
u 

~ 
I,.

•;t
LOS ALAMOS NATIONAL LABORATOR\' 5EFt Recl3ltJ I.D.I 0015243 1'1,

ENVIRONMENTAL RUTORATION 
RIco,. PrOC.HIn, 'Icllily H 

Eft Ricoflllndlll FOI'm SDATE RECE~VI!D: O(SZ {OS lca-ROCESSOR:~ 

DOCUMENT TO: - . . 

ORIGtNATOR NAME: LA- t:..\ L 
SYMBOL: 

'II.,. 1 or 2J 

btU: CompleUt ,II field.: IndIcate" not applicable or approprlnto; please write legibly. I 
DOCUMENT DATE: / I lOt _8' lJ2 

ORGANIZATION:.--=l...:.:.A.....L.:.,.;r\l~L:..-____ 

PAGE COUNT:_--.l3io4-J1L..--_--:-___ 

:~~I~~ 
RECORD 1'YPE (Clrcl. relevant type for prlmarx record: type of attachments should be selected on Keywords List): 

RECORD CATEOORVI_P"'--___ 
I' /01 PIDlitemmeUQ 0' .. fot Rel.renee) 

Rl:CORD FILMED tY/N): _-"ti__ 

PIon 
Ploe.dule 
Putchllle R,qulIIl 
Receoi I AcknQwlodgmenl 

.pot! 

Sludy 
Summlt'y 
Telephone Reculd 
TOe 
Tlllnierlplll)n 
Vldllo 
Work PionCthet_____ 

-RECORD PACKAGE 11: _________ 

RECORD lOCATION: _________ 
IIncJicel~ laoollon 01 lecold II not filnllld.t -Eart II: Comphtte all fields: Indlcato If not appllcnbto or approl1rlate; ploaso write loolblv. Use ER Record Indox 

Form Attllchmftnt Shllt If needed. 

ATTAC~MENTS FILMED fWN': __y-'--__ 
(We" .tteahtnanll '0 Ihl. /taGld fIImed7t 

lOCA1"'ON:__________ 

IIndlcute 1011lilIan 01 attachment••1 

WBS NOeS) STRUCTURE NO(SI/MDA 
Un' RELEVANT WII NaIll. UST IIEI.lVANT 11lIUCTUIIl NOhII/MUA. 

.-

33044 

/11111111111111111111111111 1111I111 

Anelytloel 01111 
Attlol. 
Chein-o',Cultod.,· 
Chert 
ComtIutl' Output 
ConlllCt 
Contlolled Dlllribution 
Dtewlng 

Excerp' 
PAX 
FIgure 
Farm 
Inllrvl.w 
LeU., 
U,I 
Logbook 

M.,
M.mo 
Micloform 
Notebook 
Outline 
p.,lone' NollI 
Photo 

TECH AREAl!' ADS NOIS) 

I \II 


a~;;;;d""'" --"--rC'oritatn'ment 

.11 PIf...d , .... 'tf," Ii.""Old lltt.III",,::! 



. .  .:' I I 

Scrap 
Scrap Dotonation Sito 
Scroonlng 
Scrubber 
Soarch 
Socurity 
soop 
Seminar 
Semivola tilo 
SOPliC 
Sowor 
Shaft. 
Sheet 
Shot1 
Shot ' 

Silvor 
Site ' 

SIudgo 
Soil 
Solid 
Solvonr 

I 

SOP IStnndard Oparalinp 

SOW (Ststomant or scope 

Spocific 
Spill 
Stack 
Standord 
Statistics 
Stoamllno 
Stool 
3toraOo 
Strontium 
3tructuro 

Su bcon t roc tcr 
Subsurfoco 
;urnmaw 
SumD 

Procadura) 

of Work) 

Siudy 

I3 Rocord lndrx Pwm 
(Uldr 2 of 21 

(Side 2 of 2) 
Tochnicul 
Technical Toam 
Tochrrolog y 
Tolophono Record 
Tost Aroa 
Tosting 
TLD /fharmoluminsscont 

TOC floble of Contenrml 
Townsito 
Toxic 
Tracking 
Training 
Tramcription 
Transfor 
Transfarmor 
Transport 
rrootmon t 
rronch 
rrip ~ o p o r :  
rritium 

Dorfmsfar) 

TRU (Ttsn~uranicl 
rSCA [Toxlo Gubntancacr 

Control Act1 
'ubatloy 
'uff 

lndorground 
Jranium 
hino 

.U.U.nI......U"IU..--. 

ISGS Wnited  totem 
Gaologlcal Suwayl 

Tsnkl 
Utility 

Validation 
Vorionco 
VE (Vatua En01noadnp) 
Vontllation 
Vori ticotion 
Vidoo 
Voletilo 
Volumo 

Warohouso 
Wasto 
Wator 

UST (Undnigtound Storope 

Ir.I..IIUI.I..UU.IY.HI.l. 

... U.UCIU.,..-*.WII.. 

Lettor 
Limit 
LJnes . 
Liquid 
List 
Los 
Logbook 

Magazine 
Management . 
Manhole 

Meterial . 
MOA (Material Olaponai < 

Area) 
Modla 
Meeting 
Memo 
Mercury 
Mota1 
Microform 
Minimization 
Minutos 

Inloinratton Syetamt 1 
Mixed Waste - 
MOA fhlarno of Apraarnont 
Modo1 

.).L..-..I......Y*..-IW.1.- 

. Map 

MIS (thnogamant 

.---U....U_.._-U._.L-... 
Obsorvaticn 
Off-gas 
Oil 
Open 
Open Burning 
Operation 
Order ~, ! 

Organic 
Organization 
OSHA ~OccupatIonnl 

Liststy & Health 

Modification 
Monoy (Allocation, . .  

Ouality 
~Ouolity Aseutnnca) 

3 P  muatity Ptocoduro) 
Quartorly Raport 

Aadloactivo 
Radtochomistry 
Radionuclido 
Radium 
Rdonale 

-1- UI...UI.I.Y...-... 

RCRA (Rssoutco, 
Conrarvstlon, and 

. ' . t  

3utline 

'ad 
'AIRFA [ProIiminary 

Amsesnment lRCRA 

Acknowlodpmont 
Rocommondatjon 
Roconnaissanco 
Rocords 
Rocovorv 

Rosoorch 
Rosin Bed 
Rosolutlon 
Rosourcu 
Rospirator 
Rosponso 
Rastoration 
Rostrlcj I on 
Rosults , (  

Rcvlow I 

Rovisior\ 
RFIH (IICRA Facility C 
5isk 

Irrvartl~oIionIRaniadlol 
Investlyationl 

HPF [Raaotde~Prooasmlng 
Facillt yl ....................... Y ...... 

Safuty I 

Salomnnaor 
Salvago 
Samplo 

Facillly Asrossn~at\t) 

Qlphenyll 
'C8 (Polychlodnot~d 

'ormit 
'ersonal Notos 
'orsorml 
'orscnnol Quoljfication 
'hot0 
Vlot Study 

Remediation 

Roport 
Roquost 
Roquiromonts 

Nltrato 
HMED (NOW MOXICO 

Enuironmunt Oepartmant) 

t'nuitonniantal 
Iinptovomsnt Dlvhionl 

NOD [ ~ o i l c o  of Dallclancy) 
Nonoxploslvo 
Notebook 

NMEID (New h k d c o  

Notification 

Programma tic 

Projoct Loador 
Propellant 
PrOpOfb' 
Proposal 
Protection 
Protocol 

project 

PRS [Potontiat nclaosa 

I 
. -  

Dimchatpa EIimlnrtton I Pubtic I Sonitow 

EH Rocord lndox Form Koyword List 

.................... WBS (Work Breakdown 
Scwctura) 

rablo 'ank j, Woepon 
'ask 
CLP ~Toxlclty 
Cliaractetirtic LaachlnQ 
Procvduto) 

Work 
*Or I 0 Group 
.......nY*..o=I---n-H 

TDD (Tochnlcnl Oocumont Zinc I Doncription) 



s 
Y

 

23 \ 



'PIC. Iuu 

! 

!i 
i 
1 

I 

i 



1.1 

1 . a  

1.3 

1 . 4  

1.1 

t . t  

1.1 

3.1 

3.a  

3.3 

3.4 

1. IWTROPUCTIOY 

I 



AFPBHDf CBI 

. . .. 

c 



I 

TABLE OF CONTENTS 

LIST Of ?XQCTEIEb 
(ATTAQUD) 

i 

1-1 
1-2 
1-1 
1-2 
3-2 
2-1 
2-1 
2-1 
2-2 
3-1 
3-1 
3-1 
3-3 
3-3 
3-4 
3-5 
3-7 
3-9 
4-1 



LIST OF APPENDICES 
(ATTACHED) 

. . ). 

4-5  
4 -6  



1.1 BACROROUXD 

The 8COpO O f  this pr0liBin.w inVeStig&tfOn f8  fOCU8.d on 

tho characterization o f  pramant conditions at a land di8po8al 

containing construction/oquipmnt d d r i s ,  locr tod  i n  Araa F, Tech 

Aror (TA) 6, shown on Figurr 1. Tho80 natrrialr may bo 

cantulnatab w i t h  high oxploriv~ (HI!) and with radioactivity 
including doplrtkd uranhm, Stxontiur-PO and Ceiiur-337, 

T h m  Area f S i t .  i m  about 2 .5  acma i n  arorl axtont. The 

dirporcl arm. wa. u r d  in 1940. urd 1950'r. 

comprismd o f  pi ta  o f  varioum mhrpor and mham contdnfnp tho  

typam of wrmtor previously rontionwl. .Tha nunbar, r i t o  and 

location o f  tharm p i t r  arm unknown am arm their oxrct contonto. 

The dirporal araa i~ 

LAHxl hamf in conjunction w i t h  erorionrl protoction and clo- 

eurof roqu0rt.d a grophyrikal 8W.y be conductad to 8rt imate 

th8 Location of buriad axcavat~onr and objact8 t o  o p t h i t 8  the 

MU ? OLOWttUL I ~ I t l ~ T f ~  s u r m  1- PDQe 3 8 1  



derign of thr prorant rurtaca work, and to map underground 

anomrliom f a r  future conridrrations, Tho raconnaisrancr iu to 

h c l u d r  the u8a of mrgnatoartry and ground ponotrating radar, 

A Hoalth and-safaty Plan warn davalogmd which defines tha 

l r l v r l  of protac t ionthat  h roquirod at A n a  P r i t e  while work is 

baing parforrod, Tho Horlth and Safoty Plan i r  rhown i n  Appendix 

A. 
- 6  .. . .  . .  
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Tho racordr containing wa8to manrgoaont procrdurar a m  very 

Canrrally 1imit.d and aro containad in docunontm f i h d  by LANIL@ 

warto malorirlm idantiffed for dirporal wera buriod in troncher 

and covorod with natural roil.. For thora aroai roquiring prr- 

ronal and fivertock protrction, tho dfrposal aream war. ropod, 

fenced (3-4 mtring barb-wiro or cyclone ionca ratarial) and Aden- 

tifiad w i t h  rppropriato rragging or  warning rimm. 
. .  

Thr warto chrractarirticm of tho  b u r i d  matarialm a m  

vagualy known, and only a genmr.1 description o f  tho d & r h  is 

known. 

and functioned am 8 bhpamal mito through 1954. 

I .  . ., . 
The Aroa I dirporal mito waa artablirhod on or about 1946 

' *, 

Tho dirporal 

bobrim includad I l l  jrtaxfalm inaluding mhapom, aquibm, 
i '  

dotonator8, . p u k  gap#, and block. of HE. Thara ara almo 

doplatad uranium contubatad uatarialr which can bo domcribrd am 

conrtructfon and equipmant Uabrim. 

contu i ia tad  w i t h  8r-90 and CB-137. 

Soma dabrim may alao be 

Tho mito has beon dotarmined 
I 

a. not containing m y  mataria2m which could ba a hazard to human 

h88lth or containing matariais which aight  conrtituto an 



axpiorion (datonrtion) hazard whflo conducting a,ur?aco surveys 

UsiliZing l o w  anergy, high froqumcy radio wavaa, 

Thrra arm no known p r i o r  invrrtigationr parformed to iden- 

tify thr location, rhapa and/or contentr of tho waste disposal 

araaa wi th in  Araa F, &a. 
- 2  
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3 D 1  OlWIRILL 

A prrlimi~axy. goophyrical f h l d  invartigation war conducted 

by WESTON a t  the LAHL Ama F Wa8ta Dirporal r i t a  during tha wark 

of Juno 1 7 ,  1986. The rurfrco grophyrical r w r y  covarad t h o  

antiro dirporal mito, including arrrm within perimeter foficarD 

WESTON porfornrd two c o i p l @ ~ ~ t ~ y  g.oophyrier1 rurvsyr: 

d Nrgnatomtry ,  and 

o Ground Panatrating Radar (CPR). 
* . .  

Tho UIO of nultiplo cOmph8ontUy trchniquos h C r . u . 8  t h e  

confidrnca lovrl of t h m  data, providing quality aaru~anco betwoan 

r*rultr,  and a coaprd~onrivo rvaluation of tho  mite.' 



Geophysical mapping at luOa F Warto Dirpooal Aroa providrd a 

diroct comparison o f  rriultr obtainad from tho application of two 

differant gaophyrical tachniqurrt 

Ground P8nrtrating Radar ( O P R ) .  

in a o o ~ p l u 8 n t a r y  m M o r  to locrta disturbad arear and metal Gb- 

jaatr which ara indicrtorr of whara dirpoaal ha8 occurrrd. 

a w a y  wa8 0onduat.d i n  grid farhion to identify porriblo 

dimporrl truroham, dabria, m b  eontainmr8, Prior to tha firld 

invaatigation tho  .it. wa8 rubdivfdad i n t o  grid8 conrhting of s, 

lo, t o  and 13 foot rpaoinpm barad on location. o f  buried 

(1) ~agnotronatry, and ( 2 )  

Tha two typw of data warm usrd 

Tha 

4- , 

mgnetia drtr waIc) used to provida a reaiquintitativr 

m018ura of thm d h t r i b u t i o n  o f  .agnatic uro~alirm producrd by 

rubrutfroa ietrllia 80ura8a. 

art ion aharaator~at~o o f  tho mubrtructura and i tr  componrntr, 

Utilizing both goephprical t s c h d q u o ~  in an intrgratod approach 

Tho OPR provided qualitative inlor- 



. 

allowad a ragid convorgrnco of information nrcarrary f o r  

armraring RUbrurfacr conditions Within tha a l t o .  

for each of t h o ' t w o  r w o y  tochmiquor i r  dracribed in t h e  

following rubrrctionr. 

thrro tschniquor i r  report& Subroction 3 . 3 ,  

The mathodology 

A corrolrtion botwaon drtr a c q u h d  by 

3.2.1 

A nagnrt08atry 8 W . y  W.8 p.rf0n.d U8hg - 
Prior to conducting 

tho rumray, a ponun8rrt brra rtation warn ortrblirh.6 outride tho 

r i t o  f o r  tha purpo~rr of ertablirhing background condition8 and 

quality control. BY filtering out tho ambiant goorrgncrtio Z h l d ,  

t h i  inatnuant WII crlibrrtd t o  a rrlrtiva tor0 at. tho bar. r ta-  

t ion ,  

f i r l d  w.8 thur monitorod during tho r w a y  by rrrruring thm mag- 

not ic  intonritioo &,tho b+ra rtrtion pariodicrlly thxoughout tho 

day. The diurnrlvarirtien warn nagligiblo, and thur tha applfca- 

tion of corroction frutorm I . - # a  t o  tha drta was unnocao~ary. Krrrura- 

a .  

1 3  

.. 
I .  

Tha diurnal (drily) variation of thr rrrth'r nrqnotic 



Tha GPR rrurdry a t  &ea F commrncrd on June 17, 1986 utilizing a 

-YIt@II  P 8-GPR unifi, Thr GPA ayatam wa8 field calibrated f o r  

spacific site r o i l  and n o h t u r a  conditions and traverses were 

conductad acroaa tha s i te  at 5 ,  LO, 20 and 25 foot intrrraln, 

Tho grid war altarad to conform to araar within frncae and local 

obrtructfonr. 

shown in Figurr 2 ,  

*ha rurvry grid w i t h  tha GPR tranrrittar/rrcoivar antenna in both 

tha o r r t  t o  wart and north to mouth dfrrctiono, 

idrntifiortion n u b a r  o f  or& trrvrrra and tho diraction in which 

it war run WII labrltd and rrcordmd. 

t h o  r m r l l . f m c a  +ncloruro rt  5 foot g r i d  intorvalr to provide a 

mora corprrhandvo cov~rago, (Figurm 1 and 2 ) .  

produamd 8 rarirr of 67 graphio crorr-rrction prof i lar .  

profifor inuludo txurrocta varying in lrngth from 20 to 530 ilart, 

A typiorl axamplo of a graphic radar prot i lo  i r  rhown in Figurr 

3 ,  Tho data war'. rturdarditrd by fixing location mark. on aach 

prof i lr  a t  grid  htozm&iona and othr r  rurf i s h 1  rrfarenca 

point.. 

rubmittad to LllltL a8 a roparato documrnt to thfm raport. 

thr rerultr o i  tho QPR runray ira conteinod hordn. 

A map o f  Arra F, drpicting tha  survey grid,  is 

Thr GPR Survay war conductrd by travrrsing 
, 

Thr 

CPR war conductad within 

Thr GFR rurvry 

The 

Tho QPR qrrphio axorr-reation profilrm in raw form ware 

o n l y  



intonritier arr rhom on FigUro 4 .  

analysis and intorprotation, 

Thoro data arm tho b a s i s  f o r  

Data analyrfr of CPR 8UYNoy data conrirtrd of tho hterprs- 

t a t i o n  of rach profilm individually and comparing tho rtrulta 

collectivoly, Tha intorprotation procerr had two objactivra: 

o Correlating mignrturo danritfem and gooratrfc configurations 
tovardr tha idrntification o f  pipar, dxNIIa, tronchcr, soil 
r t l ~ c t u r o i ,  dhContinuit ir8 and rubrwface diiturbancrm. 

o Idantifying trondr and conditions by comprring standard pro- 
filar on. to anothor to Identify r o l l  h t r r f r c r r ,  buriod 
u t i l i t i o r  and mtrrtigrrphic Unitr. 

olu t ion ,  cloarly dofining d irturbd rubroilr and highlighting 

charactariatic dgnrturrr of diuerota objmcts bonarth tho rite ,  

A to ta l  of 63 profiloo worm analyrod f o r  tho intorprotation rhown 

on rigura 5. 

3m3ml 

In addition t o  farrour matarialr, atrong poritivo oagnrtfc 

( frrromgn.tlu) rorponrom u y  bo indicator. o f  u r o c l a t e d  aotals' 

much 18 nickex and chrcmo. 

sgonrrr depond l u g r l y  upon tho cooporition, d%., d o p a  and o r b  
ontation QF tho rubruxirco mtorbalr. srrll objoctr ruch a i  i r o n  
boltr  and very rmll piocrr o f  rcrap artal nay produco anomlior 

ranging batworn 25+ 9- t o  20O.C g m 8 ,  whilo l&rgrr objoctr 

such am notal rtructuror or r t a o l  drum. aay gonmrrto magnetic i n -  

Tho intrnritiar of tho magnotic ro- 



trnritirs on t h o  o r d a r  of lOO+ gamma t o  5000+ gamma. 

a t i v e  magnotic-(diamagnrtfc) rrrponrer a re  produced natural ly  by 

quartz ,  marblr, graphitr and rock s a l t ;  and by thr proximity of  

cont ra r t ing  matal l ic  surface obj@c,kr such am mota1 fences and an- 

tenna., Locali tad magnatfc intrnritirs acrorm A r r a  F varied from 

brtweon 7100- guur(d iamagnr t ic )  t o  2350C gama (ferromagnetic),  

Strong neg- 

Tha contour plot of rnagnatic i n t a n r i t i r r  r o r  Area F is ehown 

on Figuro 4 6  Hagnrtic h t r n d t h  ware contourad a t  900 g a m a  

intervrlr from -3000 t o  -go0 g a u r  and f r a a  500 t o  2000 gamma. 

contow in to rva l r  from -100 t o  100 5-r i a  100, 

rxcama of t h o  range limit. war. noarurrd i n  areal or cui tura l  

i n t r r i a ronae r  (i.., 

Sinca the;. valur. arm not  indicative of rubmuriaco iaaturmr, 

they wora filtrrad out in thr coaputrr program to rnhancr tha 

rmmolution of the contour.. 

oprrrtionrlly d o f h o a  thr a r m m  of background (prrmurrlbly 

undirturbed) rubrurfrca condition.. 

(frrromrqnatia) rnorrlha and high nrgr t iva ( d i u r g n r t f c )  

anorrrliom ara rhwn aaromI' t h i  dto. 

ancomprrrhg grid nodor 163 L by 80 N (1000- gama&) and 330 E by 

180 N ( 3 1 0 0 - g w )  md 400 by 190 N (2600- g-r) are 

attributed t o  aultuxrl in t a r fo r rnc r r  produced by tho cyclone 

fence enerlorurei, 

gama warn datrctod a t  grid nodo 75 E by 90 N which o c w m  near 

; 

I n t m n m i t i t s  i n  

. .. 
cyclona fancei  and na ta l  mtsnd pipam). 

The taro gama contour i n  F igu r8  4 

Sever81 high pomitivo 

Throo diuagnrtic rrrponrelr . ,  

A high paait iva nagnatic intonaity of 2 3 5 0  

ho n i t s  of an old hoarrtord, howwor, it may indicata  b u r h d  

drbrir othar than homortlrad mr te r i a l r ,  Ar t i f ac t r  around tha 



hornamtoad aro probably dmpictad by tho  threo d iaagn8t fc  re- 

sponsms ranging from 100- to 400-gamma. 

Therm are srvrral dominant featurrr on Figur8 4 which depict  

frrromagnetic rnonrlirr w i t h  corrarponding diamagnrtic reversals 

pairad next to orch anomaly, Tho f h r t  i r  locatod botweon 150 E 

by 2SO E and 150 N by 250 N and trrndr HE-SW. 

catad i n  the v i c i n i t y  o t  runkmn arras and a circular rinkhole. 

mothor is located within 370 E by 450 E and SO N by 150 N and 

tronb8 Nw-SZ. 

typicalLy asrocfatod w i t h  rolativoly largo ~asros of mtaL1ic ob- 

jects.  

buried trenchem urrd f o r  dirporrl o f  mtr1IIc and other wastar, 

HataZlic atandpipar throughout tho sit. rra of ~ & n o w n  uragr or 
origin and nay ba fnflurncfng the rhrpa and/or tho trond o f  tho 

anomaly. 

This area is lo- 

Such pairad frrro- and diaaagnatic rovorsalr aza 

Tha t r a d i n g  f w r o m g n a t i c  anom8lior could h d i c a t r  

3.3.1 a 

Araar o f  htazmfttant  rhrllow dircont inui t irr  a m  rhom i n  

F'igurr 5 am tha rhrdad rrem. There delinerta t&a lrtorrl bound- 



, 

n u i t h a  ware drtrctr'd i n  t h e  crntral  portion of  tha sits ar,d gen- 

eral  adjoinfng_arrar, 

from broken zonrr within t h a  stratifiad s u h o i l s  a s  indicatad in 

thi radar prof i l er ,  DirconLhuities may occur naturally through 

various giologk procarrim but arm a result of "cut: and f i l l t t  

opmrations in cultural and landfill areas. Basad on the geologic 
matting o f  tha # i t a ,  i t a  part h i s t o r y  I S  8 p o s i f b l a  wrtste deposi- 

t o r y ,  and tha  chrraetirirtics of  tha radar p r o f i l a r ,  tha two ma- 

jor dhcont inu i th f i  apparr to ba 

and fill actfvitirr. 

f r a t  and axtand icroas tha sit. i n  irrrgular pattarns a s  saen i n  

FigUrr 9, A rarllar rurpactrd f i l l  area wan detected, northeast 

a t  t!!a alongatad anfencamant a t  about w i d  nod. SO0 E x 2 8 0  N, 

and axtanding outridr of"thr murvry area t o  tha  mart. 

anomaly warn datratad'basid on a ring18 GPR and Magnatornatty Tra-  

vir.. i c r o i s  tha  8 i t . e  

These r o i l  d i m m t i n u i t h s  '*rere de f ined  

raault of shallow axcavation 

Thrra dill araas rangr i n  depth from 3 t o  5 

This  

The dircontinuity obromed fn tha old homostoad a r m  along 

tZiV.rS. 73 X from 7J W t o  165 H is vary rhrllow and ragular. 

Barod OR t & a  radar rignrtukrr, tha eoillr in this arra 'appar  to 

br mor. dirturbod than dlroonthuous raprrsanting a pomsiblo 

uwala or mound oovaring buriad objactr. 

tified durhp  the roan o f  UPR profl la  aria also idant i f iad  on 

Figur. 5,  

tha dirturbrd a r a u .  
OR radar p r o f i b  aignaturer, tha mor t  8urpact targats ara located 

within tha rurfrar rockpila ( l i b  L: x 140 H), tha rh!chola ( 2 0 0  E 

1 '  

Subsuxfaca targats  iden- 

Targats iro  shallow and g m a r r l l y  a31 locatad within 

A fw a m  outdds the fancad araas. Bared 
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x 175 N ) ,  within tho small f m x d  area ( 2 5 0  El x 100 h') and at 

IO0 E X 125 N e  

A continuous, woll dofinod signature war found conrfrtrntly 

on radar profi lor travorsing tho brainaga ditch imodia to ly  north 

of Two,Milo Mor8 Road. 

eponrc from a rubrurrfaca u t i l i t y  and i r  locrtod on Piquro 5 .  

This l inoar foaturo i r  probably a re- 

Tha mapnolonotor and GPR r w o y r  produca rorults  which re- 

quire individual intarprotatiors. 

data aro onhurcrd by comparing tho rarult8 o f  aach rothod. 

inhoront limitationr o t  any ringlo tcrchniqua o f  ruoto ronring 

can br lorr+n.d by cr~s8-roferonc~np two or mor. grophyrical 

tochniquas and thr ranritivity onhurcod by donre grid aprcing. 

Tho intorprrtations of tho 

Tho 

4 .. 

Magnatomtor datr war. procorrocl on WESTON'r VA% 11-785. com- 

putar and CPI-1 contouring proqru.  lfq~mtoroter contour Intrr- 

v a h  worm choron to rhow trond8 in arm88 o f  8 u b t h  chmgor while 

maintainhg dfatinction h uoam o f  large contrast. as rhown on 
\ -  

Figur. 4. 

Tho CPS-T contouring prograr i~ torpo l8 tar  r8w d i t a  by divid- 

ing aach gr id  ce l l  into i n t o m e d h t o  rubcollr;. An intomodlato 

grid value La computod am tho avoraga of t h o  four corner valuor 

and 1ocat.d a t  t h o  cant- of tho rubcall w i t h  diagonal8 oxtanding 



to rach cornrr, Tha i n t r t J i C t i O n S  of the contour lacus with the 

s i d a s  and tampozarily computed diagonals are determined using fn- 

versa linaar interpolation, 

chosan contour Lntarml is  cornplatad, 

Tho process continuas until each 

D a t i  analys is  of GPR 8Lm.y data fnvolvad t h o  i n t e r p r e t a t i o n  

of aach p r o f i l e  individually and than comparing tho rrrultr c31- 

lactivoly. Tho hterprrtat fon procarm had two objactivas: 

o Applying rpaci i ic  knowladgo of rignatura drnritiea and con- 
figuration8 to tho  idantificrtion of pipoar drum., tranchrrs, 
soil atf21cturer, dhcont inu i t ia s  and rurfacr disturbancao, 

filer onr to anothar. Thir procarr idantif iad soil inter- 
faoar and b u r h d  u t f l i t i a r ,  

o Identifying tronds and conditions by comparing standard pro- 

T2m QPR profil.8 produced aa a r e s u l t  of  this s w a y  exhib- 

i t r d  900d fasolution, d a f h i n g  dirturbod rubroils and highlight- 

ing individual  drum-lika trrgrtr brnaath landffllr and trenchas,  

An rltmpla o f  a OPR profilm is rhown in Figura 1. 

W q n r t i o  h i g h  and l o w  arm crrhibitrd by mound8 and daprrs- 

d o n a  in thr contoured 8urfacob 

ganeral ahape. o f  10-1 ugnat ic  force field. generatad by sub- 

rurfaca naqnatia mowcei. 

changer in I r A g n @ t i C J  propartias o t  tha r a m  balow, causod by 

f i l i a d  nrtrrial varaua natural undirturbad r o i l .  

l h 8  rhown in Figura 4 ara axplainad in Saction 3.3.1. 

corrwtionr t o  tha data Vera rrquirad dua to tha minimal diurnal 

Thara anonalfrr raprasent thr 

~agnotic anomalim may alro ftaprrront 

Magnrtic anoma- 

No 



Unti f ,  ~Xcl ivbt ion bogins,  it is Uncertain what is the cause 

of thase magnbtic contour gradients, 

readings may indfcatr boundrriar botvrmn WaUt. pits, or burird 

~rtuar or other metal objaetr, Tho anornary arras found using the 

magnotometer correlatr f a i r l y  well w i t h  tho rorclts obtained us- 

i n g  tha CPR, however t h m  gr id  fntrnaftfrr for both rurvoys was 

n o t  drnam onough t o  produce quantltatfvo rosults. 

The chang.8 in magnotic 

r iguo 5 is an intarprativo nap 0: subauf rco  conditions 

bared upon tha GPR data, 

targrtr c hcvrvrr only f ivr arr conridrrrd li8 priority t u g a t #  

barad upon tha density and g@o.i@t:rk configuration of tha profile 

rfgnatura, Saatiorr 3,3,2. 

T h h  figuxr idrntifirn a l l  dutrcted 

High priority targrtr wora rxtrraaly good iignrl rrf1,rctors 

i r  charactrrfrtic o f  roudui  objrctr such ar pipea, boUld0r8, or 

drum. In e o n t r u t ,  thlr dgnrturrr producd by tha low-priority 

targotm war. cburc trr~r t~ca1 ly  1.m danra urd .ora varfablo i n  

gaoarrtria condigurrtion. occarion.lly, thir rignaturo diffaroncr 

is a rmrtllt o i  tho oriontation of thr buxiod objact w i t h  rrrpict 

to the a n t m a  t r a v o ~ ~ ~ a ,  (I.I., a buriad drug fn a varticrl plana 

w i t h  tha ground 8urfrco t)rpicrlly axhibit. a hyprrbolic rima- 

oxhibiting dam., P U r b O l i C  r imrtt~ao T h h  tma of r i m r t ~ e  

cur) b 

MU F 



8 

4 

I 

H L ~ I P ~ Z O U ~  ahallow trrnch-lfkr features warm detrctod through- 

out tha Sits, I particularly nrar 200 E x 200 N and 450 E x 1 3 0  N, 

Figurcl 5 #how8 thr araas of dfrturbrd rubro~lr and suspectad 

trench locat ions ,  

thr col lrct ivm ana lydr  of thr radar profilrs. 

Thm plots of thara phrnomana are a product of 

Drum-likr targats  and dirturbod s o i l  arras ware datacted 

throughout the dirporal r i t r  a s  ohoun in t h o  GPR p l o t  map (Fig, 

5 ) .  when t&r nagnrtomrtrr contour map is ruparinporrd upon tho 

GPR p l o t ,  r i d l a x  subrurfacr trrndr arm rr f l sc trd .  Most of tha 

Formar trmnch areal arm charactrrized by maqmtically high con- 

t o u r .  

doma o f  thr u j o r  l n o l r l h r  k h n t i f i r d  am a rarult of thr 

goophyricrl rurroya ara 1 h t . d  below8 

Thr rruulta o f  thrrr a w a y 8  wmra l h i t a d  by tha coarrr grid 

aproing aa Irvfdmced by tha non-corrrlativr natura of buriad ob- 



Tha recordit warto invrntory, and dirporal practices review 

prrfonnad f o r  W L  rhowr that  potent ia l ly  hazardous waster have 

bran disposed o f  in derignatrd p i t a  and trmchar a t  Area F, TA-6, 

Lor Alaaom National Laboratory. Documentation and perrons1 

interriawa obtained from LANL prrronnel connects& w i t h  tho 

dimporal # i t a  clearly indicato that  it ia imporribla to ortimate 

tha  volumo or typa of waste; howovor, it my &a c o n t m h a t r d  w i t h  

HZ and drglatrd uraniua. 

TSbh 18tlar .r iL08 a0 rrrUlt8 O f  the  g#Ophy#iCUl 8 W 8 y B e  

suapact aroar occur whore i d a n t i f i d  anonalior cannot ba ax- 

plainod by ‘known r i t o  subsurface farturir  much am foundations or 

b u r i i d  u t i l f t h r .  
anomalies and tho 1ocation.by CPR o f  d f s t t u b d  roilr or buried 

objrctr include the rink holm aroa and tha natal rtruldpip. ar ia  

(~lguror 4 and 5 ) .  Tharr aroam RhOuXd bo conridorad o f  special 

intorart  bocrura thay u y  contain nata1 ob)actr, 

surfaca u t o u l i a r  veri f d a n t i f h d  by GPR w i t h  no aagnrtic anoma- 

l i a r .  T h e m  ~a 150B by.13024 an& 170k by 340N ( F f w o  S ) .  

A r m 8  rhowing corrrlrtion betworn magnotic 

.* .. 
Two otreng rub- 

Tha rrrul tr  of a i r  a w a y  indicato thkt rurf4ca gaophyrkr 

i r  a uroful tochno~oqy for inviatigating ritrr r i r i lar  t o  mea F 

whero wrrta nay ba b r a  burled in tha part and where rurfacr 1.7- 

dicator8 and background h l 0 ~ 4 t f O n  a r i  lacking, Ceophyrical 

MU I awnrtitx imsrtarlm tcrTmrn iw hpe 4 * 1  
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c data is lnost ureful whan 

is corrrlatrd-to historical recorda and aerial photcgraphs, and 

dense grid patterns are usad, t h e  data 

dirac t  phyrical data obtained by salectiva t o s t  p i t 3  or soil bot- 

ings  *I  
r;' 

2 

Q 

P 

Should a ralaedial invratigatian be implemented, WESTON roc- 

ommandr t h a t  tha following technical act iv i t iar  ba included. 

o Conduat a prrlininrry anilyrir of his tor ica l  amrial pho- 
togrrphr, in rtrrro pair t o  corralate part surface featuros 
and dfrturbancer w i t h  axirt ing geophyrical data. 

o Conduct a rhrllor rubrlu~rca  matal detection summy us ing  an 
antenna oapabla of darp penatration (4 -5  feat). 

o conduct a conprdmnriva geophydcal  aurvay within the  8U8- 
paatad f i l l . , rrart  which war datactmd by mingle GFR and Mag- 

ary, from grid node SCOI by 7 7 s ~  to 6 7 5 ~  by 2 9 5 ~ .  

r p a d a l  oonridaratian ar08s in Tabla 1. 

d r i l l h g / a o i l  #ampling and construction o f  t a r t  p i t s  at 
r818cted locrtionm. 

n.toBatq tr8Varle8 Outride O f  t h a  principal  a u n e y  bound- 

o Invartigata thr l o c a t ~ o n a  fdantified aa high priority or 

o conduct deta i led  rubrurfac8 charactarization to fncludm 
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Coordinate 
ldzakkm 
7% x loon 

80E x 15On 

200E X l 8 O N  
h 
1 
W 

190E x 2001 

170E X l40W 

15QE X 13033 

250E X l l O H  

300E X 135W 

TABLE 1 

Area P, TA 6 
Suuary of Priority Subsurface Anomalies 

A 8 8 a c h t d  w i t h  O l d  
Horr8tud Site 

Submurfacr Waste 
Waterhls (Sink Hole) 

Undetermined 

Undetermined 

Unde term inmi 

Subsurfaca Waste 
(Rem Area) 

Section of P i p s  

+2350 
c a m  

-445  
Garpa 

+so0 
Gam 

+lo50 
Ga- 

NOM 

-1000 
Gamma 

R l c 0 l w n d . d  
Action 
won8 I 
Archeological 
Cons idera t ion 

N- 
Archrolog i ca l  
CMufderations 

Backhoe Test- 
Pit 

Backhor T e s t -  
Pit 

mCkhOr Ta8t- 
Pat 

Euckhoa T e s t -  
P i t  



TABLE 1 
(Continued) 

22% X 2251 yut. h e  Variable 
rarrl 

325€ X 2OOY W u t r  T r d  -3 100 
r-bru 

400E x 115M Uaatr P i t  

425E X 12511 Undetermined 
h 
1 a 

-2600 - 
+700 
Gamma 

Shallw Soil Targets 

Y8S S h a l l w  S a l 1  

BCXiq8 

Boring8 

mcillga 
Y8S Shallow sui1 

No Shallow Soil 
Barlngs 

Note: All recouended actions should use extreme precautionary measures because of t h e  
likely presence of H E .  
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1 have read,  . understood, and agreed with the ?nfo:xat!on 
s a t  f o r t h  in t h i s  Health and Safe ty  P l a n  (acd at tac !xants )  
and discussed i n  t h e  Porsonnel S a a l r h  a d  S a f e t y  briat!ng;. 

i 

Name , 
.. 

Naar 

H e a l t h  rr.6 Safe ty  

Signa tu r e 

Signature  

S rgnr tura  

S ~ s n r  fur t 

. S:gr,atu:e 

--e=- l j inr ture  . 

b 

Personnd Health and 3sfaty B r i 8 f i n ~  Conducted By: 

Date 

Ga:e 

Date 

aatr 

L 

03:t 

6-/ z-jc 
Date 

N a m e  SLgnrture , 01 t 8  

5 4 3 3 A  
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Tabla o f  Contrnts 



1.0 Introduction 

This Haalth ar,d S a f a t j  Plan perta im to tke SurLaco 
charactarfzatfon actfvftfar at A2rr P o f  tkr Lo8 Alnaos 
National Lab (LXVL) tar Xlamer, New Haxico, Cuidanca 
provfdad i n  t!5a Cwprehrnrivr Eavirorarntal Asserrmrnt ac:d 
~rspor.sa Program ( C E X U )  Cenrric Hralt!! ar,d SaPety Plan w i L L  
br ad).,rrad to during all s i t r  charactorfzrtion rctfvitfrs. 

Ne fnvarfva rctiVitfr8 arm t a  tak@ place at *ab F at this 
tbr. No d i z r c t  contact wit!! t h  wart8 Z o n s  w i l l  br aaCe, 

~ h s  rrcordr f o r  dirporrl  0: wart. at u a u  F arr inccmphte.  
 our p i t r  WIZI dug mb f f l l r d  wfth scrap as r0110~r: 

. I  

That- rmployoa racords rrport tha t  t!!e waste may cons is t  
of: 

o 
o 
o 

o Firin unit gap8 
o class f Fird rbapar 

mr matariala in thrrr p i t r  a m  buriod under approximatrly 3 
to 4 t a r t  of r o i l  

Larga mafa1 p i t c ~ f i  (tuba alloy) , 
Largo blocks of high rxpLosSvr8 ( H * Z . ) ,  primacord, ate. 
small cuountr of rrdioactivr matariala (U,PU) 

0 SMIl d @ t O M t Q r # ' W i t h  8Wh8 

2,o Ri.k;U...n.nt 
1.1 c h u i c r l  E~raxdrt No chanical conrtiturnts which could 

pravida 8 rirk t o  hurnur hralth or tha  environnant are 
antidpatad a t  tha LA.NL Lura f nit . .  

L 3  Radiological Harrrdr only vrry low h v r h  o f  g.mna 
anittin rrdfonuclida8 ira rxpactrd at th. U r a  1' r i t a .  
Sinca a f 1 rrdiorctfva natrzSaLLa ara buried 
fro& contaminatad a i r  prtticulrtaa or surf8co 
contasinrtion i r  fikrly. 

hazard 

Biological ~atardrr 
0xi.t. 

No Bactrtirlotogoicrl hu8rd8  
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3 . 3  Drsignat icn of itor!< ~cr ,es  

Alkkouqh surfacr  c o n t a k a t i o n  is not  an t ic iaarod  a t  
tha A r i a  F aitr, prrcautfonr vi11 be tlrkrn rz.;C,ii t$Ls 
is csnZi-zmd, Gntil lavrlr  02 srtrzaca c s n r a 3 i s a s z 3  are4 
dr te - -3haC t o  ka brlow MDA, all p c s c n n r l  azd qui;=38.?E 
sk=aLi ba monitorad pricr t o  rxittzg t!!. rite ka:ora 
ea=iz:Q, dzkkizg, o r  smoking ( rXCrFtkg rasr;mncirs) . 
xonitorizg will ba dcnr u s h g  aa alFha ssintiliaticn 
prckm capablr 0 2  datacthg 20 C ~ a / l 0 0  e3 b For 
workers , *.boots, kmrs, hand8 rr,d i n y  o tkar  arras 
p o t a n t i a l l y  in contact  wit!! contlminatrd matrzfaLr vi22 
bm surveyed. 
contaminatid aatrrirlr will also be r w e y r d .  Ar,y 
equipmrnt which hava lrvmls o f  rczivity rxcrrding A"JS2 
N13.12 l iai ts  will br drcontuainatrd. A l l  ac2ivity 
maarurrd on p a r s o n m i  w i l l  be rraovrd. 

A l l  rqufpmrnt in contact wi*& 

3,s D r c o n t a z i n a t i o n  

D r c o n t a z u i n i t i o n  rhrll  br Conr w i * d  caut ion t o  t rdgca  
afrbono  suaperuion of cantadriatad Cuat paeAc1.a. 
Decontamination w i l l  ba canductad at a crntzalizrd s p o t  

Hralth and Sairty rrp~esentativo. Watrr, b r ~ r h r s  rr,d 
papor t o w r l s  w i l l  b r  provided to rrmovs co~taainants, 

wf',kn a0 Contro l lad  ar8& 88 dasfgnl t rd  hy t h  WTS'ZON 

3.6 Doshetry and Bioassay 

All rita arorkrrr rhrll have thrmoltrminrscrnt 
doah.tOrS ( T u ' s )  rrlignrd 8nd in Use while at t!!a 
sit.. 

Bioassay (urinalysis) will not bo rrquirrd ot vorkrrs 
unlrrr rur iaca  contamination is found acd monitoring 
indicatrs p~rronnol  cantanination. 

b 

4 .0  Key Parronnrl 

The folloving individuals w i l l  be p r a r m t  Cu:ing .ita 
charactarfzation activities a t  the UYVL Aria F sit., 



william C. Mason - MESTOH Haalt!h and Sata ty  
Rap r a s a n t  a t  iv a 
John A.Wf1Ziams - Laad Gao?hpisk rt\ 
J'ohn E. k L C 8  - Asgistant  Gtoghysist  

T h e m  individuals w i l l  ba accompanied by a W L  
rmpremntativa a t  rT1 t h e s  d u f n g  the s i t e  
charactrrization, 

flu' 1 

!I o Ernrr3mn~y Procrdurra 

Thm t r h p h o n r  nusbrr to ba urad in cas. of an aaargemy 
rit!aation during work at the u r a  I site is: 

Ffrr, P o l k a ,  Wulancm: 9911 

Dapt. a t  tha Air Form, 1983. 
Stindarda ?iq. 6 . 4  1cf Rag 127-100. 

Explosivrs Sa6rty 

4 
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AREA F 

r -  

r m i r  is ductibed iu near the ctntrr O I ' ~ ,  20, T. 19 N., R 6 E, Th e  approximate acreage for ,Area F ij 

0,13,'- 

11, GEOLOGY cLVD KYDROLOGY 
Pwo*!dtlo Mrrr ir lomod by tributuirr of the nonhern b m c h  of Pajarito Canyon, k t s  F is centerEd 

brtwwn tho tributary cmyoluI tt (1 at r dtrancr ofrppmximrtrly M7 rn (LSOO It) fmm d t h t t  canyon and 
lies about 24 rn (80 !t) rbovr thr ernyon ffoon, Soil c o w  Tor the irnrllet l i t e  b approximatrly 0,6 toO,9 3 
r:! to 3 (el thick, Fa? :kr l y a r  8 m  it is rpproxlrnatrly O J  to 0,6 rn 1 I to 2 ftl thickn T h e  wn'ace oT :he 
amr!tar d t o  h h ~ t l  wuhilo thr ~urhco or':he h q e t  pi t  ~ l o p r ~  gently north, Ercsvations a t  bo:h sites are in 
tho T'd-drqe Strmb;r oi the Bmaelirr Tur'l, 1963 USGS repor?' notes chic chm ii iict!e indicarlon o i  
omrion O W  tho smaller dcr: howeyer, 3harr t m i o n  ir rvidrnt neat rho larprt ;ice and a m a l l  w a h  ha i  
beon cut at chc west rnb oi  thr sit#, I'Bbciy tM/ wirh no o p p m n r  jcint jar:mn and o nonhuord ~ b ~ c  o i  
lrsr chon j p w c m r  crcpr ouf brcurm rhr /rncrd wio (Irqrt site) md :hr ~ a u i h  lorir o i  Tu04f i ie  Cun;;on 
o /rut h u d r r d  /eer mh, .r . .  

8, Troll O f  W U U  .- 

Sa rrlirblc Information OII t h o  WUC) tnrtorirlr hu b m  found to d m .  &I 1932 J, aoltorl, h i s t a n t  
Dincrdr lor b g h w h $ b  npoctrd 'Dump F concab romr dpho c o n r m h t b n  bur k rtrrntidly u r d  
/or dirpard ab t d C  C f J r n p o W d ~ ~  'h Lb%s rrpond in 1983- that then wrn betr.#arnmr #mlt:rrs 
buried in A m  F, h JUIW 1973, D. >toyer of H e 1  str:wlm thrr tho bunall piu contain a vert  3mdl  
buriri of qdpmmt conuminrtod by *Sr and u'Cs, Cn hluch !974 R. Raider of H-3 raid his ~ O U ~ C W  01' 

(nformrtton hdtrtr that tho h a  caonuin no rrdiorctivrly contamtnrtd material but that the smaller 
stto do- conuIn HE maumlnrtd mrtorial and that the h e r  sitr may-contain HE contaminated 
mrtttirl, 



On Engintrring Drawing ESGR-M?, A n a  F i9 $horn u :wo distinct sita, T h e  Jmallrr site Is'con. 
sidered to haw Hvmrrl pita within It, It rpproximrtbs r squrrr of 1 3 ~  R (4 ft), T h e  Irrger site is :pea 

tsnpulrr, appmxirnrtdy 10,; m 135 ttl by Z L 4  m (172 ftl. After visiting Arrr F, the larger rite rpptan t o  
be 9.1 rn (30 ftJ by 119J m (385 It), 

Yoni known. Arm F v u  d n a i b d  in tho 1963 VSGS nport 'Ceootogir &d Hydrolodc EnvIronmrnt of 
Radforcrivo W u t o  D h p o u l  S i r n  a t  fnr Alrmom, Now Mexico,w 
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APPENDIX B Data 

B-I i i t a  ~ u r v a y  Data 
S i t .  Survay data is da1pict.d as F;igura 1, 
rttrchrd t o  thin rrport. 

B-2 Hagnmtornmtry Data 
8-3 Qround Panatrating Radar Data 

Tha Hrgnatonatry Ground Panetrating Radar data 
hava baan tranrmittsd undar rrparato covar to 
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INTERPRETIVE RESULTS OF THE 

GROUNO PENETRATING AAOAR SUWEY 



January 14, 1987 

, 

Mr. Robert Voche 
Envl ronmntal Survet 1 1  ance 

Los Alamos Hattonrl Laboratory 
Los A:amor NH 87545 

Dear Mr.' Voche: . *  

HSE-0, HS K49O 

. I  

The enclosed docuwnt I s  a copy o f  a l e t ter  I n  whlch I c m n t  on a draft 
report s u h l t t ' e d  by Roy'f. Utston, Xncorporrted. fhmf.&sked t h a t  I send a 
copy t o  you because o f  her planned absence over t h e  next fen months, 

Gerald A. Sandnesr, Ph,D. 
Senlor Research Scf rnti s t  

GAS: kl k 

Enclosure 

Elactro-Optlc Syrtms Stc.tjpn. .- 
3 ,  

'r. , 
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January 13, 1987 

Naoml Btcker 
Envf ronmrntrt Survel 1 lance 

Los Alarms National  laboratory  
Las Alarms NH a7555 

ME-8, MS K490 

gear Naomf : 

As you r iqurstad,  I have ravfewtd a draf t  repor t  submitted by Roy f ,  Wcston, 
t n c o t p ~ r a t e d . ~  Thl s repo r t  descr l  bas ground-penatratt ng radar ( G P R )  acd mag- 
n e t l c  surveys parformed a t  tho Slta F'wastr''dtsposa1 area at the Los Alamos 
National Laboratory, f hes t  surv tys were Intended t o  detect  and map w a s t e  
burial  t r r n c h r s  and othrr r r latad subsurface foitures or objects uhlch are 
bellevod t o  b t  located w l t h l n  the surveyed area, The d r a f t  repcr t  listed the 
geophyd ca1 iurvey 1 nstruments used I n  the surveys, b r i e f l y  dercrt bod the 
procedures used for data c o l l a c t l o n  and a n a l y s i s ,  and s u m r f t c d  the results 
o f  Veston's In te rp ra ta t ton  o f  the data as o f  mid-July, 1986. The dra f t  report 
dfscussad the GPR survey b u t  d l d  not  tnclude copies o f  the GPR data, Con- 
sequently, my assessment o f  the GPR survey I s  based mainly on our b r i e f  examina- 
t ion  o f  t h r  o r i g i n a l  p rp t r - cha r t  data  records durfng my vls t t  t o  UNL l a s t  f a l l ,  

Soma o f  tha conmnts p r r m t e d  I n  the  followtng paragraphs cansis t  o f  questions 
t h a t  occurred t o  m t  as 1 read t h r  d r a f t  report.  Others relata t o  what seem t o  
be positbla probltmr wlth the survey procedures or ut t h  Weston's interpretation 
of the d a U , ,  6 8 C U S @  I hrur not  had an opportunity t o  study t h e  f i n a l  vcrston 
of t h i s  rapart, S don't know whether any o f  these polnts a r t  addressed there: 
houe~or ,  It 1s y u n d m t a n d i n q  that the f lna l  vers ion  does not d i f f e r  g rea t ly  
from t he  draft. 

1) The GM data wera c o l l t c t t d  along parallel survey l i n e s  or iented i n  both 
the north-south and the  erst-west d l rec t ions ,  The spacing o f  these lfnes 
was 10 f t  o v w  most o f  the s 9 t e  and 5 f t  w i th ln  the fenced areas. G l v e n  
the fact that GPR data c o l l a c t l o n  was essentially continuous d o n g  the 
survey lines, t h t s r  p a r m n t r r s  were consistent wl th  the object ive o f  

Ora f t  lttttr repor t  from J. A, Wlllfams t o  Oon Dlcgo Gonzalct: Results 
o f  the Ceoph~slca i  I nvos t l ga t l on  Conducted a t  Los Alamos Labs F a c l l t t y ,  Los 
Alams, N t w  Hexico 
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locattng r c l a t i v a l y  l a r g e  deposlts o f  waste mattrlals. On the other hand, 
t h t  line spacln was too large t a  permit re l lable  detcctlon of moderate- 

as an objective i n  the d r a f t  report ,)  I t  I s  n o t  c l e w  tha t  a Ilne spaclng 
of less than 5 f t  would be f e a s l b l e  a t  thIs  Ate due to the presence o f  
numarnus t rees .  

2) Hearuremnts of  the mgnet tc  field (vertical  component) were made a t  25-ft 
in te rva ls  I n  both the N-S and E-W dIrectlons,  f brllcve that  this data 
spacln , Ir-too large t o  be consistent wlth the objectives o f  t h t r  study, 

where large waste deposits are assumed to be present, In thts caset I t  
d l d  not provide enough drtr t o  r e l f rb ly  detect  icdfvfdurl objects or to 
adequately deflne the r a l r t i ve ly  small waste deposits tha t  one would expect 
t o  flnd a t  thls s i t e .  A S o f t  data spacing wuld have been more affectlve, 
par t icu lar ly  I n  rddlng needed de ta i l  to  w h a t  turned out t o  be a r r ther  
gea r r i l l r ed  pattern o f  magnetic rnomrlles (see the attached mp), 

3) Tkr ef fec t fve  (usable) depth penrtrr t ion rchtaved by the radar u n l t  r t  thfs  
s l te  appears to  be no more than two feat .  Strong absorption o f  the radar 
slgnal was apparently caused by a htgh v a t u  of ground conductivjtyb f h I s  
result was unfortunate Ivan the low resotutlon rnd rpprmnt collplcxity 
o f  the nrgnetic data. zood radar data a t  thlr s i t e  wuld be very helpful 
I n  def tn lng trench or p l t  boundrrirr, Vaston was perhaps 4 b l t  over- 
enthusiast ic  I n  dercrfblng the radar prof1 lor  as exhib i t ing good resolution 
and clearly deftni  ng subsurface fe r tures ,  

4) A i  you know, our exu lna t ion  o f  the radar pmffles a t  your f a c l t l t y  ldst 
f a l l  resulted I n  the Ident i f leat lon o f  an ipprrant problem w i t h  SOM o f  the 
radar data. Spec1 f t ca l  l y ,  the ref lect ion pattarns o b t r l n d  I n  orthogonal 
t raverser  of r glvan piece of ground were u r k d l y  d i f fe ran t  rf locrtlons 
i n  and around the lrwer o f  the two fenced areas. The dlfferencelr seemed 
t o  be much grea ter  than thrr  which could be rttrlbutd to,  say, the 
presence o f  1 Iner r  raflecton ut t h - a  consquent poTarf zrtlon-dependent 
reflectivity. I t  lookad Ifke there  night have been a problea w l t h  m l s -  
1 rbel ing tha prof1 1 es. 

5 )  The Inrtrumt u r d  to  perfotm the mrgnetic survey was a vertical-ffcld 
flux ghtr u g n e t o m t e r .  the use o f  t h i s  type o f  magnetowtar rqulrcs tha t  
cara br trkan In tho or lentat ion of  the Instrument I n  order t o  avoid 
crronwus rardlngr,  One assu~ws thrt care was taken, b u t  no mention was 
made o f  thr uncertr intfer  rriocirted w l t h  the data due t o  this factor. 

6)  The contour Interval on the magnetic contour rrip was 100 g a m s  in the -100 
to +lo0 g u m  range and 500 g a m s  elsewhere, A smaller contour jn t e rva l  
in, say, tho -200 t o  +200 gama range, night help t o  defftw the locrtlons 
o f  SOW r s l a t fve ly  small Imgnetlc sources, On the other hand, the wide data 
spactnp and u n o r t i l n t y  I n  the mrgnl tude of the nrrsurtmnt orrorf. I t a d  
one t o  question the slgnificance of apprrent low-wli tude r n o d  j e s -  

sized i n d l v l d u a  ! objects ,  (The detection o f  Indtvidual objects was listed 

I t  wou P d be more appropriate f o r  a reconnaissance survey of r large s f t e  
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7 )  F t v c  mlnor (nlt-p!cking?) comments: 

i) The use o f  the term "dlamagnetlc" i s  inapproprtate w h e n  rcferrlng to  
negative magnetlc anomat i t s .  T h e  tern applies to  materials whfch 
axhibft  negative vaiues o f  magnetic suscept lbi l l ty ,  b u t  not to  i~ 
ncgatlue ma ne t lc  anomaly, The latter I s  a natural part o f  the 

mapnttlc polar l ra t lon Induced i n  a paramagnetic or dlamagnetlc o b j e c t  
by an axtarnal (or  amblant) magnetic f i e l d  such as t h a t  o f  the e a r t h ,  
Except a t  the e a r t h ' s  magnatlc poles, an Induced magnetlc dtpole 
f t a l d  w l l l  be t i l t e d  and will thus tend to  exhlbtt  d measurable 
negative component a 

The zero magnettc contour level does not necessarily define areas o f  
undlsturbed ground (no burled materials) as stated on page 5 o f  the 
d r a f t  report ,  A zarv contour level  can occur a s  a result o f  t h e  
dtpolar nature o f  a magnetic anomaly and as  a result of the super- 
posit ion o f  pas l t ive  and n e g a t i v e  conponants o f  multiple anomal i c s ,  

111) I assum tha t  the "slnkholc" referred to I n '  the report Is a result 
o f  t x c r v r t t o n  or the collapse of  buried materials rather t h a n  3 
stnkholt  f n  the geological sense. 

l v )  Thr Iintrr mignatfc anomalies referred to  on page 7 do nclt exis t  on 
what I assum I s  tht l a t e s t  verslon of the magnetic contour map, 
(The taw drti do not Indicate t he  presence o f  such anornallcs et  t h c r , )  

v )  three of the (measured?) magnetic anomalies l i s t ed  on page 7 are n o t  
shown on the contour mdpb 

dtpolar  f i e  9 d produced by a permanently magnctlzed object or by the 

t i )  

a) The magnttlc contour  IMP contains large areas where tlo d a t a  are shown, 
Were thtsa areas ln rcc r s s ib l t  or o t h t m i s a  d t f f l c u l t  to  survey? 

9 )  ,The r e su l t s  o f  thts study suggest t h a t  burfad mat t r t r l s  (posslbly hazardous 
wastes) w ba prrsrnt ou t r id t  the llmi t s  o f  the area surveyed so far, 
partlculrr Y y on I t s  west and north s ides .  

The frncas rncloslng the  two area3 presumed t o  be known waste dtsposal areas 
seamed t o  cause srrlous d i f f i c u l t i e s  i n  both tha radar and Mgnctic surveys, 
h t h e  rtdrr S U N I ~ ,  thr fences caused t ravars t  l ines  t o  be truncated and 
reposltlonad, may have led to confusion I n  tht labaling o f  certain t r a v e r s e  
Iinas, and IM h a w  produced spurious rcflccttons w h l c h  could mask the 
daslred slgnr r s a  In the magnetic survey, the fences rgaln caused problems 
with the travirse llnrs, but more importantly, produced latqa magnetic 
anornrlles whlch my mark weaker anomal les  associated w l t h  buried matcrlals. 
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Concludtng comnents and rccornmendatlons: 

T h i s  study hss provtded useful i n f o n a t i c n  rclattng to  the posslblc locattcn.; 
o f  burled mater ia ls ,  some o r  a l l  of which may be hazardous waste materials. 
On the o ther  hand, 1 bolIeve t ha t  it should be regarded as only a reconna!ssdnCi 
study because of  the low-resolutton character of the data and the consequent 
uncertafnt tes  f n  the tdcntff tcat ion of waste mrtcr t r ls  and the locations o f  
those materials.  Weston's recomncndrtions fo r  subsequent gtophyrical work a: 
this s f t e  (page 10) a re  reasonable, b u t  should prcbrbly be extended as follows: 

1) The magnetic survey should be r e p e a t 4  w i t h  a much smaller data 
spacing. You now have a f a s t  total - f le ld  ma txtoaeter and a data 

This combtnatlon o f  instruments would grmtly enhance the in te r -  
prctabi 1 1  ty  of the data  and would t l i n l n r t r  unccrtrlntlcs due t o  
sensor orleti tation, 

recorder capable o f  rapidly col lect lng close P y spaced magnetic dath, 

i t )  An I w m v i d  radar survey should be rttmted. Better data might  be 
obtained by scheduling thr survey a t  a tlme when the ground has a 
min imu  mlsture content ( to  nfnltdrr rbsorptlon o f  the radar slgnal)  
and by uti 1 lrlng d ig1  tal  drtr  rerordlng and procersfng ttchnlques 
to  enhance the qurllty o f  the data. 

1 1 1 )  Weston's r e su l t s  c lear ly  ind tcr te  t h a t  the boundaries o f  the survey 
area should be extended. The extansion should be su f f i c fen t  t o  
unambiguously cnclost  the &rei of possible waste depori t ton.  

The us@ of a ground conductivity meter such as the Geonics EM31 s h o u l d  
be considered, Th!s type o f  instrulwnt my help to  locate trench 
o r  p l t  boundrrles, 

i v )  

v )  The t e q w r r y  removal o f  the fencer r t  th!s s i t e  would substantially 
fac i  1 f ta te  further geophysical mtrrurawnts and would pmbably 
s ~ g n i f i c a n t l y  Iwrovr the  qurllty rrrd fnterpratabl l l ty  of the col- 
lected data. 

I hopa t h i t ' t h l r  rtvleu n i l ?  be useful t o  you. P l w e  feel f r te  t o  cal l  me If 
you would 11ka t o  discuss t h i s  matter I n  greater detrfl, 

Sincerely 

rndnrss, Ph.0. -25 Senior Research Scfentlrt 
Electro-Optlc Systems Stctton 

GAS: k l  k 





Los Alamos Nalionat Laborator 
Los AlamosNew Mexico 8 7 5 d  

SPECIAL WORK PERMIT FOR 
POTENttALLY HAZARDOUS ACTIVITIES 

I I 

. . .  . I  . ., - + .  . ?. 

t 1 
t * .  . .  1 
t 1 



. .  

-., . -. 
b '1 

, 

I 

i: 
1 



. 
. 

+I- 
C‘  
\ 

4 

x. c +. 
y e  a- 

7. 
.c;, 

* .  . ‘ .  .._. * * . .*--. 
. .  - . . . . - . a  

I. ._.a- . .. .. .e.*. 
* ..--. ..- .... -. 

0. .. . 



n 

c 



1, The rsslgnod opnrthnhl rupwviror of the proposed work shall compioto this lorn. 

The assigned operrtionrl suprnrlsor shrll ObtIln approval ol the progorod SWP from I 
higher love1 ot ruthorlty bdoro iniltrtlng \he wwk. 

0 Tho rsrignod oparrtionrl ru(nrvlsor also rhrll obtrln 8ppfOWl frm the bulldlnp mrnrgrr 
who rrvkwr and approve@ swP8 loroctlvltkr in w wtthin 36 fwt of ttn bildlng, 

0 '& ansign& oprrrtlonri rup$rvisor shall dotwmlno (in concurtonce with hlghor iwol of 
ruthortty) whrthor HSE Dlvtrlon rppfovrl~1fa r q u l r d ,  
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T@ Rogrf Farrnbaugh, HSE-8, MS K490 o*m. May 23, 1906 
nrrjoria n r r t r ,  HSC-8, HS K490 

rrrgu: Naomi ?4. &ackrr, HSE-8 L'lLD'wmLllwoyt K490/7-0818 

W'YMK H3E6-46-594 

suwm PRELfHfNARY FY06 WOW PLAN FOR LDS A M O S  CEARP - GEOPHYSICS 
L 

Por your rrquart in marno HSE8-86-527, tho following summarizes 
r'work plan Zor grophyricr for thm rrmaindrr of FY86. 

hr-0801 To pravido nonrvariv8 trchniqumr a t  fonnmr 
warts d irporrl  rraar to locato burial p i t r  
and grounds and burimd objrctr.  

on tha  high'pribrity 
6 ,  k invartipatrd. * ' 

I. 4 

- .  git. 

m8r t Orid rurvry by Zia Spacia l  
0 -wor& panit (Sup) 
' dr t r  ao l l rc t ion ,  intrr- 
. pratrtion,progru dovelop- 
rmt, docummntation. 

data c o l l r c t i o n , .  intrrprrt- 
tation, documontation. 

. .  
Araa L Grid aur-y by Zia, SWP 

l is t ,  w i l l  also 

lata Hay 

Juno, Ju ly ,  
oarly A U g U r t  
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R. Foranbrugh -2- Hay 21, 1986 

1 

HSEb-86-594 

ndnerr from PNL 
Tochnicfan rupport - One Tech rpproxirrtoly 1/4 t ino 

A Data Anrlyrt h t o r n i t t r n t l y  if the 
data loggor isn't rardy - sa. 
contingonciar, 

e* F 
5 gutrveyhg 8t m.8 I; 5 

"7' - 
Tr8V.l 

P v i I," 1 
Uorrld S&ndnO8# 10 dry8 $5OO/dry . .  

' computing 2 

progru irn b a r d  on tha rrruptionr that: 1) the  
control unit t o r  tho H8X-0 ugnrtoroter w i l l  be rordy for usa 
on gun0 3, 1916 and 3) tho drtr loggar tor tho H8t-8 mqnaf- 
o m t a r  will- xmdy f o r  uma OR Juno 1 ,  1916. If thoro Ir no 
nrgnatoreter, X will try t o  borrov ona iron ZS8-3 t o  UI(L in the 
intrrir. If th-0 i s  no data loggar, thon a l l  data will nard 
to be hand roaordd. Xn oithor wont, tha U I ~  of r bat. rna- 
lyrt w i l l  be rr irod to ontar all data into tho CC? computer 
r y r t u .  This w r 11 probably increrro tha tino rI1ott.d for data 

m t t p  

':Cy7 R< Vocko, H8XZ8, ws"'X490 
A. Stoker, HSB-1, 8 Itb 11490 
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CART I 

A, Full nmnli l  of vlsliorlil Orpmltrtlon uilrnnhrp 
William C. Mason Roy F. k'cston U.S. 51?-38-5088 
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