.g., EZs or areas enclosed by physical 

barriers where contamination occurs or potentially occurs). 

A conditional release swipe survey was conducted on the transparration can and trailer which involved 

collectlng tive alpha, beta and gamma swipes trom the interior surfaces of the carrand the trailer bed. 
Results for all equipment release swipes are found in Appendix 20. 
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9 .O WASTE MANAGEMENT 

Ali wastes generated dunng sampling activnies at TA46 were managed in accordance wrth the Site- 
Specific Wane Management Plan (Appendix 19). This plan also complies wrth the following Laboratory 

requirements and procedures : 
AR 10-1, Radioactive Liquid Waste 

AR 10-2, Radiation Expasura Control 
AR 10-3, Hazardous and Mixed Wasre 
AR 10-9, Waste Profile Form 

LANL-ER.AP-05.03, Management of Environmental Restoration Program Wastes (formerly 

ER-SOP-I -06.) 
The practice of waste minimization (as required by L380raatory AR 10-8) was inmrponted into the plan and 
greatly reduced the amount of wage tha: needed to be stored and managed. 

All RCRA hazardous waSIeS were mred at two satellrte accumulation areas, one located at the bottom at 

Canada del Buey and one on the mesa top near the norrhwest side of TA46-231. Each satellire 

accumulation area contained two drums -one tor RCRA hazardous solid waste (PPE used and broken 
sample containers. wipes and KimwipesR) and one far RCRA hazardous liquid wane (primarily 
decommination liquid). 

PPE was placed in heavyauty bags and transferred (a few times perweek) into the drums. A 1-1 

describing the waste was att ixed to each bag as well as to the outside of each drum. 

Liquid wastes generated from decomminatin wash and rinse process during 1994 sampling acthrrties at 
TA-46 were minimal. Any rinse water generated was placed in S-gal. pWic containers and transferred 

into the satellite accumulatiin area at the end of each day. Dry sediments that remained in me tub 

bottoms were returned to the SWMUsttom which assmated samples were taken. 

All wastes genemed as a resutt of sampling actwrties were screened for gmss W g a m m a  acr~~uy and 

were swiped and coumed for alpha actnmy. No radiaaalve or mixed waste was generated from the 

sampling adiwties. 

Steel waste drums wnh rigid plastic liners provlde pnmary containme& Secancfaty canrainment is 
provded by the bermed areas comructed a eatn waste managemem area These areas consmot 

wooden pallets set imide a PVC pipe framework wrth heavy plastic undertylng the waSte drums and 

overtying the frameworks. The @f i re  storage area is covered wRh tarps to prevent the d u m  from 
exposure to wemer and the acwmulatiion ot rainwater imide me D e W  area 
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W m e  

Wastes are permttted to be stored in the satellite accumulation areas until 55 gal. at each wartemearn has 
been accumulated; this volume was never reached during the 1994 sampling activaies, At the completion 

at sampling azttvtties, :he satellite accumulation area near TA-46-23 t was designated as a less-than-90- 

day storage area and all wastes (a total of two drums) from these activrties were moved to tne less-than-90- 

day storage area. 

AII drums are labeled with irttormation about the activities (e.g.. dates and sample iderrtitication numbers) 
potentially responsible tor any poterrtial contamination of the wastes contained in the drum. The drums 
remained at the less-than80day storage area until the material was picked up by Laboratory Waste 

Managemem Group ( (3 -17 )  and disposed of appropriately. 

c 
h _- 
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10.0 CONCLUSION a The 1994 R A  sampling at th Outtall, Surtace Release, and Stack Emissions aggregates completes 

Phase I sampling at thess areas The one exception is Oulfall W, which was presumably located on the east 

end ot TA-46-1 (Figure 2). This ourtall pipe CouM not be loca:ed. Sampling ot this outtall pipe will occur 
once the  pipe has been located through a geophysical invesrigarion ot the area. 

Land, radiation, and geophysical sunreys were conducted in accordance with ER SOPs and the RFI Work 

Plan. All surtace soil, subsurtaee soil, sectirnent, tluid, and sludge samples were collected in accordance 

wnh ER SOPs and the RFI Work Plan. HS fmnitodng was conducted in compliance with tne SitaSpecrfic 

Heakh and Satety Plan. Decontamination and waste management were conducted in compliance with the 

Waste Managemem Plan. 

Results from this Phase I Investigation will determine the need tor a Phase I I  investigation. If required, the 

Phase I I  data will be designed to characterize the nature and extent of contamination fora baseline nsk 
assessment cr to evaluate remedial ahernatives at the site. 
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I ;’ I 

I 

2.14 

>.IS 

II 
Rcspimtory Protection I SA 1 HS-5 I1 

Bloodbomc Pathogen Control I 2-12 I 11 

Erposurc Xanitoring Stntegy I 2,16 I 11 
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ADDlTTIOSAL SASIPLES COLLECTED AT TA46 

44004-42 j6-WB 1 H-I76 outfall pipe AP new outtill 

4ao04-c 4ti.obll2.1 H- I79 outthll-\urt' AQ new outfall 

JdOOj-t? 46-ooj.r,*1 H- 1 SO ouffill-surf AQ new outfall 

: .Kro04-12 46.ooJ-t22-1 H-IUI outfd I-\Urt' AQ ncw outfall 
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Summary ol 1994 Sampling at TA-46 

R6 locrlion Simple Sampk 
Idsnlllier 16 H3 tocrtlon Tschnlqua 

I 
4 6-OOG (C)  

4 6-006 (C)  

Q G.006 (C) 

46-006(C) 
4 6 , 00 6 (C } 
$6-006(C) 

4 G*OOC( d) 
IG-OOB(d) 
d 6.OOG(d) 
IG,006(d) 
4 6.006 (d) 
4 G.O06(d) 
IG-O06(d) 
46-OOG(d) 
46-006(d) 
I6.OOG[d) 
I G.O06( d) 
40.006(d) 
SG.OOS( d) 
46-006(d) 
d 6-006( d) 
W006(  d) 
46 006(6) 
46 OOG(d) 
4 6- OOS( d) 
4 6-00 C( d) 
4G-OOG( d) 

4G-OOG(f)  
4G-006(1) 
46.006(1) 

46-1 157 
46.1 157 
46-1 157- 
46.1 153 
46.1 149 
46-1 150 

46.1 133 
46-1 133 
46.1131 
46.1 132 
46.1 132 
4 C - 1  132 
46.1 132 
46.1 130 
46.1 138 

1:::::;: 
1:::; x:: 
40.1030 
46.1030 
46-1031 
46.1032 
46.1 110 
40.1 134 
4G.t 135 
40*1130 

146+10B1 

48-1083 
~ i . t o e 2  

I 
AAAOS 19 
AAA9525 
AAA9526 
AAA9520 
AAA9511 
AAA9542 

AAA94d2 
AAA9483 
A AA94 8 0 
AAA9491 
AAA9476 
AAA9492 
AAA9493 

, AAA3465 
AAA9469 
A A A 9  4 39 
AAA9440 
AAA4130 
AAA9142 
AAA913 I 
AAA9122 
AAA9124 
AAA9127 
AAA9313 
AAA9495 
AAA9496 
AAA3437 

AAAO268 
M A 0 2 6 3  
AAA9E70 

PRS Typa 
Cotloellon Star1 End 

Depth 1 Oeplh I Units Oat0 
t 

1014194 
1014194 
1014/94 
1014194 
1014194 
1014/94 

9/22/44 
3/22/94 
9122194 
9121194 
912 1/94 
9/2 1194 
912 1194 
9122194 
3/22/94 
8131194 

81 3 1/94 

9/6/94 
9/6/94 
9/6/94 

8/31/94 
8/22/91 
3121194 
9/24/94 
3/21/94 

9129134 
9/39/94 
9/29/94 

a131194 

a131194 

0 
54 
64 
0 
0 
0 

0 
36 

G 
0 
0 

54 

0 *I 
0 
0 
0 
0 
0 
0 

36 
0 
0 
0 
0 
0 
0 

0 
0 
0 

€I 'in 

6 ! ,in 
4 0  in 
i 21in 

6 GI? in 

Suriaco rclleaso 
Surfaco releaso 
Surfaco rekase 
Sudaco releaso 
Surface releaso 
Surlaco rcleaso 
Sudaco releaso 
Surfxco re!caso 
Surfaca rtleaso 
Surfaco reIraso 
Surlaco rcleaso 
Surlaco relcaso 
Surlxo rolcaso 
Surt~co releaso 
Sudaco rdcsso 
SUdJCO rclc3so 
Surfaco rclcaso 
SUdJCO ZtfcJso 
Surlaco toleam 
Surlace rdcace 
SUIIQCO refcaso 

I 

Sudaco rtlcasa 
Surlaco r e h s o  
Suifdccr releaso 



0 0 0 0  0 0 0  0 0  (Do o o o o o o c o o o  0 0  a o o a z  



Summary ol 1994 Sampling at TA-46 

Collac tlon 
Date 

101419 4 
10/4/9 4 

AS 1 Sample 
Identifier 

46.010(d) 146-1 151 fAAA9513 S-38 

Start , End Deplh 
Depth Osplh UtlilS PRS Type 

Surfaco ccteaso 
Surface rekaso 

G 
6 46-1 152 

4 6 * 1-0 65 
46-1065 
46-1066 
46.1066 
46.1067 
46-1067 
46.  I06 0 
46-1063 
46.1068 

l46- I07 1 

'46- 1027 
t4€i-102i3 
146-1 120 

'46-1070 

46-tO29 

?46-1*69 

AAA9230 
AAA9232 
AAA9463 
AAA9235 
AAA9220 
AAA9223 

AAA9335 
/ A  A A 92 38 
AAA9239 
AAA9451 
AAA9450 

I I I I I 

9112194 
9/12/94 
9/12/94 
9112194 
911 3194 
9/13/94 
9/13/94 
9/12194 
9/12/94 
9/15/94 
8/29/94 
8/29/94 
8/29/94 
911 5/94 
9127194 
11127194 
9/15/94 
9/13/94 

0 
24 
0 

24 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 iin 
30 in 

30 in 
6 /in 
4 in 
G tin 

tin 
G tin in 

t G in 
\in 

G in 

G,in f 
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0 ,ICFKAISER 

D3te: Janurul; 27.1994 

ICF k k c r  Engineers h s  resolved rhc ksuc regarding HS-1's radianon "radinp* 3: 
outrill K behind TA46-3 1, This issue W;L< n i e d  in the January 3 memo to G q  Kelly 
from Ivan Wachlcr rcgardhg field ~7cCning at the n e w  lift sadon site. HS-1 w;ti unablc 
to loc3rc the logbook c n p  that conmined the "radings." Thacfotc, at your rtqucst, ICF 
Kaiser Engineers performed a M D  Survey to verify these ''rdhg.." Our f ind ings  
indicate that the ndiaaon levels inside outfall K are within normal background ltvels 
( 1 10 counts pn minute). The ED1 Radiation Survey rqon is amchcd 

The RAD S w e y  conducted at oudall K(behind Building T.446-5 I )  consisred of mkng 
ndiation readings at five foot intervals wkhin two grid>. (See atuchd fiLmue., The 
FGiD Survey w s  completed by Bob D n y  and Kcnny Hansel on J m u y  20. 
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1. Envlronmen*Zxl Dimensions Lnc cmloyee, Robcrz J. Bzay cor.ducrtG 
radiaEion screening surveys of 3.46-3L, 0r;LiOO. nay-? si& of Suildizg 
nuaber 31 on  Jacuary 18, 19%. h Ludhm 2221. mater. serial nwbt r  10593L 
wich a Ludlun LL-9 Probe. serLal number PROfli357 w a s  used to cond=c= 
point s u r ~ a y s  a= 5 '  fnzervals. AX. rea0ings were one minu:t cow= 03 
=he Ludlum scaler ratemeter using the digital readout. The ts=n#cn= 
was field calibrated ULL? a r a d i a t i o n  check souzea p r i o r  to being used. 
A:-achmoncs 1 and 2 g i v e s  *ha survey locazion poL%s. 

2.  Readizgs ranged from 65 councs per  minute (cprn) =o 1% c ~ m .  
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ICF U S E R  
ENWffEERS 

MEMORANDUM 

DATE: August 1.7994 

TO: Gerry Kelly 

FROM: Martin Miele 

SUBJECT TA46 CPFi Survey 

This letter present3 the results of a ground penetrating radar (GPR) survey performed by 
ICF Kaiser a t  Technical Area 46 (TA-461 of the Los Alamos National labomatow. New 
Mexico. The GPR survey was perfrorned on July 14, 1994, by Manin Miele (ICF ICaiser), 

1.0 PURPOSE 

The Durpose of the GPR survey was to assess the location of one outfall pipe behind 
Building 31 and one outfall pipe behind Building 87 a t  TA-46. GPR traverses were 
performed near the buildings t o  assess the location where the outfall pipes extend from 
8uilding 31 and Building 87. The outfalls are reponed to  extend from these buildings into 
Canada del Buey to  the north. 

2 0  FIELDSURVEY 

The area behind Building 31 is paved with asphalt. Two GPR ttaverses were performed 
parallel to  the wall of the Building 37. Three reflection patterns typical of buried utilities 
were present in the GPR records, The locations of all three reflectors were marked on xhe 
asphalt with paint in the field. One of the reflection patterns is located very close TO rhe 
suspected location of rhe outfall pipe, Thaz reflection panern is assumed t o  represent the 
outfall and is the wasternnos  of the three reflecrion panerns marked, The reflection 
pattern in the middle of the three marked locations is very shallow (less than 7.5 feet  
deep) and has a small diameter (less than 8 inches]. Therefore, it is assumed that the 
middle reflector does not represent the outfall pipe. The easternmost marked ref ledon 
pateern is deeper and has a larger diameter. However. it is not located as close to the 
suspected location of the  outfall as the westernmost reflection pattern. 

The area behind Building 87 was very narrow. Therefore, one GPR t r a v m e  was 
performed a t  that  location. One GPR reflection typical of a buried utility was present in 
the data. Its location was marked in rhe field with paint at  the bottcrn of the Building 87 
wall. 

1 



3.0 GROUND PENETRATING RADAR METHODOLOGY 

Ground penetrating radar is a method that provides a continuous, high resolution cross- 
section depicting variations in the elec-rrical properties of rhe shallow subsurface materials 
The method is particularly sensitive to  subsurface variations in the electrical conductivity 
and electrical permittivity (the ability of a material t o  hold a charge when an electric field is 
applied). Conduaivity effects the investigation depth of the GPR system. Highlv 
conductive materials, such as shallow clay or shallow ground water, limit the delxh of 
penetration. Delection of buried objects or ma:erials is dependent upon subsurface 
electrical permixivity (dielectric constant) contrasts. Sufficient contrasts must exist to  
produce reftections an GPR records. 

The GPR system operates by continuously radiating an electromagnetic pulse into the 
ground from a transducer (antenna) as it is moved along a traverse. Most earth materials 
are transparem t o  electromagnetic energy. Only a portion of t h e  radar signal is reflected 
back t o  the surface from interfaces representing relatively small variations in electrical 
properties. However, when the signal encounters an interface with a significant contrast 
in electric permit5vity (such as a buried a metal object) a good portion of the incident 
energy is reflected back to  the surface. The reflected signals are received by The same 
transducer and are printed in cross-section from a graphical recorder or on a video display 
unit. The resulting records can provide information regarding: the location of buried 
objects, possible geologic stratification, The thickness and lateral extent of filt material. and 
changes in material conditions such as saturation, and possibly subsurface chemical 
differences. 

Each radar antenna consists of a single frequency. The higher rhe anrenna frequency, ;he 
better the subsurface resolution. However, the higher rhe antenna frequency. rhe 
shallower the depth of penetration. Tho lower antenna frecuencies provide bener 
penetration depths, however, the subsurfface resolution is limited at  lower frequencies. 

The GPR system that we utilized far this survey is a Geophysical Survey Systems 
Incorporated (GSSI) SIR-3 system. The system is well adapted to  surveys similar t o  this 
one. We utilized a 500 Megahertz antenna. 

The scope of 1CF Kaiser’s services for this project consisted of using ground penetraring 
radar (GPR) t o  characterize subsurface conditions and explore tar buried utilities. The 
accuracy of our findings are subject TO specific site conditions and ljrniTarions inherent to  
the GPR technique. We performed our services in a manner consistenr wirh the level of 
skill ordinarily exercised by members of the profession currently employing similar 
methods. 

If there are any questions regarding this GPR survey or any orher geophysical survey 
please call me a t  (91 6) 852-3718. 

Sincerely, 

Martin Miele, R.Gp.-941 
Registered Geophysicist 
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Others 1 Rolels) Organimtion 
Dave Mlclnroy 1 Rognrmuuc P r o j n ~  Wrr LX%L EWER 

f RoVBohn 1 ER R o g u ~ ~  Coordinator l . A ~ L E W E R  t 
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2.2 Field Tarn Leader 

'2 Health Phgsia Technician 



Samplas arc rcsponsiblt for donnbs :eqUircd p o n d  prorcczivt clothing, enuring the EZ. mc! iollccring 
rhc u m p b  L< Orrectcd by the FL and acuordinp to applicable prbccdur- Smplm LUC rcsponsiblt for 
following dkcdvcs given by rht FTL and thc SSO. 
Actividcs conduacd by the u m p l m  include c o H c ~ + g  the m p l ~  monitoring thearcst fur non- 
ndological hazards, recording dl the infomanon ryuucd in the dcdica!cd field notebook udjor the 
.;;unplt collection log forms. .*er rcnuning to the S Z  LIC samplers mu51 sm~xly follow dccont.lrmn;ltion 
procedures. including field monitoring bcr'orc and drcr the d c c o n ~ a r i o n  procns. if required. 

a 
3.0 Identification, Description, 3nd Schedule of Ssmpltli 

Sampling will k conducted at T A 4  from AqYst 1 through OL~ot r r  30. 199-4 for the S153lL'lz 
mendoned below, 2nd uzll conform ro the R-FI Work Plan. 7%- m p t i n g  xxivines uill complete Phae I 
sampling at T A 4 .  

5 



Type of ampl ing  to bc conducted: surtkc and hand aupr anpling. 

32 Outfall Aggregate 

T>-pc of ampling to be conduacd: suxfacc and hand 3ugtr sampling 

3,t Stack Emission Aggregate 

PCOCs for the suck akssion a g p p t c  include beryllium and ndionuclidcs. 

Type of sampling to k conduatd: surr'3cc sarnplins. 



0 4.0 Basic Instructions For Field N'orkers 

a t 

lhesc field insructions ue not intended to supaxdc or rcpIacc instructions contained in tk documcnb 
listed above. Field team m m k n  are expccrcd to be familxu with and undersad rhc inmaions sixn in 
these documents, Thmz dwumcna wiil bc p h c d  in the field m p l h g  cniIa (located in supper: zone 
at the ficld site! and u d l  k udilablc to ali mm mcmtxn. 

Surf3cc Samples 

.U w h c c  sample collccrion aaivitics will conform to LLX'L-ER-SOP-06.D9. Spdc and Scocp klcfhcd 
for Collarion or' Soil Samples. Surtax soil arn7Ies are dcked samples nkcn from L!C w f x c  to 1 
depth of 6 inches, Surface soil samples will k &en usins this depth irittris within 3 dimera o f  

a 



x 



e 

0 

h p p u r t  Zone 

,hammer 
-heavy mI clcv or bhck ph ic  

9 

- Pip- - pipcut bulb 



photo number. 
12. Men mplc colfdon and dwumcnndon is complcttd thc sampling t m  udks to CRZ 





4.4 hlovrtment of Personnel and Equipment beween the Esclusion Zone and the 
Contamination Reduction Zone 

7.  rckr to Stxxion 4.7 of this p i n  for dtconraminadon procedure which will tu followcd when t!!c 
team cntm the CRZ. 

5.5 Quality Assunnct: and Quality Contrul cQ&'QCI Samples 



Documen ctn on 

The FTL will maintain 3 dedicated field notebook to docwnmt site ac6vitic; The dcdimta! n o t c h t  muu 
k completed 
mua have one line through them with LUI initial. Emsure, oblimtion, or whix-out is nor allowed. Thc FTZ 
rnw date each day's enay and sign thc notebook at the end ofthe day. Orhcrs arc alIowcd to makc am- 
but they  mwt sign the hrst page and then initial and date k r e s  of tb& cnm'cs, Thc FIL mwt a w e  tfix 
thc following information is in thc notebook: 

dark ink and have the Optr3bie Unit and Technid &as a!! onetime cnmes. Miscikcs 

Date 
On-site fjeld rn pcrsonncl and thek rm7onsibilitic; 
Weather 
Ckcurrcnce ofthe nil-eart d e t y  metring 
Daily sampling cvcnts 
Loczuion of exclusion and SUP~QK zones (sketches and dnwings 
Deviations born plans or SOPS ana supparring m w t s  
Phoropph dcscripnons 
H&S monitoring 
A summ;uy mblt including the S?MMU identit?a a d  the mple n u m b  ~ p s  and l m * o m  

be ud) 

13 



e Site Coordination and Control 

Sire control prcccdurcs arc liitd in d m i l  in thc SSHMP. "fhc SSO md Fn, have  the authurity to dlow 
or deny access to the field site during .sampling xdvidcs. ;u1 ficld t m  m m h  muit follow the 
dircctions of the SSO or FTL when w o t b y  at the  sitc. 

The site s i l l  k divided into an mcluiion zone, a conclrrina~on rcdudon zonc, and a support tone k k n  
workinc in thr EZ, t a r n  rncrntrcrs will prxticc conraminanon s o i h n c t .  Stand upwind dubs i n rwivc  
a ~ v i t i k ,  if possible and minimire dust gcnmdon. iv1 solid md Liquid urnplc; should k colln2d in 
such a manna ILS to minimitC conmt wtth rht mtcrid. Workers should bc alm for dangaous situation! 
yuong or irrincng odors, ;lirbome ducs or vapors. and broken conrainem Rcporcdl potentidly dan_ccrom 
situations to the SSO or Fn, ;u1 pmsonncl entering the E2 shall log in txforr: each mn~ry and log @at ~ r r  
c x h  dr, The SSO or design= shdI cnsurc that d1 rndividuals arc accounrcd for More laving the sjilrc 
C;LC h day. 

The CRZ includes the a r c W  where dcconnmination of personnel and equipment occars and wdS Dc ut up 
next to the €2, Tern members will only k ;rllowcd to exit thc EZ throush t!+e CRZ msccpt in the of 
an ernagcncy. The SZ will only be lmtcd in unconr;lminated YCXL Emagency supptics and J1 records 
and do~.uments necessary for site work will be kept in the S Z  

Safe Work Practices and Sanitation 

On-site w o r k c s  will follow thc w-c work pncxices L!xd below: 

* 

* - 
So food, tksvagms, or tobacco p rodum shall be prcscnr OF consumed in the EZ and sea!! u here 
potential conrunm;luon cluis~s. 
So cosmcucs or L T C ~ S  shdl be applied in the E 2  or in a con-hmrtd YC;L. 
Rwmpoon drugs should not be ukcn by pcwnncl where the p0unu.d for contm uirh tcxic 
subsmces CX~SK. unless s p 5 l k l l y  approved by a qualitid physician. 

0 
I t  hu_mst 17.199s 



4.8 Decontamination Procedures 

Deconraminarion of personal and nonepcndablc equipment will be conduLrcd to protect the h u l t h  and 
safety of tick! t e r n  members. to p r o m  d m  q d t y .  and to prcvcnt the spread of conmrnination- 
Spccin'c procedures used for the d c c o n ~ a a o n  ot'pcrsonnd, m u d  .sampling q u i p m t .  and the 
W i n g  equipment YC dcscrikd in detail in ER-SOP-1.07 and ER-SOP-1.08. 
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xclurion zone ~* Daily Sampling Schzdultt for 1140 



Daily Sampling Schedule for 1 G O  
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Daily Sampling Schedule for 1 140 



Daily Sampling Schedule for L 140 

'I 



h 

Daily Sampling Schedule for 1140 i?.\ 



Daily Sampling Schedule for 1140 
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Daily Sampling Schedule for 1140 Ab ! 1 



Daily Sampling Schedule for 1140 
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Daily Sampling Schedule for 1 140 



Daily Sampling Schedule for 1140 



Daily Sampling Schedule for 1140 
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Daily Sampling Schedule for I140 





Dai& Sampling ScheduIe for 1140 



Daily Sampling Schedule for 1140 



Daily Sampling Schedule for 1140 
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Daily Ssrnpline - Schedule for L 140 



Daily Sampling Schedule for 1110 
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elusion Zone e Dai& Sampling Schedule for 1140 



Daily Sampling Schedule for 1140 



h i &  Sampling Schedule for I140 





Daily Samplins Schedule for 1140 3 
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Daily Sampling Schedule for 1140 

i -9. . . . ..- 
-I 



i. 
f t 



?- 

i * 
ti - 
al 



Daily Sampling Schedule for 1140 



Daily Samphng Schedule Tor 1140 



Daily Sampling Schedule for 1140 



Appendix B 

Maps of Sampling Locations and Support Z o n e  

19 A u p T  17.1994 
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