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ENVIRONMENTAL SURVEILLANCE AT 

LOS ALAMOS DURING 1990 

ENVIRONMENTAL PROTECTION GROUP 

ABSTRACT 

This Rport dtscribes the tDylronmentai sundlallCt Pl"OIlnm ~nnd uded by LuI 
Aramos Nalloaal Laboralory during 1990. Roullne monllortnfC lor rad l3tfon aad 
radloadlv! or chemical m.l.rtals 15 ~oRauc1rd on Ihl .... boralol') slit as well as III 
tbe 5urroundlnll nalon. Monitorinl mults an used 10 dtttrmine comptl.lKt wlds 
.pproprial. sUladllnb and 10 permll eart)' ld,nllftcalJon of poltndall), uualra .... 
Innds. Krsu'ls and lalerpn"lloa 01 da .. lor 1990 COYer nle,...' peIIelnlili. 
ndi:allon; quaatitles 01 airborne rmlulons aad emunb; ~oDCealraUoDS of 
dlemlntls and ndJuDllClides In ambieDi aJr, Iurfa" .alln aad arvundwalen, 
munklp.' wMler .... '1'. sol .. alld Hdlnwnh, and loodllull's; and tIIylronmnlai 
compliance. Co ........ a. _Ids appropriate .... nIt, ftlUJallona, aDd 
bacqrnund lenls pnmde dIe ...... ,OI' coacl ...... ' ..... eM ....... m'n ... elrectJ from 
IAbo .... ury openllou are .... 11 and do nat poM ....... 10 lite public. tahonIerJ 
nnplQ)'ftS, or .... Hvlron ..... L 
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FOREWORD 

Suggestions on How to Read This Report 

This icpurl addre~s bolh Ihe lay pcr50n lind Ihe SCicnli5l. Each reader mAy have 
limild or eomjlr~'h('nsive inlcrc51 in Ihis rcpon. We have lricd 10 make it accessible 10 
isll Wilhilul C"Onlprombing its scicnlinl' inlt'grily, Following arc direclions advising ~ch 
i\udicn~'': 01) h\lW best to u~ Ihi~ documenl. 

L '.ay Penon w .... UmlCed latcrelL Read Scclion I, 'he Compliance Summary, 
whi(.'h dCS4'ri~ Ihe Labor.ny's environmental moniloring operations. and 5ummaril.es 
t'n'/irnnm~nl:aI data for Ihl~ y~ar. Emphasis is 1m Ihe significance "r findings and 
cn ... irunm~nlal rcgulalory comrlillnl'c. A glo~\ary in Ihe h3Ck of Ihe rcpan dcr.cribcs 
penincn' t~'mlS and acronyms .. 

2, l.ay Pel"SOfl willt Comprehensive In.rntl, Follow dirtclions (or the "Lay 
Pcr:o>Cln wilh limited Jnler~l· givcn aOOvt". AJ!Wl, summaries or each Kclion oflhc report 
:m' ill huh.lfacc Iypc and piec~dr Ihe lechnll'al ItXI Read summaries o( Ihose S«lions 
Ihal intcrc!ol y,lU. Fcrthcr dC:lails arc aft Ihe lexl lollr-wins tach ~ummary. Appendix A. 
Siandauh for E!lvirunmcnial Conlaminanb, and Appendix F. Dc5crtplion of Technical 
Arca!' and ThC'ir A,<'o('ialcd Progr.tm!\, may also be helpful. 

J, Sc-h~nUNt with Umited 1;lt~rflt. Read Section I, Ihe Compliance Summary, to 
delerminc the parts u( Ihe Lalxllalory's environmental program thai intc'fCsl you. You 
may Ihen read summaric;, ,md lechnical delails o( Ihcse pans in lhc body or the report. 
Delailed data aable!' arc in App.-ndix G . 

• , Sdentlsts wi'" Comprdwasin Internl. Read Section I, Ihe Compliance 
Summary, which describes Ihe Laboralory's envi,onmenlal programs and summarizes 
cnvimnmcnlal data for (his year. Rea(! tach major subdivisioD or tbit repon. Further 
dCl3ils arc- in Ihe lUI and appcndixc5. 

For further infurmalion aboUI Ihis rC'porI, conllC'l lhe Los Alamos National 
l.aboral()ry·~ Em ironment .. J Pro, eel ion Group (HSE-R): 

Envirnnml'nI,,1 Pmlcclion Group (HSE·8) 
Los Alamo:o> Nal iO:lifl LaoClratory 
P.O. Brl" 1663 
l.a\ Alilnlnc,. NM R7S4S 
Ann: Dr. Larry ffoffman 
Mail Srop K490 
Commt'rl'ial Telephone: (50S) 667·4715 
Federal Tdcpnonc SYl'ilcm: 84)·4715 
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I. COMPUANCE SUMMARY 

A. Monltorina Optrations 

The Laborarory SUP:'IOrts an ongoing environmental 

surveillance prosram as required by U.S. Dcpal1ment 
or Enersy (DOE) Orders 5400.1 (-CicneD. 
Environmental Prolection Program,- November 1988) 

and 5484. J (-Environmental Prntection, Safet)", and 
Health Proleclion Infonnalion Reporting Require
ments, - February 1 c 81). The surveillance program 
includr.s routine monitoring for radiation, radioactive 
malerials, and ha7.ardous themical substances on the 
Laboralory site and in Ihe surrounding region. These 
activities document compliance with appropriare Sian
dards, ic!cnlify trends, providt. inromulion for the 
public. and conlribule 10 general environmental 
knowledle. The environmental program liso includes 
an a~SSRk!nt of the Laboratory', impac:l on the 
surrounding environmenl. Derailed, supplemental envi· 
ronmental studies also arc carried OUl 10 delennfne the 
extent of polenlial problems. 10 provide a ba..is (or Iny 
remedial actions. and io gather funher inflJnnalion on 
Ihe surrounding environmenl. The monilonng prosram 
supports tbe Laboralory'.; policy 10 proieci Ihe public, 
employees, and environmenl from hann Ihal could be 
OIuKd by Labor-nory K'livilie" and 10 reduce environ
menIal impacts 10 Ihe srealest degree practicable. 
Environmental moniloring infonnalion complements 
dala on specifIC rdel5Cs, luch as. lhose: from radioactive 
liquid wasle lrealmenl planls and slacks al nuckar 
research facilities, as well as airborne releases of 
nonradioactive compounds lrom many Laboratory 
operalions. 

Moniloring and sampling localions for variouslypes 
of environmental mellurcments are organil.cd inlo 
three groups: 

• Regional stations life located within Ihe five 
counlies surrounding l.D5 Alamos CoUiUy 
(Fig. J) II dislafICcs up 10 80 km (SO mi) from 
the Laboralory. They provide a bui~ fur 

). J 

delennining condilions beyond the ",nge Cif 
po.cnlial innuencc: flOm nonnal Laboralory 

• Perimeler 5lal;on5 arc localed wilhin about 4 
km (2.5 rni) oflhe Laboratory boundary, Ind 

many are in residential itnd communilY areal. 
They docun "nt condilbns in areas regularly 
occupied by Ihe public and potentially alleded 
by Laboratory ~lpcra'ions. 

• On-sitl! slalioo.\ arc within the Laboratory 
boundary. and mOi!lI arc in areas ac:ccMible 
only 10 err.ployees during nonnal working 
hours. They documenl enviror.menlal 
conditions al Ihe Labonllory where pub .. c 
accc~\ is limiled. 

Samples of air panicles and gaKS, water, !!.Oils, 
KdimenlS, and roodsluffs arc: roulifICly C'olJeded al 
Ihese slalion.\ for subsC'quent analYKs (Table I.J,. 
F.xf('rnal penetraling radial ion Irom rosmic, lerrestrial, 
and Laboralory sources is also rneasl.rcd. 

Addilional sample ... arc collected and analY1.cd to 
gain inronnation about parlicu:ar venl:., ~uch as major 
surface runolf even IS, nonroulin" releaKs, r-;r special 
sludies. More Ihan 2S ()(X) an31yM's ror chemical and 
radi()('hemical constituents were carried out lor 
environmental surveillance dllring J990. Rell"Jling 
data were used for dOK calcuJalions, f . comparisons 
wilh standards and background levels, and lor 
inlerprelation of the relative risb associaled with 
Laboratory operalions. 

Comprehensive infonnalion aboul manilDrinl 
adivili", environmental regulalory SlalMbrds. and 
melbods and procedures for acquiring. lnalYling. and 
recordin. data is presenled in Appendices A-F; 
dclailed en"ironmen,.1 dala lables arc given in 
Appendix O. Resales Ire d~d in the: body of Ihe 
rcpon. 
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T.ble I-I. Number or Samplln. IAC.llons ror Roullne 
Monltorlnl oflbe Amhlenl t:nylronmtnl 

TlJ'N.' or Monllorina l!!&Ion.1 Pcrimelcr On-Sll. 

EXlemal radialion 4 12 119 
Air 3 13 12 
Surface and ground walen' 6 32 37 
Soils and sc:dimcnls 16 16 34 
Food.,lurfs 10 8 II 

'Samp1rs rrom an addilional 22 Iialions ror Ihe waler supply and )3 
Irrcial lurface waler and groundwaler ~Ialinn\ relaled 10 fhe Fenlnn Hill 
Cieolhennal Proanm were al50 collccled and analYled III pari of Ihe 
rnoniloring program. 

B. t:Sllrn.CC'd Doses .nd HI:dL'I rrom HIId .... on 
·:I.POSUft 

I. Radl.Uon DOMS. 'Il Ihis repon. utimaled 
individual radial ion doses 10 Ihe public allribulable 10 

Laboralory aper-llions arc rompared wilh applicable 
siandard.\. Doses arc expre~d 3S rrrcenlagcs or 
DOE's public dose limi. (POI.). Thc POL cxeludes 
exposufCS from nalural background. r .. uoul. and 
radioaclive consumer ProdUCI\. Esiimaled doses lire 
believed :0 h ~ polenlial duscs 10 individuals under 
rcalislic condilions of exposure'. 

HiMorically. e!'limaled doses rrom Laboralory 
operalina\ have' been Ie'ss Ihan 7" of the SOD m·~mlyr 
siandard lhal was in e'creci before 1985 (Fig. 2). Thac: 
dose!' have principally relulled rrom ex Ie mal radialion 
from Ihe Laboralory's airhorne releases. In 1989, DOE 
issued Onkr 5400.5, which finali7.ed ils 1985 inlerim 
guidclin-: lowering ItlC POL !o 100 mremlyr (crfeefi~e 
dose cquivalenl) from all exposure palhways. In 
addilion, cxposur~ via the air wa!! funher limited to 10 
mremlyr (crfeclive do~ equivalenl) in accordance wilh 
requircmenll of Ihe U.S. Environmental Prolcclion 
Agency (EPA) (Appc'ndix A). 

In 1990, Ihe eMimaled maximum individual 
crfeefive dose wu 3.1 mrem. or 3.1% of DOE's UlO 
mreml),ulandard foull palhwilYs. II is 31% of EPA's 
10 mremJ)'r standard for the air alone (Tahle 0.1). 
This dose resulled tncl5l1y rrom elfernalradillion from 
shan-lived, airhorne emis.,ion.'l from 31 Uncar pankle 
ac:«lcralor, Ihe Lm Alamos MelOn Physics FK'iliIY 

(LAMPF). AnOlher pcrspc'c1ive i\ gained by comparing 
Ibesc e51imaled cfosrs wilh Ihe ulimatt'd clreclive dost 
allrihulahle 10 background radialion. The hight'51 
eslimald "usc caused from Laboralory opc'ralions was 
about 1')(, or Ihe 3)7 mrem received fR1m background 
radioaClivil), in Los Alamos during 1990. No dala on 
firsl quaner CY 91 sampling is available. 

1. Rbk EtlJm.ln. alimalel of lhe added risk or 
cancer \I'ere calculale;! 10 provide a penpeefive for 
comparing Iht.: sipificance of radialion e IPOSU res. 
rncremenlal nnRr risk 10 residenls of Los Alamos 
townsite (,:IO.u.cd 1'1)' 19'.lO Laooralory opc'ralions wu 
eslimaled 10 be 1 chance in 21 000 000 (Table 1-2). 
Thh risk is cOo5% of Ihe r chance in 8 000 for ('ancer 
f"..n natural hitckground radial ion and Ihe 1 chance in 
43 000 for cancer from medial radialion. 

The Laboralory's polenlial conlribution 10 ('Incer 
risk is small wMn a)mpared wilh overall cancer risks. 
The overall lirelime risk in Ihe Uni&cd Siaies of 
cnnlraeting lOme ronn of cancer is I chance in 4. The 
lifetime risk or nnC'Cr monalil, is 1 ('hance in 5. No 
100ll)'!!is or firsl quane, 1991 dala is available. 

(:. t:X'crn.1 Pend","nl RadlaUoa 

uvels of ellemal penelrating radial ion (including I 
and pmma rays and charged panicle amlribulions 
from cosmic, rem:sllial, .nd manmade sources) in Ihe 
Los AI.mos .re •• rc monitored wilh IMnnulumines
«nf dosimelers (TLDs) II 155 lonlion!'. 
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The: TLD ne:lw,uk fur munitnring r.u.lialiu:1 frllm 
airhumr '''''Iivalion produ,,'I" rcleitsc.-d hy L<\MPF 
m.:a5ure'" about 6tJ ",rem rnr I'N() (excluding 
ha,,'kgmun'" ra"'ialiun fro,n "'OlIimi&.- and lerreslrial 
sourcL."s). This is less than that mt'asure'" in 191'9, 

reflecting a 20% decrcar.c in Ihc: rri.:asc or airborne: 
ra"'inaclivily from LAMPF. 

Radialinn Icvds (induding nalunl hackground 
radiiuiun rrom ,,'osmic and t,,'rrutrial ,uur,'cs) are: al!W, 
m.:asure:'" al regional. perinl':lcr, an'" on·sile local ions 
in Ihe environmenlal T'_~ nelwork. Some 
mcasuremcnls al on· .. ilc stalions were above 
hal'k8f1lun'" levels, as (-"I"-'cled, renecling ongoing 
""l>Cilr,,'h u'livilies ai, u, pas I rdea~~ (ram, uhorillory 
fadlilicr., 

IJ. Air Munile.rinK 

I. R.diollClin Air t:ml§!limu. Aimnrne 
ra"'iuo«:tive c:mi~'iun~ Were ··.mnilorc'" al HH rcJcar.c 
points at the Lahoralory. Tntal ndioaclive ai""'me 
c:mis..'ions "'ccrrased 5uMIantially rrom those in 19119 
(Tattk 1·3), This was rrimarily due 10 I 20% decrcaS( 

in rrlrascs or airbumr ill:livlUinn pwdul.·l:\ from 
L<\MPF, The 101 .. 1 ,,'urin rcka!W:d Ihroug'mul lhe 
Laboratory al~l dCl'rrascd 20%, 

Amhienl air i!l rnutindy samp,,",'" rur Irilium, 
uranium, plulonium, ameri&."ium, an'" gt05S Nola aClivily, 
Mc:a§uremenl§ ur ra"'iua&."livily in thc air arc rumrarc'" 
wilh DOE's derivL."d nIRn:nlrilliun gui"'.:s, Thcr.c 
8aJidtA are mn,,'cnlr<lliomi ur radioa&.'livilY in <lir Ih .. I, ir 
breathe'" continuously thrnughoutlhe year, wuuld resull 
in efreclive doses cqual In DOE's POu (lr 100 
mrC'm/yr rur prrMlmi in urr'sile 3r('a" (ckriv,,'d 
~'un"'entr:llion gui"'&."s ror un"',IQlrolk'" ilreas) <1m! In Ihc 
cx'Cuflational radialiun prol.:",tinn "Ianditr"'~ (~e 

Arren&.li:l A) ror pc'rsc.IR~ in 'IR·~ik areas (d&."riv&."'" ilir 
ronC't"nlrillion!l fur ,'"nlmlkd art'a~), tler(,3rtcr. Ihcy arc 
calle'" gui"'e!'> rur on- and urr·~ile arras, 

Trilium war. 1M rrimary ra"'innudi"'c wilh air 
l'onrcnlrillinn~ thai showr'" h:vrls in"'kilting any 
metHurahlc imral't rrom ra"'ionucli"'-= releaKs '"4Iu!W:d 
hy Laborillory operali"M. Annual avcrage 
con~enlrali(J,'s or Irttium ",'nlinued 10 hr much Ins 
Ihan 0,1 % of DOE', guidc~ al III stations and pmcd IW 

oo~------------------------------------------------, 
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·r.hl~ )·1. Added Indl"ldu.II.Ir~lIm~ (".nnr MOrbUty Risks 
Aurtbucablc to 1990 H..dl.Uon ":spctl'ure 

laU"m~nllil .:rr~dlu 
(Jaw t:qulnlrnt lhwd 

In Risk t:tllm.le 
(mnm) 

Added Rbk 
to .n Indl"ldu.1 or 
(·.nnr Mnrl.UI, 

(thantr) 

A "~Nlll~ f:xposu,~ /,,,m l.abo,Gluf'} O".raliotU 
L4I!' Alamu!' luwn\ile 

Whilr Ruck art'a 

NGlu,al HtulUuion 

Cu!>mk. Icrrc!>lJial. !>l'I£·irratJialiun, and radon uJkuurr· 
UI!J. AlanllJ~ 

Whilr Rock 

M,tlieal X Ra,s tni3llnos/ic Pmc,tlu"s) 
Av~ragc "huk·"'~y r"pu~urC' 

(J.II 
0.15 

JJ7 
~J7 

5J 

I in 21 noo nno 
lin 15 nO(J (Jon 

I in H (JOUb 

I in 8000 

I in 4J O(~, 

;tAn dfeclive do\(' equivalcnl of 2110 mrem was u~d 10 e!'Olimale I~ ri~k hnm inhaling ~!!Rn ifnd il~ Iranl'ofurmalilln 
pr~u':ls. 

tlJhe risb from nalural radialion frum nonradon 50Urccs Were tSlimaled 10 he I chance in 1(, CXJO in W!'i Alamos and 
While Rock. The' risk of lung cancer frum radon cxposure was nlimaled 10 tic I chance in 14 rxlO for bo:h 
local ions. R~" C'-;Iim .. ltS arC' deriY~d from Ihe Naliunal RC'~arch Council (NRC) 8EIR IV and BEIR V reporl~ and 
Ihe Nalional Cauncil OD Radialion Prole1.1ion (NCRP) Reporl IIJ (BEIR IV I'IKH, BEIR V 1'Jq(J. NCRI' I'lH7a). 

c:n\'irnnm~nlal IIr hcahh pruhlc.'m\ in I'M), Annual 
"\'Crage cunl'cnlralinn\ nf all nltM:r radinnudidn in air 
,hring I Y'XI WCfl' alMr mUl'h I,'''' Ihan ~u 'k uf lhe 
guider., Nu an;Ilpb nf fir!>1 quana CY III !kImpling i~ 
av;silahJc, 

%. Nonnd.o.dl,,~ Air .:mi.'ii"n~. During tWO, 
J(lhn~.nn Conlrnl~ Vlorld Services rem!.tYed 
aPr",,,ima'cly 54f) linear feel of friahlc a~hc:!\lcn and 
'1{)O linur feel flf porentially friahlc .. !\hc!\l~ from 
piping, Apprnllim.tlcly 7U JflO !'OC,uar&: feel .,f friatJle 
a,hc!ol"" and (, 21«, !\quare feci uf fJCJh:nlially friable 
iI\ht,-'lcn wrre rrmflved frum olher cumponents. The 
Lah«,r3Iory in'(lCcl\ a,hc'ln~ removal o~ration~ on a 
r'JUlinc ha!oi!\ and "onrdinalC'~ cu"eclive aclion on 
idenlified prohlems, 

A,hc!\I.t:\ wa~lel'o pnlcnlially (nnlaminaleel wilh 
radiflnudidc!\ arc di"il"nM:'d "f al TA·S", in accurtf"nce 

,·5 

wilh required di~pc'!\ftl pral·!iccli. Nonradiou'livc 
a!\tIC!'Olm i~ dj\pnKd of "ff·\ile in a c.'erlifi-:d landfill, 
Eir.hl di!\pmal ,·erlificalinn~. inl'luding Ihe annual 
n",ifiealinn (or a5hc~lm di~pmal during ~mall jut-!'>, 
were ~ubmilltd In New Me"icn Environmenlal 
1mprOyemeni Divi~:on (NMEID) during 199G. Also 
sutJmincd Were nint' nolincaiion~ of a:r.hcMns removal. 
including Ihe .mnual nolificalinn f"r 5mall renov.,li"n 
jUb5. In I~), O,2e; "f Ihe .. 5hc!'o1~ removed from ripe 
and ol~er fal'ilily l"Jfnpunenl~ inv"lve~ small 
renovation jobs Ihal required nn job-spccilie 
nolificalinn 10 the Siale; Ihe Je!>1 required j"b.spccific 
nolifrcaliun, 

.... W.tu, Soil, .nd S~dlmenl 1\tonIIUlin" 

Surface' "'alers and groundwaltrs arc munilured 10 
dcrcCl mccnlilll di~f1C'Bion of rlldjnnuclides and 
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Tahle I·J. Cumparlsoa of 1989 and 1990 Keleases uf 
Hadlonudldes from IAbor ... o,., OperaUons· 

h .• u.l lUll udide 

)H 
:Up 
-I 'At 
Uranium 
Plutonium 
Oa5l'ous mixed aclivalion produt.:Ls 
Mix(J lassion prod&ICls 
Parlkulale/vapor Iclivilion produrlJ 
SI'dJl;lIinn Producls 

Ruunded Tolal 

Uquld t;muents 

Radionucllde 

3" 
82.85,80·~r 

1J7c. .. 
D4U 

238..2J9.Z40ru 
Z .. IAm 
Olber 

Rounded TOial 

Adlvlty Kele.Hd Rallo 
tJnlas 1989 1990 1990:1989 

Ci 14440 6400 0.6 
pCi 18 9 O.S 
Ci 222 160 0.7 

tACi 194 240 0.6 
pCi 45 26 0.6 
Ci 156000 123400 0.8 
tlCi 435000 1085 cO. I 
CI 0.1 0.08 0.7 
Ci 2 

Ci 170000 131000 0.8 

Actlwltl Releued (mel) Rallo 
1989 1990 1990:1989 

41000 12000 0.3 
119.1 2S3 2.1 
39 21 O.S 

O.S 0.01 0.03 
2.6 0.8 0.3 
4.1 2.7 0.7 

828.6 574.6 0.7 

42000 13000 0.3 

lIDellliled dala arc prr5C"'rd in Table 0·2 lor airborne emis-~ions. and Tahle VI-I ror liquid ernuenLs. 

bazardou.~ chemical~ rmm Lahoralory operations. Only 
the surrace wateR Ind !.hal1aw groundwaleB in on-sile 
liquid ernuenl release areas conlained radioadivily in 
concenlralions lhal were above nalural lerreslrial and 
worldwide ralioulleveJs. These WllclS ar'! not a 5Ourc:e 
of induslrial, agricullural, or municipal waler supplies. 
The qualily of water rrom regional. perimeter, and on· 

. sire areas Ihal have received no direct disc:harge showed 
no significanl drecls rrom Laboralory rereases. 
Samples rrom lesl wells and waler Jupply wells 

"------- l·h 

conlirtued 10 sI,ow no radioaclive or chemical 
comaminalion in Ihc deep aquifer Ihat occurs 180 10 

3M m (600 10 1 200 rl) benealh lhe Pajarilo Plaleau. 
Uquid emuenlS containing low level5 or 

radioadivily are roulindy reklsed rrom one wasle 
Ircalmenl planl ,and one sanitary sewage lagoon syslem. 
The dominlnl changc from 1989 was a decrcase in 
lrilium discharges (Table 1-1). The LAMPF lagooRS 
were nwdified during 1989, relluhing in no diKharge in 
1900. 
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McasuremCnll' of radiOiu:livily in samples or soils 
and sc:dim&:nls pruvide dal" on less diret'l palhwilYs of 
e!tJK'sur~. Thc~ meilsuremehl5 arc useful fur 
umJcrslanding hydrulogical uansport of radioaclivily in 

illiemlilleni Mream channdli ncar low-level rildioilC1ive 

wallie managemenl areas. On-sile areu wilhin Puehlo, 

Los Alamos, and MUriandad Canyons all had 

com:cnlraliuns uf radiuilt"livily in sedimenls al levels 
higher Ihan Ihose allrihurahle 10 nalural lerreslrial 
sourl'CS 'If wlJrldwide f:dloul. Cesium, plulonium. and 

!!.lronlium in Mortandad Canyon resull from ernurnb 

fmm a li~uid waMe Irealmenl planl. No runoff or 
50Cdimeni Iran!'ipurt has occurred beyond Ihe l...1horalory 
boundary in Murl:mdad Canyon since ernuenl release 

inlo Ihe canyon !!traflt'd. Hown-er, some radioaclivilY in 

scdimenls in Puehlo Canyon (from pre-19M ernuenls) 

and los Alamus Canynn (from posl-1952 Irealed 

dnUcnb) has bn'n transported 10 Ihe Rio Grande. 
Theorelical eSlimales. confirmed by menuremenls. 
!>how Ihal (he incremcn(al effecl on Rio Grande 

scdimen(s is a very small percen(age "f (he hack ground 

concenlralions allrihulablc 10 worldwi~ fall(lul in soils 
and sedimen(s. 

Surface runoff has Iran.'l'Orted some low-lc:vel 
cunlamination from Ihe ac(ive wasle dispoSilI area anef 
S4!veral of (he inaclive areas in(o controlled-access 
canyon!>. Analyscs fur ulJacling 10llic mclal~ rrom 

surface sedimenls indicale Ihal no consliluelllS in 

exce!\.., of EPA crileria for delerminlng hazardous wasle 

arc preM:nl in Ihe~ canyons. 

t'. FCNldsturrs l\IonilorinR 

Mml fruil. vegelahle, fish. bee, and honey sampln 

from region"l and perimeler locations ~howed no 

radioaclivilY dislingui~hable rrom Ihal al1rihulahle 10 

na(ural 5(Jurccs or worldwide fAlloul. ~)mt: produce, 

hee. and honey samples from on'sile localion~ bad 

cleuled Irilium concenlJalinn~ al levels <1% of OOE's 
guidc~ fur Irilium in wakr (Ihere arc no concenlralion 

guide). for produt·e). Nil analysi!' or fiBI quaner CY 91 

dala is availahle. 

(;. t:."lrnnmrnlal Compliance Actlvltla 

I. Kaourn Conw"ation .ad Hrcovft)' Ad. 

This ac( rcgulale5 hit7,ardou~ wUles, rrom Inte:nlion 10 

uJ(imale di~posal. The EPA has given ran ~urhorily for 

J.7 

adminiil':ring Ihe Resource ClIn!licrvillinn ilnd Rccovery 

Acl (RCRA) wilh Ihe cxceprilln IIf rhe HaJardnu5 ltnd 
Sulid Wasle Amcndmenls (HSWA) nf 19K4 In Ihe 
NMEID. In I'I'KJ and Ihe firsl quarll'r of 1991. Ihe 

lahoralory had numerous inleraclion!!. wilh NMEID 
and prepared Ihe n('cessary du("umenlalion l(l comply 

wilh RCRA rcquirl'nu~nls. NMElD had lhe Icad in nne 

eomplianl'e insJXclion during 1990 ami iuued one 
Nolice of Violalion (Nay). "The HSWA Mn~Jule nf Ihe 
RCRA ~nnil was wrillen hy EPA and is.,ued un March 

H, 1990. Th~ lIthorallJry appealed Ihe permil hc:cilUiC 

of il5 belief Ihal neil her EI'A nor NMEID has aurhorily 
lu monilor radionuclidcs. Nn deci!linn on Ihc appeal 

has been rendered; Ihe permil is euncnlly in crfecl. 

The Siale received aUlhorizalion from EPA for 

regulaling mixed wa).le on July 25. I99fJ. A Part A 

applicalion was suhmilled 10 Ihe NMEID hy January 

::!S. 1991. lnleraclionl'O relating lu RCRA i!\..,ues for CY 
90 and Ihe firsl quarter of CY 91 arc presenled in Tithle 

1·4. 

•• ReRA (:ompli.nn Inspection. In March 
1990, rhe EPA and NMEID conducled II joinl 

hll1,arduus waslc: compliAnce inspeclion. Nine 

vi(llalions were nOled and an NOV was iuued 
hy Ihe NM EID in June 1990. Eight of Ihe 
violalions were admini~Ualive; one involved 

charac(enl.a(inn of an aClive wa.~le unil. Wilhin 

lhe 9O-day perin~J allowed for correclive aClions. 

lhe unil waS fully characlerized and cleaned oUI. 

The NMEID Wa!\ Ihe lcad agent'y for Ihe RCRA 

portion of Ihis in!>peclion; the EPA was 

responsible r", Ihe evaluarion of Ihe land 

Di5posal Reslriclion requiremenls (HSWA 

provision). No compliance inspeclion!o were 

conilu::led in Ihe fiBI quarter of CY 91. 

b. llndrfRrnund StoraRr T.nlu. The majorilY or 

underground slorage Iilnks (UST~) al the 

lAboralory was ins(alled in Ihe 1940s. Six 

USTs in need nf upgrotdes were removed from 

Ihe ground during 199CJ. Four 30ooo-gallon 
die5C1 lanb (TA-I~·S43. 544, 545, and 546) 

were: removed from Ihe yard allhe TA-16 steam 

pblllf. TheK lank., were replaced with one 

150000-pllon .bove: groulHl lank. A 40UO
pUon gasoline link (TA-I6-197) was removed 

and replaced wilh a ~Iale·nf-Ihe·an J() nuo-
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T.blt ..... RetouRt CORNn.lIon .ad Recon., Ad laltradlon •• monllht 
l..abonlory, Ihe (I.S. I:nwlronmenla. ProCKUon Apaq. and New Mexl~o· • 

• :nvlroDlIHnbll o..partmcnt-Ia 1990 aact .lnl Quarter or 1991 

January 24, 19Q() 

January 26, 1990 

February 12, 1990 

March S, 1990 

March 8, 1990 

March 16. 1990 

May 4,1990 

June 18, 1990 

July 5,1990 

July 20. 1990 

July 31.1990 

Augu.\124, 1990 

September 18, 1990 

Seplemhcr 19, 1990 

Seplember 26, 1990 

October 2,1990 

Oclober 3, 1990 

LANL is visitc:d by EPA and NMEID rorajoint inspection orthe UST Program. 

The Laharalory submilled the 1989 Federal Hazardous Wasle AClivilies rep' .n lO DOF. 
EPAlNMEJD. 

LANL receives approved closure plan rorTA·16 Surrace ImpounJm"nl rrom NMEID. 

The: NMEIDIEPA conducted Ihe annual RCRA compliance inspection of ~~L "n 
March S • 9, 1990. Scvc:ral minor violalions were nOled in Ihe closeoUI. 

The EPA issues Ihe HSWA ponion orlhc hanrdous wlsle permil. 8ccomt" , mochak 
VIII or Ihe .,crmil. Erreclive dale· April 23. I qqo. Portions appealed (Rad monitorinl). 

The Laboralory submilled Ihe 1989 HII1.ardous Wasle and Wasle Minimil.alion Repor 10 
DOE 10 send 10 NMEID/EPA. 

The Laboralory received a noIice or findings ror January's UST inspection. Two minor 
violalions were nOled. 

The Laboralory received a Nolice or Viola lion (NOV) (or Ihe findinp or March S. 1990 
NMEID/EPA annual ReRA compliance inspeclion. 

!.ANi.. DOE submill990-1991 invoice/replration and payment ror USTs. 

!.ANi.. DOE submil a wrillen response to Ihe June 18. 1990 RCRA NOV. 

NMEID acknowJc:dses receipl or lhe response to Ihe RCRA NOV and recosni1.C1 lhal aU 
ciled violalions have been addrewd. The NOV action will be ronnally closed when 
inrormalion on the ckKure or a mixed WUIe lank is suhmilled 10 the Stale. 

LANL. DOE 5ufmlil wrilltn nolificalion 10 NMEID reprdinSlhrc:c USTtlh.1 railed 
ligblnes,\ leSls. 

LANL submils final Closure Repon ror the T A·16 Surrace Impoundmenl 10 NMEID. A 
copy was 0.150 senllo EPA Relion VI. 

Met wilh NMEID 10 discuu classified wasle, mixed wa.\le Pan A, pennil modificalion 
requcsl. a,d ER Program approach 10 closure or RCRo\ unils. 

Apin mel wilh Siale on ptnnil modificalion requm. 

LANL. DOE submil inronnalion ofT ~S311nk dard in lhe June 18 RCRA NOV. 

!.ANI.. DOE submil wrinm nolifJcation 10 NMEID reprdin,lWo USTs lhal r.Utd 
liglliness ICSIJ. 

I·K 



Ocillber 10. 1Q9() 

'klubcr 16. 1 QCMJ 

NuyemtM:r 2. 1990 

Soyembt, 1:--. j!lQO 

Drc~mbcr 12. II. >, > 

DI'~cmhct loS. 19')() 

DcC'embc=r 10. 19CKJ 

December 29. 1990 

January S, J991 

Janu"ry 11, 19'11 

January 16. JIIQI 

Jan .... ry 18, 1991 

Janullry 25. 1991 
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Table .... (ConI) 

UNI... DOE nil NMEID la sali~fy a 24 hr. nalificalion requiremenl. The nulilicalion 
wa~ Cor I release from UST al TA-SS. 

!.ANI... DOE submil wrilltn notincalion 10 NMEID or a UST being ruplured .. 1 TA·SS hy 
a back'uJe. 

DOE lubmilS ClLa 1 modlncallon 10 Ihe RCRA Pennil 10 clariry infarmllion regardinl 
radioadlve w~lr. 

UNL sends wrillen nOIUkalion 10 NMEID UST Burellu rC'gardinglhe removal and 
rcpJaC'emenl of lank OIl TA·16 Sc:rvit'e Sialion. 

LANL Knds wrillen sI.IU5 repon CO NMEID UST Bureau regardinl UST removal al 
T A-55. Thi!l. was the final repon required by Pin XII or Ihe NM UST regulalions. 

1..'" 'll Knels wriUtn na.incallon EO NMEID usr Burelu nolifying'hem Ihallhe 
Llbc)ralory pl"ns on removing KlIer.1 UST. durin. FY91. Thi~ noliflcalion musl br. 
len j"rJ JO da)'S prior Ie, comlruclion. 

~MEID 1~1oUC'IIC'''rr ~, .. Iing .he Auachmcnl J repon, Jubmilled 10 IMm can be lr.lhc 
fann ir 5unllllUY r('ponl H aU the re('Ords .re lvailahk ror lheir rC'Yiew. 

NMEID i!o.~ur!' NOV "'''Iin~ Ih.41 !lummary rcrnns have nol been ~ult"'iUed on limc: 

OOEILANl hilVC mrrlinB wilh NMEID uptaining a misundcnlanding on die submiuaJ 
uf Ihe r('ponl. (i,e .• L.ANl .. "'~ilingl~ 'tiler rrom Ihe NMEID • iJ,.~utd Oft IllJ~) 

DOE ;\.,ue!! Irller drarrtd by HSE·H brin,;ng inlo que5liDn rroposcd solid wlSle 
m"n"lemcnl regul .. liunl. AI i~,uc were propnsah 1(1 rolcnli,lIy rnlric1low kYtl 
radiuilrlive WUlu. ('Onnicl willi the: ER prugrilm ... nd unr .. i, reSlriclion) OR gcwemmmi 
faC'ililics letkin, Ylirianas 'rom lilt kgulaljutl!'. 

NMEID L\.,UC.s lellt' wilbdrawing Ihe 11114~ NOV ilgrc(in~ there was some 
jUltification fnr misundc:BlandjnJ. Howenr, the Rquircd repon, arc 10 be wbmillcd by 
lhe deadline in lhe' NOV lelltr. 

DOElLANL (USE. I J .nd "SE·") and NMED mct': (0 dikUU proposed a",",OK" lu 
SWMU. including RCIlA. closures. 

lJ\Nl sul!mil~ the required reports (Ii". J quark,.) lind II fourch D pcr Pcm,il 
Arrllchmtnl I. 

DOE. UNf.. lind NMEID mc:ello diK'1W COnCffn!! wilb the dr .. " I'haJll!r, lit IlIr lMlIid 
wall'e rCp11l1Iion.', 

LANlJDOE )ubmil Pan A applicalion Cor conlinued "P"rill;nn of mixed wa!lle unil\ 10 
NMEID wilhln required 6 monlh" n(EPA dclcplion o( miJ!cd "'.,!oll: .. ,,'busily In 
NMEID. 
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February 5. 1991 D~d wilh NMEDIUST Prognm about obtaining ropit'~ of the New Muko UST 
R~gularionl, LANL was rold Ihallhey had run uur ur cupin or the regular ions. 
Addilional copin haVe hfen ordered rrom Ihe prinlcr and LANl will rCl'dvc c"pic!6 of 
the regulations In due COUBt. 

February 20.1991 NMED conracled by phone. 'The Siale has now adopled Ihe lalesl RCRA Sublille C 
regulltions. The regulalion.. should Iltrom~ drecliYe in Ihe Siale around Mafl'h 3, 1'191. 
NMED noted,lhal due ID the currenl Siale Sialurory requircmenls r4" Hala,,'uus Wasle 
Pennir modificarions, a crus I Pennil modificllion mUir be public DOriced by NMED 
eVen lhough the recknl regulalion~ do nol rcquirt a public nolicC'. 

Mar("h 12, 1991 Boyd Hamihon or NMED ("onladed by phon~. The newly adopted Siale regulalions will 
come inlo dret'l on March 13. 1991. He promlKd 10 scnd oul a copy or Ihe regula lions 
ASAP. 

aNew Mexico Envimnmenlallmprovemrnl DiYislon (NMEID) bn-ame the New Muico Enviror.menlal lkpanmenl 
(NMED) in March 1991. 

pilon. double·walled link wllh In aUlomaled 
luk delcction ~yslem and ~iII and overflow 
proteclion. The linal lank remo\'ed was a 5S0 
gallon diC'~llank loc .. led al TA·SS (TA-SS.IS). 

Thi' lank has nor yel hc:en repla('cd, It will be 
rC'J'hlccd with a vaulled lank during 1991. 
l..1boralOry rolic)' i, 10 KmoYe underground 
.aonsc lanks when UKr groups dclennine Iha' 
Ihe lanks arc no lunser nee""d and H runding 
permits. Nit 'JSTs were removed or rtp!KcAJ 

durinllhc fiBI quaner "r cy 91. 

c_ Hundr·d-)'~.r t1ooclp ... ln Slud)'. Under 
elisling tlSWA permil recluiremenb. lhe EPA 
wipulalcs Ihill rcgultlcd rKililiu mu .... .scliRule 
:til IOU-year nnodplain elevalions wilbin Iheir 
bounda,ie~. AI Los Alar.)(l'\ Ih.:sc nuudplains 
arr localed wilhin unpged wale~hc'd:!' Ihat drain 

arrrolimotit'ly 43 ' Juare miln "" Ihe Pajarilo 
Plif~l:au. TheM' iu,,,dplain, were IJYppcd u~in8 a 

comhined 1I:lyhic inrurmalion Jo)alem and 
rompUltr modelins (G1S.HEq approaL"h. 

Thc:sr maJK arC' mainlained on fik .". lite 
F.:ililin Engineerins Plannina Qroup (E"G-2) 
and wlitry .he RCRAlHSWA prnnil amelilion 
requiring Iluu&'plain dc:finicion. 

I-III 

2. C~.n W.ln Ad. Regulations under Ihe Clun 
Waler Arl (CW A) Kt waler qualily Jlandard5 and 
emuml limilation5. The IWo primary prngams al lhe 
Laborarory cslaIJU,hed 10 comply wilh Ihe Clean Waler 

Acl are the NPDES proglam and the Spill Prewenlioa 
ConlrDI and Counlermeasure (SPCC) pr(lSlam. 

The CWA, under the Nalional Pollulanl Discharse 
Elimlnalinn SYllem ,"NPDES). rcquir" permils ror 
nonndioacliwe c:an.'li'u~;n's al all painl-lKJurl"C 
d~har8e~ A single NPDES f1C'mlil lor the Labonlory 
aurhoriln ernuenl dbdl • .,StS rrom 128 induslrial 
oulrilis Ind nine sanilary KWaSt trealment oUlrails. 
The ~rmj; upires in March 1991. The Laboratory 
submilled II rurrlicarion in Scph.mhc:r 1990. The 
ex"'ling rcnnil has ben ulended unlil review lind 
approval or the new permil 10 complete. probably in 
October 1991. Tbt Laboralory wu in compliance wilh 
lhe NPDES pennil in 96.8% or Ihe analyses done on 
~mples a. ~nicary wa~le dfkhar8e~ Ind 97.8~ al Ihe 
induJlrilJ w .... e diK'''ar8C'~ in CY 90. In Ihe fiM 
quarter or CV 'II. NPDES induslrMI WISIe diKhar8u 
exhibited dahl \'ioll'li"n~ oul or 4H 1 ympks analyzed. 
Nnncomplianl diSC'harge~ .arc hc:in" :.ddre~d under an 
EPAIDOE feder,,1 Facilily (',nnplia"" Asrecmenl. 
For example-. the Sanilary WaSlcwltler SJ~rns 

C,",l'tOiidalicm prnjec."t will climin:.le NPOES violations 
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hy ('un5lruclion or :\ new, CChlralized IOIhillU), 

wiI!>leWillcr Ircalmenl planl .II TA-46. la addilion. 
NPDES correclive aClivilies arc lisled ia DOE's 
"Environmenlal Resloralion and Wnlt M.n'lcmenl 

Fiv(·Ycar Ptan" (DOE 19K9). 
Ana/her NPDES pennil aulhorucs liquid dnuenl 

"iKharge rrum Ihe Fenlon Hill Geolhermal Projecr. 
The prrmil is for a !'inglc oUlfall and was luued I" 

regulale the diKharge or mincra'·IMlen waler Irllm lhe 
re~)de luop of rh", j(urhenna' wells. No di!K'lurl(f."!' 

occurred from Ihi5 oUlfall in 1'190 or the firsl quane, IIf 
19f11. 

The Lithor"lnry has an SPCC Plan, as required hy 
lhe CWA implcrMnled by 4(J CfR 112. The plan is 
implemenled hy rrnviding wmndilry ronlainmrnl for 
Iilrge Iilnb ilnd ulhl"t oonl"ineB I" control a«MknlaJ oil 
~iII!i ilnd p:-evenl Ihem rmm cnlerinl a walerCtMlrK. 
The rliln ill~J rmvilk!i fnr 'pill conlrol ilnd cleanup 
Iraining. Apprnlimalely 32 maJI1I mftlainmrnl 
"ruclurC:J arc: presenllY in usc allhe Uboralory (or Ipilt 
('onlrul. During 1990, "'un5Iruclion was c:'umplrkd on 
ruur conillinmenr ~lrucrurC'5. Eighl chemica' 5lora,e 

locke" werC' JKl" .. hltK'd l'Iy HSE·H for usc al various 
sile!i. The spec Pliln aL~) ~""es :u a Bn. 
Managcmenl Pr." .. li('c und~r 40 CFR 125 for conlrol o( 
maleriah olher Ihan tlil. 

J. N.'loul t:nwlronmna .. 1 PoIlq Act. In 
;rcrordan« wilh rhe: Nflliona' Environmrnl,,1 Polk)' ACI 
(NEPA) or I rlf"'. federal agencies muSI roMickr :he 
polenlial c:nvironmnlal implK'I" IIf rrnposcd Ktivilia 
during Ihe planning SLISC so thai dcc"inM renecl 
environmenllli values M well as COIl and m~,i"n. 
Propmc:d iIIC1ivilin .II IhC' I..1h:rllllJry 'Ut' reviewed by 
HSE·H slall 10 idenlity Ihmc: Ihal could advC'BCI)' 

impKI Ihe hum .. n cnvironfMnl. indudin, 
environmenLlII), Kn.,ilivt' ilreil~ in need of IpCrial 

prult'clion. SU&:h as archac:olosinl '~lOUr""es. 

nuodplilin~, wellilnds find 1~ habilal or Ihrellened or 
endangered species. SI .. rf prOYicks OOE -ilb 

intonn ... i"n un poIenliill environmenlal impild, of 
proposed lIclivilies, including Ihr rClutts of IUlYcy, of 

environmenlall), ICMiliYr areu. No lClion can II' 
be)'ond lhe: planning lI"ge. nor can reasnnahJc 
allemalive~ be preclllCkd, unlil DOE approvu Ihc 
NEPA documenlalion for .hal aCllon. 

Thr b"5ic, brief intonnalion dncumrnl uscd for 
NEPA compliilncc: in rfl~1 yeaB was an AClinn 

1·11 

llncriplion McmnrlluJum (ADM)~ htginnin8 in April 
lfi90. OIl difle'enl Iunnal ("Onlainina simil.., inrOrlOllllnn. 
called a OOE Environmenl;.1 Check!i!>1 (DEC) w •• 

ft'quirC'd. Using informalion in Ihl" ADM or nEe. DOE 
aJ'f'fll'Yes a propusc:d IK"li\'jlY as hitvlng clearly 
in~i8llilk .. nr "'nvimnml"ftlIt' imriu.-15 (calC',gorically 
exclude,",) or requires I~,al an Environmenlal 

Aucs.'menl (E,\) be Pfepillc:d 10 euhlillC: in puler 
dclaif whelher signincanl ad\'ersc environmenlal 

imracls could (Il'cur. Followin~ an EA. DOE ri.hrr 

j~ .. urs II Finding of No SignifiC'ilOI ImrilC1 (FONSI) or. 
it Ih~ analysis indicales putenliall), "ignilil'llnl impa("l. 
"etn occur, preparcs an Envjrnnmenlal Impad 

Slllemenl. 
In IWO. OM' ADM. 111 DEC" lind live EA., were 

IUhmiued. Ba~d on Ihr DEC, • .aM acliviliC's were' 

arproyrd .. , calegorical exdusiom, IJ wrre 10 he 
runlter eumined in EAJ. and no &kcisi.,n has bttD 

mllM ")' Ihe end nt 1990 on the remaining 20 OfCs 
Ind OM ADM. ikcisionl arc allCl pcn"in, on ,IN: fivc 

EAt. 
DuriJl,'hc firM quanrr oJ CY foil. U nt'W DEC. Oft 

propnKd projecls were luhmilkd III DOE. No 
ckd,ions on any or Ihese DECs wc:rr recrlved during 
.he finl quaner. Durin, 1M fiul qUarr"r. 1 t DECs 
Abmilled 10 OOE durin! CV9I, Wert' approved as 
calegnrical ucluJiCl"J. one wal arrrnved al a memo
Io-file, and decisiun.' arc sliU ~ndinl on Iht r~mainin8 

dah', 
Abu during .he: finl quaner "r CV 91. five £As 

were submillC'd Co DOE. Ikcisiom on Ihne EAs had 
nol been ~"ived t.)' lhe end uf Ihe qu.n"r. Of 11K' five 
EAs lu1tmilltcl during I9QfJ. a FONSI w., lipd for 

lhe Weapons Engincerins Trilium hcilil". The 
rcmiliniA, EA., ilrt' ~i1I in lhe: rrvjrw :tnd rev;"ion 

prncns. 

4. "~~nl no. Air Ad .nd New Melka Air 
Qu.III, Conlrel AcL Nunradioac1ivc: replaliuM 
uJUkr Ihnc: 1m wi amblrM air qual ii' ~Ian&brd.. ... 
requi:~ Ifle permillinl or new MlUrcn. and K'I 
acceplabtc cmiuion limils. Tk air qUftWy and 

IRdeoroJoa,ic.l1 proJVi1lm II lhe: LAhuralory indudn 
munilorinl 10 eMure IfNll ambienl air qualil), Mandards 

arc ro.d. rn>icwinl aU new and modified sourCes 10 
dc1mniM whetJlc, lir pennil' or COftJlrudion approvals 

Irc rrquirrd, Ind prlJYidiag I;r modelin! lurro" to, 
~rmil applkali(Jn~ and IIlher programs. Durin! 1990, 
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ilil of Ih~ La",,'.t"ry·~ l·li~lin. op:rillinn~ Icmaim:d in 

«:nmplilll1l·"· wilh all 'tdtrlll lind 'I"Ie &.r quality 
r('(Cubliun!'> rur nonrlldio.tK.-l'vc tm'uiun.: 

• Mu.lilurinl reyeall'd no violali ... ns or ambicnl air 
quaUly 51I1ndard~. 

• All c.'un!olrucl;on rrojtCl5 al the' taboralory Wl'rt 
r.:vic·-/cd and air ('mjuiunA wtre cJlinllllC'd 10 

delennine whclhrf ajr pc:'nnil5 or mMlruclion 

applovill§ wtrt required. 

• Air qUlllily implcls we-re- madclC'd for EA~. 

Safely AnalYlis Rcppns. lIir qUIUIY pc'nnil .. ",.,Ii
c:alinns, and unplanned rdcUCI. 

No .! It:. on nr'l 'luanC', CY CIt sampling is 
1I\'Jilidlic. 

Ame:ndmenl5 In 'he: Clean Air A(', ...... td in 

Novcmber uf 1990 mlly fC'quire addilinnal air mnnjlnr

ing pmgnm. .. 10 be e51i1bli~hed al 1M Laboralory. The 

taborl1lory will Ir:Kk ntW f('JUlalioa .rlllcn 10 

implC'men( 'he IICI, dtlc-rmine 1 ..... lr d'ft(1S on 

l...1boralory (~ralionll. and implemnl ptnBDn1S IS 

needed. 

T.l: EPA fcplI1IU fadio-.(1iyC' air C'miuions 'ram 
DOE fadlilics undC'r Ihe Clean Air A," For 1990 rile 
Laboralmy rtnlained in cnmplilfICl' wilh the EPA sian

dard Ihal limils Ihe dfC'(1iYC' dnw C'quivalC'nr 10 II 

member or lhe public rrom airborne ,adinacliYC' l'mi.,· 

siuns In Iru than lO mrtmlyur. lIoweYC'r. lhe 

Llburalory cannni ),Cl «monslnlt' compliana:wilh aU 
flf EPA's raclioaclivC' C'mis.,ion monitoring requilC'

mrnl~. Di!K'u~~ion .. belweC'n LANt. DOE, Ind EPA to 

Mlrnlify Ireu n( nnnrnmpliana and to dcvdnp a 

pm(Uam In bring Iftc t'miuion ntnniloriag inlo 

compliancC' wilh IhC' lelulalions will Jar iniliakd in 
CYQI 

5. Sa,. Urinkln. W.ln' Act. Muniripal and 

ind,"'ri.1 wllC'r llUppl), rur lhe- Labnfll10ry and 

communilY is rrom 16 deep we1l~ "wned b,. DOE_ The 

well, '''nF in deplh rrum 265 to CJ"2 m (H69 10 1090 
fl) and nne lallcry (('"Ucelio. ,,.Mcm rcd by sr,inp). 

In I fIC,If, and Ille IiBi Cju:ute. or 1991, the ('heminl 

quali.y of Iftc wal(,1 mel reder-II and silk primal)' and 

SC4.· ... KJary drinking- waler .... rMlard.t (HMEIB I'IM. 
EP,\ 19I&CJ,. 

1,12 

6. .·N.,.I InK'l:tlddr, .'unMlddl'. .nd 
Rod~allckJ. Ad. Thi~ .... ', u'gul,IIn Ihr lIIanUrac.1uring 
or prslicicks. wilh .t'qui.rml'nls nn regislralion. 

labeling. ,,'''-14'ng. ("nrnrn'mrnl, rrcnrd krl'ping. 

di~lribulion, wurk('r rrull'l·lilln. crrlifi&:alinn, 
"""Jl'Criml'nllll uSC', and ICllc:rann:~ in fumb and feeds. 

An annu.1 in~pcl..'lj"ll ",,,,du::lrd In 1990 b)' the U.S. 

OtpanmC'nl of Ag.irul1urr found no Ikficirnric\ in Ibe' 
Labor.rury's ~sticiLlc 3pplicalion rroFtram ur ,,-r.rlified 

applinlinn rqui,,,n,,nl, Nn insp!:eliu ...... rft pcdurmed 

in 11K IiBI quanrr uf CY ~ I. 

7 e N .. lloa" 1Ii~lur1e Prne".IJon .\fl. A~ 

rcquired by Sn', If'" o( Ihr Nalinnirf Histuric 

PruC'I'Vluion Acl nf I 'HtIt. which \oII"S in1pl.:ml'nhed by 
:lh CFR HI In. ~Prol('c. .. ion Ifl Hi~lork Prnpe n its," 

l...1bnralc,ry Kli ... ilin a,C' ('vahlaltd in c:nn~ullalitln wilh 

Ihe: Siale: Hi".,ric Prr!\.c.'I'Valio 1 Office. (SIIPO) fOf 

pc}~'ible drC'rt, In cullural ur hi..roric reSDUrCl'll. 

Durins J990. Lltt«,,:tlnry an'hxolt-si.-.ts n'a'~lIlcd 15! 
umkrlaking.' (an u ..... "a.ing is lin ll1ivilY thaI has lhe 
poIe-nllal 10 affed _ C'UlluralJhislotl(" fr.A'lUKC'). 

4..'UbdUCkd )7 neld survtys, rr.conkd 18 al1:_o •• 

lilcl, and IUbmillC'd rour 5uIVey rcporiS for SHPO 
rrvirw. As a R5UII or Labnrafory adivilin. .C'ne 

impacb In two awhllC'olngkilJ silts wC're miliplcd 

.tlfnI<P .ile C'JIl'av /Ilion. 

Fnn,.-eitth. ac.1iYilif .. :lind 20S uC'anfion pmnils 

wC'rr .eviC.C'd during Jan.ury-M.n:b 1991~ none 
rtquir"d rC'poll'll lU Ihe Slaic HiWA'ric PrcJC'ntalioa 
Office. EIClniinn of oft(' sill', hring cnnduelrd uncfe, 

llin IIppflwC'd mifiprion plan. rnuh("d in K'vrral 

InlerC'llling nrM. inrJuding .. ,nions or a human tlUri.1 

and a "iva. l"JK huriaJ WM Rm." .. cd ru, '''~nKli\l(' 

e umin.alion b,. UniYC'f"il), of New Muk" UPCfl~ aller 

cnnlluJlliinn wilb Ille leal Indian Trihc .nd will bt 
rt'buri('d on li1e. 

... .:a.t ..... ncIIT1a ..... I .. nnlfProkct.. Sped" 
and .,1andpl.lmIW.t1an"- ....... edlall. ThC' OOE and 

LaboralOr)' mUll comply willi 11K' EndangeRd Spcoeica 

Act of 1973, as amended, .nd wilh EJlCauivC' Orden. 
119118, -f1oo&Ipla;1I Manap_nl: and 11990. 
-PrGlcdian of WI.I ...... • CompfiaDt:c ulMkr HEPA 

rcqulrcs review of projccu for pulC'nlial environmental 

implC1 nit crilinl baMI .... flnndplaira.-.. and w('llands. 
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Llh\lfitlnry ill'lh'ilil'~ .IU'il1t' IlI'Hlln nllll,dy wilh Iht"!k' 
rcquircm.:nl!. \0\" h: In Ihrl."l." ,,';dcgurics: (1) Ihirlccn 
cndangcrC'd !'pn:in .urvc),!'1 Were complC'lC'd; (2) .,j,,1 

.... cn~ur.c~ w&:n.' l"lJftlinuuJ ilnd srn!'ilivr hilhi'lIl~ wrrr 
Ulunilnrcd In rruvidt" bll!W: lint' mnnilnring of ~ n~iliv(' 
m pulcnliltll), 5C'n!'lilivt ~Jk'c:ic.; and (J) all wCI'ltnd~ 

grt'aler Ihan une :u.'rC' .. tdlhin Ihe Latlt,rillory buundaricl 
\Nt'r .... maPf"("d, 

Furl )'.c:ighl if4'Ihd'it" "'cre rt'vjrwt'd during 
bnu,uy-Mar"'h 'WI fur pm .... ihlc iml'ju:l!f. tm Ihrl'lIlt'nt'd 

ilnd cnd.mgcrcd !-pede). Nunc rl''Iuirt'd ~UJ\lt'y5 bt-ynnd 
a hrid ridd n'l'llnn;lh.l>am:e. PI;tn. wcre dc\"&.·lnpcd rur 
firld wurk In ht-gin in Al'riltt.1ily induding ~urnys ur 
!til .... 'M prllfMtMd prnjel'h. ;HJdilitln~1 ,'h;nac1tri/alion 
nf wl·';,md:\. and ,:onlinucd IIlltnilnrin,!! ul ttlC' implt\'1!. 

ur Ibc c,·nl.lnu:tit'n .,r Ihl' Sitllilary Wa,h:w,.lrr SYlolCrmo 
Clln .. uliJ;llilln nn Sandi I CilO)'Hn ;mll Cou);td .. dd 8uey. 

9. ('umprehen\j'e .:n,I""'lIM'ftlal ke~poMC', 

(·tlmpcA~'I"n. and Uabll1l, Acl. Clnnup of IIIl,k 

.. nd h;uardnu!o ,,-unl<1minanl!o al clu!loC.J and l~fMluf,,:d 

hitl.ud.,u!lo "':t!l.It' "ilt'!> was manda~e:d hy Ih~ Comprt'
hCl\!>i"~ En\lirnnml"nl .. 1 Rt'!ll'«lRsc. Cnnl(K'n~lion. and 
Liitt1i1il~' Acl (CERetA). The Sup:,fund Amt'nUmcnl! 
am! Ruulhuri,a'M,n A..:I (SARA) I,r 19M ult'nllivcly 
amend,"d CERCLA. fnveMiplion!o and any requi,ed 

reme:di:tl aClinn, a' L'K AI.1lrQm will k ca"it'd uul 
undl'" RCk.r\ _ I'3n or OOE's Environmt'nlal 
Rc:~lur.1lI"'n Prupam. whie'" rc:quirn evalualion or all 
a~i\.\ :11 elk uhu' .. ln')' fo. I'«"'-\'''It' ... on!amina!inn (xc, 
IX.K). 

.. t:meraeM, PI.nnlnK and COMMUnll, Rillh'· 
IooKno. ACI. Tille U1 SC .... 313 ur SARA 

ut'mp'\ DOE r.wilirh r"'n! "puning 
't"Uir~mcnh. ilnwt'vrr. if i\ DOE fMdicy Ihal 
Ihi~ urmplinn nol Ix- uerc-iwd itnd ,har ,he 
l."""~I()'~ ,epnn il~ ,dr:nu, unck, 1M 
rC'main;n~ p,..vi~iun\ 01 Sec. 313. Even WilllOUl 
Ihe OOE cllt'mr1inn, ;ell fcsca,('h npt'falion.\ al 
tht' Latln~rory a,c ClIempl undcr nlhc, 
rrovi~ion\ nf Ihe: 't'~ulalion On'y rilul planf' 
and ~pcci-1rry chC'mi('ltl rruduC'!inn f;u;'ililif\ a. 

Ibe La"o'illury arr: nur ,,"",ckd '" Ihi' 
C'Xcmptiun and mu'\l rep)rI Ihd, ,duw~. A, ill 

'c,ulr, Ihe Plulnnium P" ..... c!I.'ing fllC'ilil)' il aile 
onl, operalinn lilt 'he Lahf,raln" Ihilll i~ ,O"c't'd 
tly Suo J I J, The on'y ,c,ul ... 1eel d.C'mic .. 1 fhal b 

I·IJ 

USt'd al tht: PlullllliufII Prtll'('\ .. ing F~t'iliIY in 
anmunl,. grealer "IOUJ Ihe S"~', 311 h:purun~ 
Ihfl:!lhuhls is nilrit- add. 

Tht labur:tIIlfY "uhmiUcd ,hl' rcquin'd Sn: . 
31l r<'purl In EPA in Jul~ of 111Of,. Thi\ rrpun 

.. 'uvt'H'd Ihe rclrll!tt''\ of nink add during llJt\lJ. 

Atltlul "7 SilO puumS!o ill lliuic .Ie:id wc", uscd 
fo, rlUhlOiulll rIC~'e!l:\jnt: wilh fdca~!o In Ihe: ilir 
of ;,ppru.inJaldy I IIno ill. Tht amuunl ur niUk 
arid rrln~d tn IhCittnl0!\rhcrc W3!\ f.· .. lculitlcd 
Plin, dala oblltim'd rrom It ,\Iudy Ihal measufcd 
IhC' air cmi~\iom. r,o." 'he r.u'ilily. ThC' 

I"mainlnl nilric Kid wu ei,her nlh~ ''TIrd in 
rht'mical ff;l 'inn .. "f v, ,IS "'umplcldy neulfitl· 
i/"I! in Ihc Wa!'lrw"t"r U(';II me nl npcraliun!lt. 
Onl, Iht' ai, lelcMol''' It'quirt'd ,"p,ninl in 1""'1. 
Dal" un ,eh-a\u (ur CY 'Ie. will I"If' r"pnned 
under x.:. JIJ ill July 1991. 

10. To,le SulKlancn (·onl"t. Ad. This ad 

't'8,daln lhe' manUfllt'IUI~, ''''lCt'~'in~. di\trihulion, WIe, 

w,rllgc. and lahclinat 01 311 .... u:mil' .. 1 wbt.lanccs. 
indudin. ptly"'hl,,,inall:d hirMn)'I~ (PCBI). ~ 
l;tbn,alnry h .. !I. EPA A\lIb,.ri/alii.n Co di!o, .. 1I!!oC of PCB
",nlaminalrd cquirnH ,II and ~.oi1 itl il~ low-level 

fadinM'1ivf wa~l(' IMMlfili (Art'a G;. If"we've" n14'IM 
PCB-cnnt.tininJl! or '&:url'; nj!\,t!~d mllllt'ri"a,. hav" t-ct'n 
!'IoCnl nrbilt' In i:J',\ ""(I,m"d di!,JlMaI fM'itilin. 

Err,,"l' ['on,imll'd (uy, "ttl ft\t.: rCl"la,cmtnl, ft'd .. ui
ficalitm, and dhp>o. ... ~1 or j'('R "'l\firmc:"1 .. , Ihe 
Lahn"'lnr),. DUf;n.s l'I"H, the rl'1'owin, I'CB Wit"'," 
w ... M'nl nrf'~llt' fnr d .. ~p'~: f'I~"" kg (137 ,~, I", 
liquid PCB nil I II1\) .ncl ..... )( J.4CN Nom .,il: I" 7S' lal 
(23701 Ib) n18l'4ft.lilt.':o .;d .I~hri'l.. ..\. 1~ ~J[ (7 JMJ Ib) 

conlaminaled wain. 45 1"'~ .It t'Jfl51J 'I-.J Irum 17 
If"n!'tft)rmf'",~ ..... 47'11)1 t.., (T • ti03 Ill, ("MIl SSg 
c-apaciln~. 1 ..... diflnn. 5 m9 "S It· 'nCI Ill) , : K"B-
conl"'T1'n"'''d~' ,.t.:brft. and ( !\IIip'""nl y.;{ n' dup!'\Cd 
ul ~I f J\ .U. A' ..... 0. ~ I"" ~ 1 PC'U Uil;J"(~t'n 
hcif'ljl rtlrofillc ... W;'''''I .. ,:. la!\l llliP '". ninc WC'h 
Jl:f.'u:\~flc6tn nu .. -Pf.ll"f"hl~ .t' 'be rhlllil[ :~,Iwn 

mort ~r{' f:lCptt'lC'd .... "'" i>' b"",h",' in the Ilbl 'Iu~:J~' 
0' 19'11. and lInolht, ~.I t'I)' It,,; fnrf ttf 1'J1iI1 F.lrvrn nl 
,he- 31 Iritfl"nnn~B ar~ heins feu .fIIt"I, wilhtlh ... ·'.ltI\~ 

nil and lhe ,nl Wi1h JlC'rchlnnJC'thyktw. ",' :1...Ji'~ It' 
ill.'pc'CliulI .. ' ." lhe LatltJfatory' ~ PCB «If\ ,I K" Wl"rt' 

"OI'fducltd by lite' EP/t. NMEID, "' DOE in IWI). 
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II. ('ompll.nc~ Alerumenb 

I. 'Cd~ral .. ·.("iIi.)' ('ompIJ.nn Aarwwmlrnl and 
Adminislntlfn Ord.r. Th(' EPA, Rl'ginn 6, jS~Ut'" it 

r('vise,", fukral Fad lily Complianu' Agrremenl 
(FFCA). Dot-Iccl Nu. V,·90-1140 rn OOEILAAO on 

July 12, I Q(K). Th(' rC\'i~d FFCA provide'd inlerim 
emUrnl \imil~ an,", c:nmplianrc M:hcdul~' for O\llfal1.\ 
1~5. 055. ()Q5, and lOS. Inltrim (,(Ruclle lim i.! and 
~'h4 .. duln or compliam'(' for Oulfall~ oSS lind lOS were 
ilddcd tn 1M ui .. ling fFCA. DOEI1..AAO did no1 !IIign 
Ihe FfCA unlil Janu.uy K, JQQI and Ihc:ref .. re Ihe FFCA 
\lid n\)1 hc('ome dfe.:riv(' \lurinlt 1Il410. 

On July 19. Ifl9(J, EPA ReJion" K'FVcd an 
AdminiMr:ID'IIf' Ohler <".0). Ilockcl Nn. VI·QO.1263. 
un Ihe Unive"ily of California. TJIi!'l AO ('onlain~ Ihr 

roamc inlcrim Iimil5 and loC:hcdu'e.'!'I fnr rompli.m·C' as Ihr 
FFCA i!\....ucd lu OOEJL\AO nn JuJ)' 12. 19QO. TIlL' 
AO hct.."amc cl(('('li\'(' in July. 1990. 

On lNctmhtr 19, I~J EPA Region" :w:rvcd an 
"0, Ol~ke." No. VI·91·U67 on I...m A'am~ Nallopal 
Labura ••• ry. Thi~ AO li~lal Il violalions of Ihe: 
uoo,alllr)"'s NPDES permil during Aug",1 In 

November 19CH.J and required Ibe Lahoralol} 10 lake 
C'orre.'clivc lK1ions ne:('c:\.\l1f)' 10 cJimin.ale and preveRI 
r",'urrenCt' of the.' e.'fflucnl violations tiled. In i'lddilicln. 
Ibe Lahufillory w.n required 10 su'tlmil a rcpon detailing 
lbe s~dfk .. ~'i(Jn~. For any ron'C'c:&ive IClion!ll 

u"cedin& 31) day" a plan for elimin.a.ion .nd 
rre'o'cnlion uf Itlc ti!4led violalion.~ wu required 10 be 
~ubmi"~d 10 EPA. In 1991 LANL p"'pa,cd and 
whmil1('d a rC',Pf'Il.1C '0 EPA, including eOfft'C'livC' 
j .. :linn~ lakcn and prUfl'tKd sclKdulu flCl'CM:try 10 
achk,,·c ,omr1ialM:c .... ilh Ihe AO. 

2. f. .. "tntllm .... lII' .. "'n..... aad Mo.ltorl •• 
AJCJftm ... I. The Environmcnlll Ovenil'" and 
~ .tnnilucing Altr ... emcnl ""I .... rm DOE .nel .he Sr.,e of 
s, .... M('"im requirC', lhal lhe- Uhorlllol} prepaR: .,.,. 
(nUnwing ~Iudic!lo: 

• Wa~1C' Minimi/arilln Plan 

• ScMlIl'r RcducliHn Slucly 

• Wasl"!' Charac'erilalion ptan 
• B.1.c:kgJOund c.'harK(cri/.1Iliun Sludkl 
• Environmenla' Monirorinl and Rc~icw 

.Dorumenl~ 

1·14 

• lnformalinn "n En'o'iruf\t"' .. nt~1 Rdur.cs &. 
Emi~,ion!o 

• DOE Cumplian("l" A'I..~:\.mu:nI~ 

• NEPA [)(~urlU:nls 

The Slaft will ft'rcivc financial and .rchnical 
~uppun for 31'lhdtlc!lo in envilOnrncnud ovcnipl. 
moniluring. "~'I.."l\..' and ('merltl'nc), rt~JlOnw 10 tns.,rc 
compJiaru:c .... ith rrgulalinn:i and slilln~rd~ Ie che 

laboralory, 
Thi5 agfC'rmenr, originally siJllrd h)' DOE and the 

Slalr in Ocfnhrr t99ll, i!'l r.cing r~_gollakd. and II is 

unclear .... hen lhe agrumtnl will btl'On1C aclive'. 

I. "nplanned Relt'aws 

I. Airhom... Kadlonudlde R......... T,i,ium 
R«'~ID~ III TA·4'. On Ma)' 17, 11190, IIpproJCimalrl, 
2 (XJO Ci (7400(1 <iRq) of Irilium w .... reluAC'd from 

TA·41. Mc:;uurcm<:nls indica ltd 1""1 approaimillicly .,'*' of .hr lrilium was in Ihe form of Irilial~d wal~r, 
and RS'i(: WII!!> in Ihr funn of Irilium tra~, Tbc f<:sulling 
do.scJ 10 members of IhC' public werr e'slimalcd usinS 
CVRcnl melcorologi,"al (ondjlion.t, The muimum 
dfec;olivc dtae wu eslimllird 10 be O.S mrcm. which is 
0.5% of 1M DOE'" POL of 100 mremlyr Irom .. I. 
palhwlYs. Ind S'» of ItIt- 10 mrcmlyr radial ian limil for 
1M .ir from DOE f.dlilic,.. 

Ai,bo",r T,i""., Rrl"l1fe III TA-4'. On Fehruary I, 
1991. 2 ~ l:i of clemenlal .ritium were ,drued al 
TA·';;. Lu' Ihan 0.1".0£, oIllJc lrilium was prcscnllJl 
Ir;,j",C'd Wilier. 11K' dfrc1iv, c.IMc cquivllt'nl (50-year 
dose c''fllmilmcm) 10 .. member or the public was 
('akulal.:d 10 be ().O) ml'C'm. nis ~ IlC."t'UrrC'd 7 km 
easa of TA-4 •• where Ln. Alamos Canyon april' ClIUI 
onlo Slale ROUIe 4. Tbc dose t!llinglC' conscrv .. livt'ly 
a'l.,umcd Iltal 1"-', of lhe: .rilium wu o"i.!il.ed before 
rcaching nrc 'cC'epior local ion. TrI~ doK' is O.OJ~ 0' 
DOE's PDL of 100 m,,.m/)t'al from .11 p'lhwOIY-'. and 
0.)% of tbe EPA's 10 mrcmlyC'ar limil for the lir 
palhway. 

Z. Airborne NonndWoakaI H...... billing 
elF J OlD C,'ilfll". On July J " 1990, .I small cylinder 
~inilll cttPorinc lrifluoride (OF)) WII round 10 be 
le"'''II, II TA..atr. The WI,1e Mln.lgcnacnl Group 
(IISE-1) Ha1.ardous Malc:ri.tl, ,llAZMAi) Team 
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re~pun~ed In Ihl' inddenl :lnd mnvnl Ihe luking 
cylindc:r lu T A·54, Area 1. Tht' l'ylinder wu punt'lUrl'd 
and venled the ("II"wing day. The lIa/arduu~ :tnd 
Sulid Wa!ilt' Sl'~'liun uf HSE,H has d::lcrmined IIMI 

:thhnugh 11K cylinder wa!t being u~~ :L' a prud""1 w""n 
Ihe leakage w~s delecled. 1111: CI F J t1ccanU' a halardllu!t 
wa~Ic when is was muvtd I" TA·S",. Arra J. 
Ne,·cnheh:!oS. Ihe kakanj gas cyliPiJcr pOKd an 

imminenl and suhslanlial danger 10 human hnllh and 

.he environmenl itlU' the manner in whkh Ihe inl'idenl 
was reMllved W~5 cunsi .. ll'ni with cunenl EPA ro1ky. 

Nn rc1e;lSC's were repuned in Ihe fiBI quaner of 
1991. 

J, I.Iquid M .. lra!lir', Sullu,;c Acid RdeoJ(" til TA·,' 
POWf!' Plunt. During May 1'1, 20, and 21, I'M), 
:'\ulfuriL" add al'l'ilknlally wa!t rclea~d (rl'm Ihe acid 
sluralCe lank al Ihe T A·) puwer piant Thi!t add n"wed 
illln Ihe neulr,tli/alion lank al she power pianl causing 

Ihree ~p:tr;lle pcri'Ml~ during which the pll of .he 
dkc.-h;uge from Ihe neulralilatinn I .. nk III Sandia 

Canyon t'lu:eeded ~PDES limil'. Th~ t'lC'C'e&binccs 
were repuned In Ihe NMEJD wilhin 24 hnUB as 
re~uired hy paragraph G uf Ihe LatJoralo'Y's NPDES 
Permil, whkh rrquirn immediale reponing 01 any 

nonromp'iance I',al may endanger hullh or Ihe 
envirunmenl. Re~pnnK' I" Iht Kid rciuKs included 
neulDlilalion or Ihe now in Sandia Canyon with 500 .. 

:I:'\h. prUNeing of the overnnw al the neuuali/alion lank, 
:lnd pfeparalion ur new prncedureJ fur uperalion of tbe 
neurralilalinn ~y~lrm. An inye~lipli(Jn of lhe rekaK 

ha~ been camrleled, and finding.' of Ihe inve~ligalion 

arc t1cing impleml!nled try Ihl! La~flIlory "nd loh,""n 

C()nuul~ Wurld Sc:n'K-e!t. Thi~ Kid rcluK' rerreSC'nl~ a 

"jolali!)" uf Ihl' CW A. The ubnralury i, pl~nning a 

new !\~!tIem fur neuuali/alinn OIl Ihe puwer planl and i. .. 
in('rea .. ing a~er!\ighl af powe~ planl opcralion!t. 

Olhf!r ,';ola,;",,-, 0/ ,hf! CWA. USE-" wa~ invulved 

in Ihree inddrnl~ involving Ibe discharge of an oily 

~heen ncar the Uniycnit~ fluu~ al TA-l. DiKhar8e~ 

""ere n(lled nn Cklubcr S and 20, 1990 .. nd Nuvember 

I. I'llXI. Pcrl~"'nnc:1 rrum tlSE·K concele&! Ymple!o, 

,,"upcn'i'C'd cleanup al Ihl' !tile, prepartd wrillcn rcporl' 

I" Ihe EPA and lhe NMEID, and repnne&!1I1C ilKKfcnl~ 

vemally k' EPA and NMEID u required by the CWA 

and Sew Muh:o Wakr Ouali.)' Conlrul Commil.\ion 

1·1 S 

regulalinn~, Sfarr parlidpall'd in a la!ok (url'e 10 idenliry 
and l'limin:lle all ,,'urt"n (lr oil re~JIOI1!oihlc rllr Ihe (lily 
~heen, Thi~ (lulrall. ~Iunn waler di""hargc :I~.!oncialed 

wilh indu~lrial al'livily. will he pcmlilled hy new !olIJrm 
~aler regulaliuns profllulgall'~ hy Ei'A un (A·hliler 31, 
1 '1'1(1. 

A rclca~ OCl'Urn'''' al TA.)f" Building 3411, 
in~olving Ihe spill ur l'lImpreuur nuid Ihrough an 

NPDES-pcrmilled (Iulral1 on DeC'cmocr 12, 19'.1f)' 
Per-.• unnd from JlSE·H l'ulll'l'lcd YOIpiL'!'o, supeJ\liKd 
c1e:tnup Oil Ihe ~ile, prepared requirl"d wrillen repuns 10 

EPA and NMEID, and remned Ihe incidc.'nl~ vemally 
10 EPA and NMEID a~ required hy Ihe CWA and New 
Mexico Waler Ou.tlilY Cununl Cummi,~inn 

Regulaljon!lo. 

Nut;u 0/ Violution. On Janu;ary 1M, 1991. Ihe 
NMED is.\ued a Nnlice uf Violatiun uf Ihe NPDES 
pcrmillu Ihe La~ralory concerning Ihe reporting af Ihe 

following dj:\Charge~: 

• Potable waler from an eye wa~yfel)' ~h(Jwc:r al 
TA·54, Area G, whe;~ a pipe frole and bUBI 

somelime durin, Ihe f'C'riod from [koC't'mttCr 22. 
1990,Ihrough January I. 1'191: and 

• Slum cnndcn.ulc frum an emergency ripe linc 
rtpair al TA-4l, Building I. which ~","hargcd 

'rom DccemttCr 20, 199f). Ihrough January 17, 

1991. 

The Dcpanmcnl of Energy \lolunlarily submillc&! I 

Correclive AClion Reponlo the NMED which 1~le&!lhc 

aClion.' ttCin,laken In improve communicalion ttClween 

"f'Craling grnup.l and HSE·H caoceming nolif;c'alion of 

exi.'ling or mlenlial liqu;d reln!\Cs and In insun limciy 

repuning In the regulala'Y agencks. 

J. W.II~ MlnlmluUon 

The Wil.,le Managcmcnl grrrolp rr~red a ·Wa~le 

Minimilalion altd Pullulion Prevenlion Awarcne~' 

Prn8"'m Pian: at pcr DOE Orden S..oo.I. SH21J.2A. 
and 5400.3, The plan wiD remain in final dr.lfl fnrm 

unlil policy guiddincs on wask minimilaliCln In&! 
pnltulion ptC'Venlion IWlrrna., Irc fin.lilcd by Kninr 

managenlCnt allhe Laboracnry. 
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II. INTRODUCTION TO THE LOS ALAMOS AnEA 

A. (:fl)RJ'8phlc SeUlnR 

Lo~ Alamm; Nalional lahor:uory and Ihe a~~aled 
residenlial areas oi UJ05 Alamos lind White .;'Xk are 
h...:aled in Los A'af1l4)5 County, norlh cenlr .. 1 New 
Mexico, approximately 100 km (60 mil north northeDI 
of Albuquerque and 40 km (25 mi) nonhwesl of Sanla 
Fe (Fig. 1). The- 1 i 1 km~ (43 mil) Laboralory sile and 
adjacenl communities arc silualed on Pajlrilo Plaleau, 
which C'onsislS or a series or finger-like mesas separalcd 
by deep easHo·wul orienled canyons cut by inlennia
lent streams (Fig. 3). Mesa lOps onlC in deYllion 
rrom approximale', 2 400 m (7 800 fa) on 1M Oank or 
Ihc Jemc1. Mounlain, 10 about I 900 m (6 200ft) at 

'heir easlem lennination above lhe Rio Cinnck Valley. 
The Department of Energy (DOE) conlfols 1M am 

within Laboratory boundaries and has the option to 
compIdcl, rnlriet act'nS. 

B. JAnet Use 

Mosl Laboratory and community dcvc:lopmc:nls arc 
ronfined to mc:sa lops (~l. Ihe insic!e fronl coyer). The 
surrounding land all largely undeydoJ'l"'d. wilh large 
IraCIS or land north, we!'I, and 50uth c,f Iht' Laboralory 
silc bdng held by Ihc Santa Fe Nationa' FurC'!oI, Bureau 
of Land ManagemC'nl, iJaruklier National Monument, 
OeMral Servic:tI Adminmralion, and I...M AI.mos 
Counly (Ke thC' insilk back coyer). San IIddon50 
Pueblo borders Ihe Laboralory 10 Ihe easl. 

labaralory land is used for building siles, experi
menial arc-as, wa .. Uc dbposallocalions. roads, and utility 
riabas-of·way (Ke Laboralory Techninl Areas, Fig. 4 
and Appendix f). However, Ihese UKS lC'C'OUnl ror 
only • small pan o( lhe 100ai land Ilea. MOIl land 
providc~ isnlalioR ror I«IolrilY and safcl, and Is a 
rcxtv~ 'cr IUlurc slructure Ioaliofts. 

,/ 
1') 

Pajarito Plateau 

.. , 
. tjP'/ 

HI- J. Topoaraphy of llie .... Alamos Arca. 
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.1 ..... TC'L"'hnical alCD (TAs) or L.,s Alamm National LaMlalnty. 

limilC'd al"L"'U\ tty the ruMic i, .. lInwcd in ("enain 
ar~a~ ur the Lab .. 'ilh.ry '''KIYilliun. An .,n nnnh ur 
,\n,,'hn Canynn (Fig. S) belwcC'n Ihe Rio Orande and 
51011(' Road" j, opcn II) hikcB. larICr.. and hunlel:.. bua 

wrnk"Ulling and ""hick, alc rlnhibjlcd. Pnniuu of 

Monandad and Pucblo Canyon., Ill' abn open 10 lhe 
ruNic. An IIdl.CClloJinI tlac (Olowi Trad). nonhwnl 
or SIIIt' Rn"d 502 nclr ahe Whll" Rod Y. is optn 10 
lbe public lubjCC1 to ~"Iktion... or ""dlulal I~r« 

r,ulcdiotl "SUfaiions• 

-----------------~ 



'1, ~ C""YO" 

:2, c..r..,.,..., 
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c, (;l'u'uto'·lIydrolf)to, 

:\1",,1 ur lh~' fin~cr·likc 1I,,'~a), ill Ih,,' LlhurillllfY ar,,':! 

:1": (uumJ ii' Ilm\klicr TuCC (Fig, 6), ,\. .. 1\ (:111. :I\h f:11I 
pUlllke-, auLl rh)'ulile luH (urlll Ih,,' llur(;J"',,, III Pajari!1I 
Plal"'au, The- rurr, r:I,.!=ill!= rr,111I IfllnwdJl'J III weIJ,,'J. 

j"" ,"'"&.'r JUIIIII (I unCI r,) :hiL"k ill ,hl' we~ll'rn parl.,( Ihe 
plah:au :tlld thins hI ilbuUI XII III (~fl4J fl) l'a~lw;"L1 :,hll\ll' 
Ihe Rill G:;anlk, II w .. ~ J"'p":'>ilnJ a~ ;1 resull uf a majur 

eruplilln IIf :I \'lIk;mn in Ihe Jcmel Muunl;:in"" ahuul 1.1 
hi 1--' millilln Y"';lr:'> :1~lI, 

l1w luff .. 1l\'",rlap IInltl Ihl' TM.'hkun1:1 F.!lmaliull, 

whil'h l"I'IIsisl!o (If "kkr \'lIkank~ Ihal fllrr'l Ihl' klllrl 

Mmmlain!t. The luH i, undcrJ:.in fly the l"Itnglllmc.'Talc 
tlr Ihe Pu~'c Fmlll;.liulI (Fig, 6) in rhe l'~'ntr:.1 anll ~'a.'I· 

COl l'dg~' alung Ihe Riu Gr"flIJe, C'ri,1U ~klkl h"!\OiII.\ 
inlcrfingn wilh Ihl' ,,'nnglomerah: :tfung th", rivef, 

Thl"~' fmm:l1iuns o\leflay Ihc ~dimcnl!o ,If Ihl" T"lIouquc 

West 

2200-- 2100-wE 
>-
Q-J 2000 mW 
<> 1900 w 
Z-J 
0< 1775 -W 
~cn 1750 

1700 >z w< 
1600 ...I w 

w~ 
1500 

D Tuff 
o Alluvium 

o 8asall 

• Conglomerale 
• SedimenlS 
• Perched Waler 

F"rm:llillll, whkh l'Jlll'Jllh ,",,.,, .. II,,, Rill (ir,IIIL1,,' V;,II,'v 
;mll i~ in """'l'~~ of I 11410 "' (J )110 rl) Ihkk, . 

1....11 .. Alalllll\ aft',1 ~urlal'l' wall'r "' .... ur' prilllaril)' ii' 

inlC'nnilll'nl \Ul':IRl\. ~prin~s 1111 Ih: !lank .. IIr Ihl' 

J.:nll'" Mllunlain~ liul'Ply h:'\l' now ifill' UPP'" "';Il'h .. o;. 

IIf MIllie l';lfIyUII~, hul 11r", ;lmllUnl i\ ill~uffi,'il'lIl '" 

mainlaiR ~urran' nLlw~ al'r'lli:'> I Ill' L.IIIt""III'Y "ill' 
ht-rofc it i!'> dl'pkll'd hy ,'\lapn",lillll, trall'pir,llion, allJ 
inrillraliun, RunlJr( frllm 11l';lvy Ihumh'r .. lurm .. nr 11l'a\'y 

~n"wmcll n'a~'h,'!o I hl' Rill (jr;tIIlk .. t'\'('ral tillll'" a )'l';\f 
in sume dl:lill;t~I'li, Efflul"llli (relll ';fllilar\' ',l'\~";Il!" 

indu .. lrial w;a\h: tr~alnn:nl p!;IIII~, ;IIIIJ "'IC,jin!!'h~'"'; 
tJ'"wd,)wn arc rd,';a .. ",J inlll M'/IIl' l',lnyu"" al rain. !'>ur· 
fidenlln mainl:lin :'>urf:l('l' n"w., (ur \';u)'illJ! Ji .. I;IIIt"l'!'>, 

Gmundwaler un'UIl' in Ihu'l' IIIl1lk .. in IlIl' I.A'" 
AI;tlm~ ;tr~;I: (I) Wlilef in ~hal\lIw :llIuviull1 in .. anyull .. , 

(2) p.:fl'hc&.l .... ·aln (a ~fllundwah:r ~1tl\l al10\ll' an 
impcrmntJlc laycr .h;ll 5Cp;IT~ln il (rum lhe undcf!yin~ 

EaSI 

Piclomclric Surface in 
Main Aquifer 

L Approximately 3 nlifr;~ 
,-- (Skm) I 
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U\;lin tl/.,Jy nf grllundwaler tty an Un5aIUraled zune). and 
(3) Ihe main aquifer ur Ihl' Lus Alamus area. 

Inlerminenl 5Ueam nuw~ in l'anyons of Ihc plaleau 

h:l\'e IkJlO5iled alluvium Ihal ranges frum leM Ihan I m 

(3 fl) lu :\s mUl'h as 30 m (100 fl) in Ihicknc5S.. The 

allu\'ium i~ permeattle, in l'onlras! 10 Ihe undcrlying 

volr:tnic' luff and !oCdimenls. Inlerminenl nmoff in 

,,'anyuns infilUalcs Ihc aJiuvium unlil ils dnwnward 

mu\'Cmenl is impeded by Ihe les..'\ permeable luff and 

\'ukanil- Sl."dimcnl. This resulls in a shalluw alluvial 

grnundwaler hody Ihal moves duwn gradienl wilhin Ihe 

alluviunJ. A."i waler in Ihe alluvium moves down gradi· 

enl, il is depicted by evapnlran!'ipiralion and movemenl 

inl" underlying vukanil's (Punymun (977). 
Pcr, .. hcd waler Ul'l'U~S in cunglomeralc and basalis 

tlent'illh Ihe alluvium in a Iimiled arL"a allOul 37 m (120 

fa) dt'ep in Ihe midreach of Puettlo Canyon and in a sec

nnll area :thoul 4S lu 60 m {ISO 10200 fI) hcnealh Ihe 
surfa~e i.l ltWoo'er Puchlo ilnd Los Alamm canyons ncar 

Iheir l"nnnucn,,'c. The !'>enmd arCil is mainly in ha!Wll15 

(Fig. h) and has une diS(:harge poinl at Basall Spring in 
ws Alamos Canyon. 

The main aquifer nf Ihe ws Alamos area is Ihl: only 

aquifer in Ihe arca capahle of serving as a municipal 

waler supply. The ~urface of Ihe aquifer riKs weslward 

from Ihe Rio Grande wilhin the T c.suque Formaliun inlo 

Ihe l'lwer pan uf Ihe Puye Formalion benealh Ihe cen· 

ual and weslem part IIf Ihe plaleau. Deplh of Ihe 

aljuifcr dccrea"iCs frum 360 m (I 2nO f.) alnng lhe: wcsl· 

em margin of Ihe pl.tleau 10 ahoul INO m (600 fl) al Ihe 

ea~h:m margin. Thc 1I);,in aquifer is iwlaled from allu· 

vial and pc:rchcd YJa;crs hy atJoul 110 10 190 m (3S(J 10 

620 (I) of dry luff and v"kamc sedimenls. i hus. Ihere: 

i'\ lillie hydrologic connn'tion or pulenlial for rech:uge 

10 Ihe main aquifer 'rom ailuviitl or perched waler, 

Waler in Ihe m"in aquifer ito under waler l:.hlC' con· 

dilions in Ihe wnlclt. and cenlral pari of Ihe plaleau and· 

under arle!oi.tn condi':nns in Ine u!\tem pari and alnns 

Ihe Rio Grandt' (Purtyn~un 1974h). Major recharge 10 

Ihl main ?quifer is from Ihe inlermounlain basin of Ihe: 

v; lies Caldera in Ihe Jemez Mounlains we~1 or Lm 
I.lam~, The warer I,.ble in rhe caldef3 is near land sur

ral'e:, The underlying lake lII'dimenl and volcanics arc 

highly pcr:neahle and c.'nr.lrihule lu Ihe recharge of Ihe 

aquifer Ihruugh Ihe T'oChicoma Formalion inlernuw 

[ 1.:' 

ttrecl'ias (ruck cHnsillling nf loharp rragmellis l'1JIh\'dded 
in a fine-grained malrix) and Ihe TClIuljuc Furmaliun. 
The Rio Grande: rrceiv('s groundwalrr diSl'harge: from 

springs fed by Ihe main aquifer. The IN.S km (II.S mi) 

rl'lIch nf Ihe river in While Ruc:k Canynn between 

Olllwi Bridge itlld Ihe moulh of Rho de Frijoles 

rn'ci\'t'li l1n elilim;lled S.3 Iu ".N )II 10" rn-' (4300 10 

5 5110 ac-fa) annually from Ihe a'luifrr. 

D. CllmaloloRY 

Los Alamos has a semiarid, lemperale moun lain 

dilnale. Averagr annual prl'dpilalion is nearly 47 c.'m 

(I~ in.). Precipilalinn was nnrmal during 1990. Thiny· 

six pefl'enl of the annual prec.'ipilalion nurmally occurs 
during July and Augusl fmm Ihundershowers. Winler 

precipilalion falls primadly as snow. wilh ac

cumulalions of afmul ISO cm (S9 in.) annually. Snow· 

fall was beluw normal during 1990, wilh only IU9 cm 
(43 in.). This was Ihe leasl annual snowfall since 19K1. 

Summers arc generally sunny wilh moderale. warm 
days and cool nighls. Maximum daily lemperalurc:s arc 
U5UaUy below 3rC (90°F). The lemperalufe reached 
or exceeded 3rC (Q00F) seven limes during Ihe sum· 
mer of I 99(), including six in June. II wal' Ihe warmesl 
June: on record. Brief aflerooun and evening Ihunder
showers are common. especially in July and Augus!. A 
heavy Ihunckrslorm dropped 4.2 cm (1.64 in.) nf rain in 
(me hour al EaM Gale on Aug\lsl 21. High allilude. 
lighl winds. clear skies. and dry almmphere all"w nighl 
Icmpcralurcs 10 drop ltclow I SoC (S9°F) afler eVen lhe 
warmesl day. Winler lempe ralurel' Iypically range from 
aboul _9°C 1(' _"oe (I SOF 10 25 of) during Ihe nighl and 
from -1°C 10 woe (30°F 10 S()°F) during the day. 
Occasion;"ly. Icmperalure5 drop 10 _111°C «(fF) or be· 
low. Tempc:ralurc:s dipped 10 -23°C (·IO°F) on 
December 23 and 24. Ihe coldest since December 1978 
when il reached -25°C (-I.J°F). The monlh became 
Ihe: coldesl Dccemhcr on record. Many winlcr days are: 
clear wilh lighl winds. so ~uong sunlihine can make 
candilicms romrortahlc cvr.n when air lemperalurcs are 
cold. 

Snows&onns wilh accumulalions exceeding 10 em 
(4 in.) arc common if) Los Alamos. Some slorms can 

be associaled wilh sirong wi,wb. frigid air, and danger· 

ous wind chills.. The y('ar'li larlesl linoW lilonn slruck 

January 1M. when 3U.S cm (12.0 in.) or snow rell. 
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Unu5ually lillie snowfall fell during Ihe end of winler 
ending in 1990; only"'," in. (or 35% of nonnal) fdl 

rrom Fchruary Ihrough April. 

Because of l.-omplu lerrain, surface winds in Lm 
Alamm of len vary greally wilh limr. or day and loca

lion. Wilh lighl, large-5C'ale winds and clear skies, 
daYlime winds arc predominanlly SQulh 10 soulh-
50ulhwul as winds flow up Ihe Rio Grand Valley. 

Thcnnally driven upslope winds rrom Ihe soulhell!ll and 

eaSI arc also common lowarJ Ihe Jemc~ Mounlains. AI 
nighl. a 5hllllow drainage wind orren nows rrom Ihe 
wesl and nonhwesl high on Ihe Pajarilo P1aleau. 

Nighllime winds become more parallel 10 Ihe Valley 
(Mlulh-wUlhwesl and nonh·nonlKalll) bolh aMC Ihe 
drainage winds over Ihe Weslem ,Ialeau (aboul JO...4O 
m [-100-130 (I) ithove ground level r AGL]) and 81 &he 
surriu:e loward Ihe Valley. PredPminllnl winds arc wesl 
10 we!ll-oonhweslerly II the west end or Ihc Pilirau 10 
soulh 50ulhwcslerly allhe cui tnd. WindJ durinll990 
rollowed nonnal palle~ 

Hislorically, no lomadcxs have been r~poncd 10 

hitve louched down in Los Aramos County. Sironi dusl 
devi1s can proc.luct" winds up 10 )4 mls (7S mph) Oil iso· 
lalcd !>polto in Ihe Counly, espccial1y 311 lower eleva· 
linns. Slmng winds wilh I~b ucCC'dinl 21 mls (60 
mph) arc common and widcsrread during Ihe spr;al. A 
lilonn on January 29 cau.~d slrong windJ wilh a peak 
gulll ur 22 mls (71 mph). 

Lighlning ill ('ammon (J\'er the Pajarilo Plaleau. 
There arc 58 Ihundcnlonn days during an average year, 
wilh mosl OCC'U'llng during lbe summer. 11Jcre were 6H 

Ihundcr..lnnn days reponed during 1990. Lighlning 
proleelion is an imponanl design raclor ror mosl Jacili· 
lies al Ihe Laho ra lOry . Hail damage nn abo occur. 
Hailslones wilh diamele~ up In 0.64 em (0.25 In.) arc 

common; I.) cm-(O.S in.-) diamder haiL'loncs Ire le55 
cnmmon. A ~vere hailslom dropped golr-hall- and 
!W1me basehall-sized hail al While Rock on July 20, 
cau~ing $9 million of damage 10 homes, molor vehicles, 
and nlher proPCr1y. 

The irregular lenain Oil l.m Alamos arrCelS Ihe 

a1mospheric lurhulencc and di.'fXBion. somttimes 
ravorahly ;,nd somelimes unfavorably. EnbalKed dis

persion promolcs aruler dilulion of conlamiunlA 
rcleucd info Ihe: almmphere. The oomplcx Icmin and 

forell15 crcalc." iln aerodynilmic'ally rough !'urfllce.". forc
ing inl'rea~d hnriznnlal find venic:al di~pcrsion. 

Di~p(ninn generally dl"c:rl'a~~ al lower c1evalions 
where Ihe." lerrllin bcromel' 5monlhcr and les . .'~ vegelaled. 
The rre'lucnl clear skies lind lipl, Ilirge-!I('lIle winds 

cause good vellical, daylime dispc"ion, eApccially 
during Ihe wann sc:asun. Slrong dltylime healing dur
ing Ihe summer can rmcc veninl milling up 10 1-2 km 

(3 (K~OOO n) AGL, tJullhe generally lighl winds arc 
limiled in diluling conlaminanlll horizonllllly. 

Clear skies and lighl wind!. have a negal;ve efrect 

on nighllime dispersion, cauling ilrong. shallow sur

race inversions 10 runn. These inver~inns can severely 
re!'lricl near-surfa('e veniral and horizonlal dispersion. 
Inversions arc upc~:iltlly slrong during the winler. 
Shallow drainage winds can fiJI k,wer areas wilh cold 
air, Ihereby crcaling deeper inveBions,l."ommon loward 

lhe vatlcy (While Ruck) 011 dear nighl~ wilh lighl 

winds. Canyons can 01150 limil dispersion by channel· 
ing .ir now. Suon{t. large-!I('ale inve~ions during Ihe 
winler can limil venical milling 10 under 1 km (3000 

rl)AOL. 
Dispersion is generaUy grealcsl during Ihe spring 

when winds lire !llrangesl. However, deep venical 

mi"ing i, grule!ll during rhe summer. Low-level dis
pen ion is generally Ihe leul during !Ummer .nd 
auluma when winds arc lighl. Even Ihough low-level, 

winler dispersion is generally grealer, inleMC surrace 
invenions can cause kasl.dispersive condilinn!> during 

Ihe nighl and carly morning. 
11Ic rrequenciu or almO!lpheric di!lpt'l!'ivc ('apabil

i.y arc S2~ un!llabk (51ahilily cla5..ws A-C), 21% MU
lral CD). and 27~ slahlc (E-F) during Ihe winlr.r al TA· 
.59. The frequeneiu arc 44%. 22%, and 34%. rcspr('

lively, during Ihe summer. Thc!'tC 51abililY calegory 

rrequmcics arc ha~d on me.Hured vcnic;il ~ ind varia· 
tions. Siahilily generalJy increa.w5 (bc:cnmcs Ius dis

persive) Inward Ihe Vllley. 

t:. PopUlation DL~rfhuti:Jn 

Los Alamos CounlY ha5 an eslimaled I9'JO popula. 
lion or IwmximalcJy 18 200 (haKd on Ihe: lWO U.S. 
Ccnsus,ldjUSle:d 10 July 1, 1990). Two residential .nd 
relaled commercial artu cxi,t in ·Ihe Counly (Fig. 1). 
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The Los Alamos lownsilc (Ihc original area of devt'l
upmcnl. nnw indu~ing resi~cnliaJ areas knuwn as 

Ea~cm Arca, Western Arca, North Cummunily, 
Barranca Me~, an~ Norlh Mesa) has an estimated pop
ulalion or 11 4()O. The While Rock arta (including the 

re~i~enlial areas of While Rock, La Senda, and Pajarilo 
Acres) has atkJut 6 800 residenls. Aboul one-Ihird of 
,he people employed in Los Alamos commute (rom 

othtr counlir5. Population eSllmales (or 1990 place 

about 213 000 ptrsons within an 80 km (50 mi) radius 
01 los Alamos (Table II-I). 

.', Proanms.' I AMI Alamos N.llon.' I .. bon'ory 

The Laborillory ill administered fly the Univel'ily ur 
Calirornia ror t~ DOE. The Lahorillury's environ
mental program, con~UCle~ fly USE-H, is part of a c(m

tinuing Invrsligation and dnc:umentation program. 
Since ils inceplion in 1941, I~ Uihoralory's pri

mary miuion has been nuclear weapons rurarch and 

development. Programs include weapons develupmenl, 

magnclic and Inenial rusion, nudear fission. and 
nuclear safegullrds lind Knlrily. There is .Iso basic 

T.ble 11·1. 1990 Popul.tion wlt"ln 80 km 0' 10M AI.mos· 

Dlsa-nee 'rom TA·5J (km) 

DIRdlon 1-1 1-4 ..... 1-15 1~20 20-30 lO-4O ~ 68-10 

N 1 0 0 0 0 0 I 136 0 368 
NNE 0 0 0 565 0 542 1730 1797 221 
NE 0 0 0 317 IS3S2 1009 I I3S 3846 
ENE 0 0 0 1940 1563 2716 2729 I IM7 2214 

E 0 0 83 2S SS6 1145 696 0 1402 
ESE 0 0 0 0 0 293 23 151 1067 1476 
SE 0 0 6757 0 0 0 53520 2443 8 
SSE 0 0 0 0 0 0 426 4347 95 

S 0 0 0 SO 0 318 614 677S 0 
SSW 0 0 0 20 0 817 201 8238 33485 
SW 0 0 0 0 0 0 31S 41S7 0 
WSW 0 0 0 0 0 315 313 2545 207 

W 0 0 
,., ., 0 0 0 0 164 132 

WNW 0 1435 6535 0 0 0 0 0 3081 
NW 0 523 1721 0 0 0 0 1438 0 
NNW () 57H 579 0 0 0 0 64 62 

1990 Pop. 

Discribulion 2 2S16 15675 2tiOO 2436 21497 85838 35357 46597 

'Total population wilhin 80 km of Los AlamM D 213 tnJ. 

11·7 
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rc~itrl"h in Ihe aru~ of physia, chcmistry, and CRgi. 
neering that iU,lPUr11 Mlch proW.ma. RtI~arch on 
pc'lIcdul w..c:s or nuclnr enero has Included space 
applications, power r~actnr propms, radlobloloSY, and 

medicint. Major "'scarch I"0gram~ In elrmenlary par· 
ticle physics are carried out lit the Laboratory's liMar 
proton accderator. Other progrillm inchldc applied 

photochemlstry, astrophysics, rar1h sciences, energy 
rcsourtU, nuclear fuel safeguirds, lasen, compuler 
sciences, solar cnergy, geothermal eMr,y. hiomedical 

anc.l environmental reKan:h. lind nuelrar wulr man· 
agement research. Appcndt. F Hmm.rizes acaivilies a. 
the Laboratory', activc technical arras (TAs). 

In Auplt 1911.lhe I..aboratory silt, encompass In. 

111 kml (43 mil). wal dtdicated a!' I Nlltionlll 
Environmental ReKarc:h Park. The ullimatr ,oal of 

proanms associated wilh Ihis re8ional racililY is 10 

CRCOUl1IgC cnvirnnmtnlal rCM'arch thlll will conlribute 
undcntllnding of how p:oplr C3n IIt'st liYC in h313nce 
with nalure while cnjuying Ihe benefits of Icehnology. 
Park re:sources arc available: to individuals and urpni· 

lations outside: or the: Laboratory to racilitatc seU-sup
ported reK'arch on thcse suhjccts deemed compatible 
with the Lahoraloty programmatic mi~,io" (DOE 
1979). 

A final Environmental Imp.ac:& Slatemeni (DOE 
1979) thll alKJ..\ts rolentllli ClImulati~e en~ironmcntal 

impacts lUO('illrd wilh cuncnl, known rUlurr. and 
continuing adiYilin III lhe utlonlory was oomplrled 
in 1979. 1bc rtpor1 provides environmental input (or 

dccDklna rcp,dina. conlin.,i"8 Icli"ilitl " th~ 
Llboralory. II .Iso provides more delliled inrormaliun 

. Oft the ~n"ironmenl o( .he Lm Alamos area. 

II·'" 
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m. RADIATION DOSES 

Sol1M' IIKRm •. Ital ndl.Uc.n dows (.bon .how rK'«,Iud Irom a.lunl fNtck"rvvad, R' 

sUI~aded I.Uoul, .od medlul .ad d~ntal d'.poslle: proc.durn' .f. fft'Il'j,," hy • oM 

AI.mOl ("ounly nlldrnls .1 • mull ur l..ahonlury op«r •• lbal. 11w '."ril Hllm ..... ~ff"e:· 
lin dUM equl"IIiJ~nl In • m~mher or Ih~ puhlk "'., .boul l.' mrrm (O.OJ I mS", rrom .11 
palh.a)s" _hleh Is 1.1' 01 1M 0(,.:', puhllr dON limll 0' 100 mRm/,r fI mS"I,rJ(.n 
p.lhw.,J). Thll dow II plilldpaUy da~ 10 .Irbo ..... ~mlMinll~ rrom Ih~ IInur panJd • 
• (nlenlur .1 1M l..ot Alamos MHOD Physics "aellll,. -.0 "K8Ine:.1I1 UpMUR p.lh •• ,1 .R 1N1I~",d 10 nbl ror ndlfJ.cth-U, r~1cM4td I. 
Irnlrcl IiCluki ... I~ dltcll.rps. Motl RI~ .. wd ndlonue:lJdel .re Ra.lned tD .nut'I.1 Mdl
flHnls .Ilhln L.bonfory boun_liH. A Im.1I rraetlnll It ~nn~PfJr1rc1 orr·tAl~ In Ilr~.m 
e:h.an~1 udhD~a" durinR h~8Y' ",IIoff. M8d&onue:lld~ e:ollnnlnllonl la Ih~ MCllm~nb. 
ho.~ •• r, .n oal, JllablJ, .bo.~ back,vouad In~.. O'h~r min.". p •• h •• ,1 Indud~ dlnd 
ndl.llon .ad InRnlion or roodsluffs. 

1M C"OllKlI.~ ~ffKlln dow equl .. l~nlllllributahl~ (0 I..-bon'ory o~nll"DI ne:n • .d b, 
lhe Pflpul.Uon ".lnR .lIhln 10 Iun ($I ml) orlh~ l..-bonlory.&I conM".lh~ly ~111m8ltd 10 

be J.I peno .. ·nm (O.OJI penon.S., durin. 1990. 11I1s., cO.OI" orah~ 70 000 ~noa·rem 
(700 penon.S., wllKlln ~ffcdlu dON equl •• "n' noul.nJ by .h~ .. m~ ,",pul.lloa rralll 
a.lunl radl.lllln 'Iouren .nd O.OJ" 0' .h~ II 000 penon·nm n 10 penoa.S.) coIleclln 
~fffdin dow f1ul •• I~nl rlftl.td 'rom dl.anotllc nMdlnl proctdurn. Onr 70" 0' lbe 
dow nmlrihuled hy I..-bonlory ",.nllon~, Z.l penoD.rem (o.on penoD-5.) .... ree.lnd 
h)' puson~ U.'nR In I...,. AI.mas COUDI,. nb do. h O.IN'" 0' 11M 6 100 JWnoa-rem (61 
penon.S.) rK~lud by I"~ pupa"llo. 0' l.os A"mM (~ounIJ 'ram bftk,r.round ml.11oa 
.nd O.l':fr or Ih~ 1000 JWnoaonm (10 penoa.Sy, 'rom dl.RnMIle: medle:.1 .ttd d~n .. 1 
PnKnJurn. 

In 1990, 1M .nn~ .dded rtsk of CllfI('tr mortality 10 '.m AI.mOJ lo.n~lI~ mld~nlJ .u 
I ch.nc~ 'n 11 000 000 rmm nell.lloa nI~aMd by Ih~ y~.r·' .... bonlOry o~nlloal: Ihls II 
m~e:h Int Ih.n .h~ J ch.nc~ In 11800 rrom bae:lqvound ndl.IJon. 11N .:nylrnnm~""1 
PfolKllon AR~ne:y n:PAJ hu nllm.ltd •• ~n. IIr~lIm~ risk ror o •• nll e:.Mtr Inclde"" u 
I d .. DC~ In .. alld 'or (.ncff mo ..... II'. I e:h.ae:~ la 5. 

To ".tu.l~ ~ompll.1ICC .Ida .:PA·, naulalloa 40 (~.ll P.r1 61, Subp.r1 II •• he mn'· 
m'Hn cIosn 'mm .Jrhom~ .mfulolll fro. 1990 .... bunlory o~nllflnl .~n C8lcv"ltd b, 
I"~ .:PA·.pp,..,.td compultr mod~lJn. pmanml (·AP·M. n~ mulmum IndJ.kJu.1 ~fftc· 
lIu dow equl .......... 1..1 mrem fOJllI mS"" 11I ••• u III '" 0' .:PA'I ndlalle.llml, or 10 
mnm (0.1 mS", rrom I"~ .Ir palh •• ,. nb 8.. mnm (O.GII .... 4i., dON II .. I .... r ..... ,1M 

J.I mnm (O.OJI mS., mulmum e"KCJ.~ dow ~Clui."'a' dled.ho •• bea ..... xposun ... 
modeted n.htr Ih.n bawd on dMnnolulIIJaac.al cIosillMkr ........,..... ..... kd ..... 
• rea ol.uhnum tspotUn. (~AP" leDd. 10 o.,nsl ....... ndlallall ..... I ...... COllI,... 
I~rnin .round '..os AI.mot blnu. il don DOt .. ke ID. .......1 .Ifu..... 01 IIIr1Jol"H 
racIJoaucHcln b,lernia-hNlucld lurfJulellCl". 

J 11·1 
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A. a."lqvaund 

TlM: impaci 01 environmenlal rdcasc§ of radloac-
1 ivily i!' (vllualcd by e5lim~ling doses rcceived by Ihe 

public rrom CllpMure tolhc:sc rcleascs. ThtSC dOK~ lire 
lhen compared wilh .IIpplkahle lliandards and wilh 
do~n rrom backgJUund radialinn and medical and 
cknlal radiali"n. 

Th: Drpanmtnl of Enrr8),'s (DOE's) public dose 
limil (PDL) limill Ihe errcrlive dose equlYalcnt for • 

memhcr "f Ihe puttlk lu II., mrtm/)" (.mSv/yr) lorall 
palhwa)'~ uf CJlpMurr (ooE 199(1). The effeclive 
dollC:' rquivalrnl i~ Ihe bypolhrlkal whole-body dose: 
Ihltl c.,"ie~ Ihe same lilk or calK'er 01 ,eReIic: di.450rd<n 
al a givrn dOK' 10 a paniculllr Maan (lite Glns..ury). 
U~inB Ihi:. dOK' alhJWs dilect (pmprrlson or e.J'IO!'ules 
lu diUercni orp .... 

In accordance wilh EPA legulaliufts (40 CFR 61, 
sovemir!S radililion doses rrom Ihe air palhway 10 
rnemhc" or Ihe public'. Ik crfC:clive OO.iC equivalenl 
(rom ai,ttume radinaclive ,duws II DOE (xililies is 
limilctllu 10 m,rml)'r fO.1 mSv/yr,. This new radial ion 
Umit under this resulalinn hr'camc erreclive ror '9'.lO 
LANL operalions when 40 CFR 61 W'4:. leviscd in 
Dt-ccmhrr, I'H' and January, IfXIO. 'The prcvious. 
radii1lion limil wu :zs mlem/y' (O.:zs rn!;V/),r) (whole:
body) and 75 mlem/YI .0.75 mSv/),r) (an)' orpn). The 

p';lK'ipa' ~Ibway ur uJNI!'ure at L,c, Alamos has been 
Ihruugb relca.~ or Iildi.,nuclicks inlo the: IiI. lesulling 
in Cllirmal radililion dosn 10 Ihc whCJle body. OIhe:I 
palhway\ ronlrihule: finil~ bUI negligihk dotes. A 
cklailnl dj~cu§.,ion or lUand .. ,d., i!' pR'Xnled in 

Append'll A. 
The Upowle palhway~ considered rnl 1M Lm 

Alamos area are 1111'Imtpbc:rk: IraMp'" of airhumc: 
radiBotl1ive \·mL\.."ion". hydrolngic Iran!\f'JOf1 or Itealed 
liqu,,' dnuenl!'. rClOd ('hain", and direct exposure 10 

elltemltl penelraling radjalion. EllpMUre 10 radiOlc1ive 
m.1lcri:d\ Of radial ion in Ihe environmenl wa. .. deler

mincd hy direci mr .... 'uremenIJ of airborne Ind waler
bome cnniaminanlJ. (Ir conlaminanl5 in roodslurf5, Ind 
of ukm.1 penelralins ladialion. Thcolelinl de. 
cakulalions haKd on IlmMpheric c!.ninn modeling 
were matlc tor OIhef _irhome emiYHm' prcKnl al 
level' ItJU tow lU mu\UIC. 

Doses were cakulaled rrum measured Of Jc:rived 
clpc"u,e, using model, bated un lhe recommrndaliu,. 
of ahe In1emaliunal Cummi .. "inn un Radiological 

'mlcctlon (ICRP) (AplX'ndix D). 1'best dosts arc 
summllrilrd in T.ble: III-I Inr .he: mosl importaol 
upmurc cllcBurin: 

• MaJ;mum B",lnJury Dmt, 01 -Feftu-PuJ'
DOJt' Raft'. Thi~ i~ 1he n1imalcd muimum 
crrel1i\'c deN" 10 • hypolhelinl individultl 
prcKnl al the roinl nn Ihe lahur"lur), huundary 
whele Ihe highc!Iol ,Iuse laic "'."("UI'S. Th;" duse 
docs nol lake inln ,,('enunl sbicldinl or ocru
panc)' and don r.ol mean lhal an individual 
IIC'lulIlly rC'cciYn Ihis do!lC'. 

• Mtu;mum I"Ji~iJuul DUlt'. This i~ lhe e!nj
maled muimum cUc.:liv&: dusc 10 an individu,1 
1I("lually rC'~iding in Ihe: o(f-sile Iocali"n where 
lhe hip~1 cloY.- laiC OCnlB. II Includn (pr

re"'ians rur Ihirldin8 (rot eumpk. rOf heinl 
insMk .. buildins) and occ:upancy (!f.c InK1ion 
of Ihe ),eallhal the renon is in Ihe area). 

• AJYftlR' DOl'. This is lhe cslimaled averilSc 
doK 10 rnhknls of l.m A:arnos and While 
Rock. 

• Collt'Cti,y ERecti,." Dow Eqlli",IIr",. Thb is an 
eSltmale or Ihe lotal drcelin dose (in pen.on. 
rem, re~ived b)' 1M populalion wilhin In flO 
kin (SO mi) radius of lhe lIhonlory. 

The m.lIimum boundary dose and _he maximum 
individulI dose over lhe pasl 10 yurs arc !lummaliled 

in FiB- 2. Each year. more .fun '51',l of Ibe dmc 

re~ulkd (rom airbome emi§."inn!' of aclivaliCJn products 
from LAMPF. 

All htlemal ladillion duM'S (Ihlough infulalion or 
inSCSIion) are 54).ye .. , duM' tommilllKnls (Apprndi~ 
D). Thi~ is 1M IOlal doK re«ived Irom inlake of a 

ndionudide for '0 )'u" (ollowins illiake. 
In Iddilion I.. """P.iaAce wilb dose sllncbrak. 

whkh deliM an UflPC'r limil ror dmc-s I .. 1M puhlk', 
IlItre i.\ I conc:unC1lI commilllKnI 10 limil radialion 
e~pmu,e let individu .. l~ and pPpUlalion gou.". I .. level:. 
.~ law IS realoOflahl)' achievlhk (ALARA,. Thi\ p,lic:y 

15 rollowed a,'''' lIbonlnry by applying Sllkl L'lJnlrul~ 
on .irbomc (mb.."lon.., liquid dnuenllfo. and openlion.", 
nul onl)' to minimile dolo 10 Ihe public' Itvl .ttI .... 10 

limll rclella of radioKlivc molleN" 10 lhe epiron
menl. Ambienl moniloria. described in Ihis rcpnrl 
dorumrnl" the dfecliveft('\..' u, Ik~ Cnnlrull. 
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Tablt 111 .. 1. S ...... ry 01 AnnUilI mICI'". Dale Equlnitals Attnbuc.bIe to I". .... bo .... .., OpenlioDi 

A",..DaI~1o 

~ ...... u .. Doseal M ... hau:II DoH 10 N.arbl Rftldenb 

tabonlO!7 .uncIa~ aD ladlvlduaib Los"" ... 
IltlH 6almrcm 3.1 mrcm 0.11 mrcm 

Location SoulliAry noltla Rcsidcace nonb LmAJIIOOS 
oITA-Sl orTA-53 

DOE .... blit Dos.c Limil 100 INCID 100 lIu~m 

PtKUIa. or 3.1. 0.11':1-
Public DuM Limil 

Bld.around 3371ft~m 337_111 J)7au~m 

PerccnlaJC of bat kpound 2~ 1'-' O.Dl'J 

-Maximum bouadal)' deac is 1M dmc 10 a bypoibeicil iadividuall' .. ubontDl)' bouadal)' ,.,belt cbe 
b'abel dote ralC ocxuG. witla no comctio .. for ~bitldina. Calculalion or NundaI)' cbc IUUJIICS lUI lbe 
indwidul would be Ilibe .... bo .. 1eN)' bolIRd.ry conllDuously (14 bnJday.)6.S days/yea:). 

bMaximUift individual dGM i\ lbe dole 10 Iny ir.dividulill or outside Ibc .... boratory wbe~ ,be bit .... 
dOK rale omll~. Cakulalio. tift illlO ICc:OUId omaPlncy (abc f~n or Ii_ • pelIOn G actually Illbal 
localion). Mlr·,bicidu.,.lnd IbicWi .. by buildinp. 

Willet ROC'k 

O.ISmrcm 

Wbitc Rock 

100 mrcm 

O.lS~ 

337 mrclll 

0.04'.i 

CuUecti"e Dust Ie 
Populalioa -idal. 10 _ 

01 ... t..bonlO'7 

3.1 ptftOn·~m 

Ma witbia HO kin or 
ulloalory 

70 000 peaoa~lCm 

o.OO4'M 
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R. K,Umllt,.,f Il.dl.llon nOM. 
I. 'rnl.1 M •• imllm Indi.ldu.IIJuM 10 • "'~mhu 

of Ihe Puhllc from 1990 l .. t.o ... loFJ Opt ... llom. 
lltc· maximum ilM.livi~ulIl dfcl'livl" duM"' cquivllltni In a 
mcmllel ur rhe puhlk hum 19QO uh"'illury orcl"liun~ 
i\ c:slimatl"d I" Ix' J.I nllcmiyr «().OJ I 1115vIYI). This i~ 
Iht' I",;d drCl'livc dn't" C'(luivllh-nl rr(lm .. II palhway", 
Thi!' &k,~ i!' 1.1 (IC or 'he DOE's POL of 100 m,cm/y' (I 
mS"':yr) d{(,l'li,·c dusc equivalenl rrum 1111 palhw;lYI. 

Thc du~ O('cUrTl"d OIl E..:s( Gale (Ihe Lahorlilory 

huumJ.lIY nnnhca"l (lr LAMPF) and ... ·u plimuUy due 
10 elIlemlll Jk'ncII"ling ~illiion (rom air 1C'li,,"rion 

plud''':b Ideucd hy 1M LAMPF lI('artrllor. Tht'doK 

i~ b;lW'd un envilonmenlll' mca-""tmtnl dala diKusKd 
~Inw. Tahle 111·2 ~umma:i/c' Ihe mUNnum indi
vidual efrecfi\(' du~ equivalcnl "nd uwcialed nrpn 

":',~". 
The .1vclage dre('livc dtlK 10 rnMknl" in Lm 

Alam"" luwn..\ilc alllihulahlc let Lahoralory nptrali,,"~ 

in I'MI Wa, 0.11 nllcm (0.0011 mSv). The ('nile· 
-ronding dmt 10 While RCM."k rc:sidenls wu. O.IS mlen1 
(0 ... ,., mSv). 11K' dnw~ lIe "rrrollimalcl)' Vf n( 

EPA·, 10 mrrmlyr (0.1 mSv/yr)air ra,hw"y 'Iandald. 

ThI.'Y wert' c\limalnJ U:S;IIJ: thl' (,,\p.MH 1111 "kb, III1:a· 
!'uft'd !olllck rl"l('a'\o{'~ (Tahk G':!). and 1941(, ",e'rllfl!' 

'ulCkal ~ala. 

1. nOM'S from N.lunl Hulqcround N.dl.llon 
.ad Mftlk.1 .nd l)ena.1 K.di.Uun. EHn'rivc duS(' 

('quivalcn~ {ru", n"lur,,1 ll,u'kgluund and frulII medical 

:,nd denlill u~~ or ladia,i"n arc C'Slimal('d ~I lhal wc 
ma.y prnvi4k a rnmpllli!4," wilh dlJ!'('1 lew Iring lrom 
Lahoralury optrali.,n,. Duw~ (rum "Iuhal ("lInul Ill' 

,.nly a small (rllclinn o( h'llIl ttukgruund dU10eli (dU'h-, 
NCRP i9R711) and aIr nul 1'lIn~idell'd furthel hClr, 
ElIJt05ulr 10 nalulal hllckglound Illdillliun rnulI" ",in

"irally in whole·tt.""'y &kN~ lind in f"nfj,cd do5r~ 10 

Ihe lunR and olher nrgllm. ThC'!W:' dmn all' divided inlo 
Iht'M rnulling rrom ClIr()~UIC In rUIn ~nd il" Ikcay 

I'rodu'':ls Ihal mainly a"cl'l lhe: lung lind IhuK rmm 
nonllldt". ~'UIC'CS Ihal m .. inly affl'cllhe whnlr body. 

E.":male~ Itr h'a('k8lnund Illdialinn lire flll!W:'d un a 

r('C'C'nl ('Omr'C'hC'n~ivc r('rnrl tJy Ilk Nali""al C.,uncil 

un Radi .. liun Pmlc('linn and Mca~uI('mcnl~ (NCRP 
1'lH7a). The 19K7 NCRP le,..,.,,1 U!W:'~ 2lY-' !\hiclJing hy 

,Iruclurr, (nl high·rnrllY cll5mic hdialion ilnd lfY,i 

!W:'1(·,hielding hy Ilk 00dy for ttnts.,ia' rildialion. 

T.bIc 111·2. Maximum ladl.ldu.1 Dow from I .. bonlo" 
0JMnUonJ dunaal990 

Olga 

Bre~\1 

lung 
Rrd mllrrow 
Bune sUlbce 

Thyruid 
Tr~ln 

o...;uiu 

1 ... ,..00 ... ''''7 
C'pentllou 
(mnm/Jr) 

).1 

3.3 
2.7 
2.R 
l.1 
l.l 
l.6 
2.'-

hOt: 
Publk hoM 

Umll P~rna ... or 
(mrwm/,r) PUI. 

100 l.1 

• • 
• • 
• • 
• • 
• • 
• • 
• • 

-Muimum dc~~, In ol,lIn, ;lrc rreKnled 'nr rd(fl:n« ""'y. 1M rtnifJ118 DOE Radialion Pr"I(dinn Sllimbld 

limiled IhI: r: ":nlion dme In individual CJrpn~ 10 , "10 mrnnt,r. This "lndard hat han ~rrrcrckd tty DOE Or""r 

5400.5 whkfl rimil, radial inn dmrs In nrpM Ihrn..", the dfrdiv~ dmc tqulvaknl mnctJ'l. 

----------- ---------~~ 



LOS AI.AMOS NATIONAL IAIIOAATORY 
ENVIRONMENTAl. SURVEI&.J..ANCe 1110 

Whulr.~"")' elllcrn,,1 duSt." i~ in"'urrCLI rrum uro' 
,urc In ,°tl!>mk ra)·1' an..J I;.J c)lh:mal It'trt'1'lrial radial ion 

frum nalurally ",onlrring IlKIiolk"ivity in the unh's sur· 

face and rrom gkJbal ralluul. Efre('tiv(' dmt ('qui". 
"lcnl~ fFllm inlcm .. 1 r .. di .. li,ln .. ,:: duC' Itt radionudhks 
d"PCbilcd in Ihe budy Ihmugh inhalation or ingefotion. 

Nnnradon d(e .. ·tive doM:' t"luival('nt~ rrom hack· 
~Iound radiation vary e.u·h fe,., dc."p:'nding on faclol'll 
~u\:h ,,~ ~n,yW oovtr and tht !"nl." ",yrlc (NCRP 1..,15 ... ). 

E.~imalt~ or bildtcmund f"dialinn rmm nnnrildon 

lIU"'':,,',. ale baKd on mUl'uled Cllltrn"J I"di .. ti"n bad
ground leveb of 116 mrcm (1.16 mSv) in U'IS Alamm 
and 12" mrem (1.2 mSv) in While. Rock CilUKd b)' irra· 
dialiun (rum chalFd ranides. :. ra),s.lnd pmm" rays. 
!'It-aK nolC' Ihat IheM' C'5limalu did n.... includC' 
mca~urtmtnls lakcn .. I IWO munilming kJ('alion.\ 

(Seclion IV). Tbell(' un"'urrecled fDC'asured doses wC'rC' 
adju~lt'd fur :\hiC'lding by rcdudng Ihe cO!Imic ray 

l'umpcJnenl IN' mrtm 10.1\ mSvJ al ~ AJ:unm and 

52 mr ... m 10.52 ..,S,·, al Whilr R,,,,:k) by 20"'" In IIJ.rw 

(nr lIohitiding by :.lruCUUC5 .. nd hy frdU('ing Jhc 
ttrrnllial \'omrnnrnl (Sh mlt'm (0.5" mS"J al Lm. 
A'am"~ al'M! ",. mrt'm 10."" mSv) at WhilC' Rodl) h)' 
3or,;. lel "lklW for lI('1r·~hidding by Ihl: t'Iody (NCRP 
IQH1a). To theM' nlima.e~, ba.lO('d on nlC'iLwremrnl,. 

were ;uJ..tcd 10 ".rrm (0.1 n1S,) "I LA,"" .:o.1"mos and II 
nlltm (CJ.OH mSv) "I White Ro .... , rrum n('utron l'osnlic 

mation (:!O"f 'hielding u,umC'd) and .ao mrrm (CU 

mSv) 'rom inlC'mal radi .. l;nn (NCRP 19H7a,. Tbr 
utin1alcd whok tN'Id)' do<w: frnm hat'kground. nonradnn 

radi .. lion i" 1.l1 mrtm (I.J7 mSv) al t-Jlh U'"' AJalDO:\ 
.. nd Whilr Rl'M."k. 

In addici.,n In Ihesc nunradon dOSC'I. a sccond 

comrnnent of b .. ckgrnund radiatiun i, dc1!IC to the lung 

from inhaJ"tion of :::Rn "nd ill!. deay J'rndU('ls. 1M 
:::Rn i" I",'lduccd hy deC' .. y of ::6Ra. ill fDC'mtlCr of Ih~ 

uranium Mrin. which i. naturally J'rC'M'nl in rnnslruc· 
linn malrri"l. in huildin,,~ and in Ihe unde"yin, !IOiI. 
Tbe dfcC1ivc &J.JlW:' cqui""I('nl rrum up~":,r In back· 
8round !!!Rn lind it. d('('a), f'lrnduct, j, I .. k ... n In fte 200 
mrrm/Yl.2 mS"/),r) (NCRP 1""7a). Tbi\ itack8lound 

C'~ljmale mil)' tic rrvill('d if a ""Iionwidc ~Iud)' uf 

hlKkgruund (eve!. e.f :::R" and it. de"ay ",nduct. in 

hmne. i~ undcn .. kt'n. l'I:\ re('ommended h)' Ihr NCRP 

(lCfH.I. ,9M7.i1): 

ThC' Inral drrclin dn!l(' equlwrlrn. In re,idtnl~ i, 

J)7 mremfyr (l.J7 mS,,'yr) III Lm AlamM and While 

.I,o&:k (fahl" 111.1). or 1~1 mr~mlyr 41.37 mSv/yr) from 

n"nr.looP JUUf,,'CS and 2UlI mrrll'l/yr (2 mSvlyr) rrum 
radon. 

MC'dica' and dental radiation in thr Uniled Slalrs 

J('t'OUnb ror .n avtragc cfrtrli"r dH~ equiViltnt. J'lfr 
prl'llOn. of 53 mrC'mJyr (U.S) mSv/)'r) (NCRP ,qH7a). 

This ntimatC' includes du~n Crum t-Jlh " raY$ and 

r .. diophannilc~ulicals. 

J, Duta 10 ladlddual. 'rum .:"leraal P .... ,,...· 
In. Rldl •• 'oa from Alrbonl' .:mlllioni. Tbe 

IhrmJnlumllK'KC'nl dmin1etrr (fLD) network itt thr 
Laboralo'7 hlunda'7 n.Jnh or LAMPF indic .. lC'd :I 6.) 
mrtm (0.063 mSv) ineremenl ahuvC' ensmie' Ind 
trrruirial hKkground radiatinn during 19'1(, (Scc. IV). 
Tbis inelC'menl is attributable to rmi!oSion of ail 
aelivatinn J'roducl~ rrnm LAMPf. Based on eslimalrs 

of JfY4 ,hk-Iding in.,ide buildinp (NRC 1'171. NCRP 

19147,,). lfY,f Mif-shk-idipi (NCRP IfIH7a). and 100'Jf: 
(1('eupan':y. thi5 6.J mlrm (IUHJJ mSv) incrclMnl 

lritnslaftslo an e.limatC'd 3.1 mll'm (O.OJI mS,,) whole

hod)' ..low tn ~n individuallivin, along Siale Road 502. 
"onh~ast of LAMPF (Tattle G·I). Tbi, ltJ('alion has 
twen (he al". whfr~ Ih~ highest hound." and 
individual dmC'!l hav~ ht'f" mU!lur, J 5il'k"C' dmimt'lC'r 
mnnile,rin, tlCpn. 

IkcaUK Ihi5 dosc is from ellt('mal prnC'ualing 

ndialion. Ibc ).1 mrem (0.031 mSv) whfJ}c'hody dose 

i!l num~rically cqu',1 In .he dfnlive dolW:' ~quivalc:nl. 
Tb~ J.I mrtm (O.OJI mS~) dfrt'ti"t deN' i~ JI~ 01 
EPA's air ""Ih",ay siandard or 1fI mr~m1)'r 

(0.1 mS~/)'r). lnd J. t ~t 01 OOE's PDL of UW) mrrmlyr 

(I mS,,/~') (App::ndi:. A) . 

.t. DoNs 10 Indi_lduab 'rom (ohalalloa of 
Airborw Emlulnns.. Tbc mnimum indi"id"al drec
.iv(' dose, aUrihulahl~ 10 inhalation of Ilrborne' 

rmk\icw (Tabl~ G·I) II'(' below the EPA lir palhway 

......... rd or 10 mreml,r (I mSv/,r) (Aprrndl" A). 
uposur(' 10 lirborne 'H (al trilialed waler \tapm). 

Utlnium.1.",.,. J ... ..: ....... Itd wArn w~rc dc&cnnincd 

hy mra"urC'mC'nl ($ce'. V). Correction for bKkJlClUnd 

W"!l m". by ."umin, Iha. nalural fldioactivil, and 

wt)'''. (aUnuI werr r""rC'scnled by dliia from ahe 

.hrre rC'gioaal umpJinS "'alion.\ II £''PiIOO1 .. , Pojoaqu~. 
lind Simla Fe. Dosc~ wele " .. kulalcd u.\ing IhC' pr(J('C'· 

durn dcK'fi!tcd In Appendix D. 

TIM' 11f..... crf"ct'''c dO!Ic "quintenl wn 0.09 
. mr"m (0.0009 mSy).. nr 0 .• '1 nf the DOE'~ PDL of 100 

III·S 
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nlfc:m/yr (I mSv/yr). and n.91)f nr !he EPA, 10 nlrem/yr 
(0.1 mS".'y,) lila.wil'~ for d,,~ hum the air ra'hway. 
Emi~ .. i"n5 o( air aClivalilln produds (rom LAMPf 
rr~ullrLl in nr,ligihlr inhal;,licIn ClJlOsuru. 

EAJK15ure (rorn 1111 olher almmpheric rdu5CS or 
radioaclivily (Table G.2, Wa5 evalualrd Ity Ihcorrlkal 

calculalion~ o( airtJomc di~~"iPf1. All potenlial doK5 
(rum Ihe~ orh .. r 'clea!"~~ were leu Ihi," lh~ wnallnl 
onu preM'nled in Ihi~ Kceion and Ihus were ron,idc:red 

iMignir., .. anl. 

5. Mod~lftI .)usn rrom Airborn t:mlulons ror 
('ompliann wllb ~ (· .. ·R 61, Suhptlrt H. The EPA 
rc~uiru Ihal radialiun dn50U he dclermilK'LI wilh Ihe 

CAP·M compuler (.'0","5 AIRDOS2 10 demon.,lrale 
,,,,,mrliancc wjlh 4f) CFR 61. and RADRISK (-&0 CFR 

61). The CAP·M n>du were run wjlh ,qqo meleoro

Ingkal dala. hdinat1tv," rmi'-'ion~ ,"'Ia (given in Tahle 
G·2). and RADRISK iJclK (onwenion (xlon. As 

upccled. more Ihan QW,,", or _he maximum individual 

d(lSC ruulled hom nlernaa upMurc In air xlivalinn 
rmdU(I~ rrom LAMPf. The maximum individual 

dreCliYe dmc equiyalenl. ;:t.~ dclermined h)' CAroM. 

w&.\ H.I mrem (n.OK' mSv). C'O"ec1ed 10 include 
~hidding hy buildhp (3(Y4 reductinn). The 

cak.-ulalion ,llIO (ouk into a(cuunl the cheminl rurm or 

Ihe r:tdinnuclidc:. ~U('h a., whclhc:r Irilium wa rreunt as 
Irilialcd waler or Irilium pi (M'e Appendill 0). The 8.1 
mrem «wal mSv) maximum doK. which would occur 

in Ihe arca ju.~ nonhuOo,1 nr LAMrF. k HI"~ of Ihe 

EPA"s air p.1lhw .. ), ~I .. ndard o( 10 mrem/yr (0.1 

mSv/yr) (dlcclive dOK cquivillenl,. 

The Laroratory ii ",,"enll), reviewing il~ airborne 
",dinactive crnuen! mottiloring program 10 dclermine 

cl,mrliancc ilal~ wilh EFA'~ Mack mnniloring 

requiremenli in 40 CFR (,J .lIJ. An invenlory or 

radiunuclidr UK al ucb LANL (xi lily i~ CURtrtlly 
t%:ing (ondueled. Thi~ in(orm ... ion will ~ u..~d 10 

idenlify which slilcb al LANL require ernlKnl 

munilorinl undc-r ItIL- EP" regutllion" 

Sec Arpcndix D fur ilddilional inrormalion on 
modc:ling J,tK~ unJer .10 CFR III. 

6. ,,... rrom m"ed Pend""'ntl Hadl.'''n. No 
direcl pcnelJaling radiillinn frum iAbnflllory orrnliioM 

wu «Iected hy no monilorin, in orr-"ile area,. Tbc 
only orr·~ile TLO mcasuremcnl~ showin, an,. eI(", 

'rom LahonlOry opc"'linn~ were thcl'K fakn norlh 01 

LAMPF. Theo,(" w['Ie due In airhumc: c:flJj ....... iCln~. as 

diK'U~wd above. On·~dle TlD me;t:\uremenls or (".Ier· 

nal pcnclraling ra&Jialilln rdk"lr&J Lthuraillry I'fK"JlI· 

hOM and did nol rr.rr("M'nl pufenlial ClpKurr 10 lhe 
public. During Jlrc:vit,us ),("a". a J10Ienlial 2 In J 
mrem/yr (0.02 In ruo mS\'lyr) dOK III Ihe puhlic 

"",,"cd 10 memMD or Ihe ruhli,' u~inl Ihc DOE· 
conlrolled fOld rauing hy TA·I H. Thi~ pol"nlial dilK 

did 1101 ui.\1 durinM 19Q(, """aUK n( nlnailed 

opcraltona II T A·I". 
The on'5i'e TLO ~Ialiun (Sial ion 2". Fig. 7) nur Ihe 

nonhca51em Ltborillnry boundary r('('orded an above· 

hackground ~ "' attmrl 27 mrem (0.27 mSv). Thi~ 
dose rentclS dirtCI radj"lion (rom .. localiled 
ac""mul .. lion III mc~ on Kdimenl~ Ir .. n~po"td (rom 

TA·21 belore 19M. No nne ruidu n"ilr Ihi~ lucalinn 

II Ihis lime. 
no sl3Iions Oil While Rock (Slallnn ] 2> and .. I 

Shell (Sial ion 10, had anomalou~ rC"adin~ during 19WJ. 
A, will lle di.'Lu,-wd in xclion IV. lhelr readings were 
invnlipl"d wilh a field lurvey. whkh included icknli

lying whal radionudidn auscd Ihe devaled rrading. 

The elevalrd readinp were oItKrved al IMIC lIalions 
while Ihr Mlrve,. were conducled. Elevaled levds of 
nalurally """Rin, radioKliwily. fMnicuJ,uly l,4Bi and 
114Ph. were obscrvrd ,I hoIh ioc'aliOM. ~K 

radionuclicks were idcnlirlC'd by cnllnling i,,-J;IJI 
glmma ~dn Oil exh 1"",lion wilh .. high-puril' 

lennanium Iktector. Thnc- radionuc:lide~ arc Mlurally 

occuRin, and arc JM)IlISSOCialnJ wilh iIIny LANL orer
alion, 

7. Dosn 10 ..... I .. Wu.h 'rom Trna.d .. :mu~a' .. 
AI Ihis linx. disdMr.'" Irealed dnUC"nI~ do noI now 
b(yond lite IAhonrory bounduy bUI arc rclai_d iA lhe 

"U""ium or Ihe rC'cciwinl canyons ($cc. VI). T'hc~ 
Iruled ctf1ur.nls arc mnnilOfed al poinl or diKhar,e; 

.heir be .... vinr in the all~lum or I~ nnyon.~ below 

uulratl~ tau been Jluditrd and is monilorcd annually 

(U .. ton.."n 1976a. 197611; Punymun 1971. 1974.; 
xc. VI). 

Small quanlilk. or rldio.1c1ivc ronlaminanlS Ir"n~
.JOt1rd duff,.. .JC'rinds 01 MaY)' runo" fine heen 
mtMarrcl in nn,..,.. Kdimcnls ~ynnd 1M ultflflllOry 

bou ..... " in .... Alamos Can,..,... (fi,. 5). Cak1llalioM 
rude witb radiokJ8k~" dala 'rom Acid·Puc"lo If'" t..", 
Afamos ("anyon.' (ESO 1981) iAdic.'ale a minor ClpMUfe 
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WtOO o EtOO E:roo E500 £600 

- N300 
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S200 -

I~ 

WtQO t £100 £300 

LEGE"'" I I 
I .. ..:. 'lS200 
I • TLO~a~ninE". ; 

111'0:' .me.,.... Nefwotk 1 
I 

® TLO Loc.atic,l NIolIMef I 
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'-AMPF NeMofk 

I 
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i 

.'1 .. 1. Thcrmnluminuccnl d,,'\imclcr (fLO) rOC\1In.1~ on or nCAr 1bc LahoralnfY l!.i'I:. 

p:l1hway 10 man frnm IhclIe clinyon scdiment~ (caling 
Ii"er from a ~ecr Ih"t drinb walcr {rom and gales in 
lawn Los AI,mo\ unyon). Tbi~ palhway could 
poIentially rnult in a muimum ('am milled e((cdivc 
dnK cquiv .. renl of O. 1 mrem (rUr,. mSv). 

I. Dotes eo IndI,Idu.1t (rom la ... tIoa 01 , ..... 
sCurr... Dala from ~mpling of produce, fi.\It, Ind honey 
during 1990 (Sec. VU) wcrc UM'd ro rlllmalC doses 
'eceiycd from c.lin. Ihc!IC food.\luffl. All aIC1lI"cd 

c((eeli"· ... dnsc cquiYalcnlJ are D.I~ of DOE's 100 
mrtlAlyr (I mS"/yr)!Uandani (Appendix A). 

fruit and "elc1Jhtc \ample, were analy/cd 1m sill 
ndioftuclidc. ('H, "'c.~ fOl.1 uranium. VtPu. and 
V'I.z.,Pu). Tltc maximum cummillcd clrcc.ivC' dDJc 
cquiyalcnl Ibaf would rnull from ingcSling one-founh 
01 an .nnu •• CMsumpliM c., frvit\ Ind "c",lablcs (1M 
") I ... • tt orr·I"c ronlinn WII 0.13 mrem (0.0013 
mSv). TItiI dole is 0.'" of lhe DOE's POL fm pm
fCclina mcmhe" of Ihe puhlit: (Arrrndil& A). 

Uf·i 
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In(l:ulilln ,., l'rcldu,,·c l"t.lh:clcd on·s;ll" i~ nol a ~jg. 

niri"'anl ellptJ5UrC palhway ~l"auM: ur liar smilll amuun' 

of tali"'" male rial, 'uw radi(1nudidc .... unr(nlr~IK11, •.. IJ 
limilril ;u".~r~·.' 'ollK-~ focd. .. luf(\. 

F;~I' ~mplc'~ wen: ~ .... I)'lC'd ror "''Sr, 1.17C~, nil'ur:d 
uranium. 1'·Pu. lind 1..t914/Jpu. RadinnlK'lidr ("(tocrnlr,,· 

lioM in r .. ,h rrom COI.:hili Re~rvoir. Iht ymrling 
localKm down~'reilm fn.m Ihe La hur.J I ory. ilrr com· 

rarC'd wilh rnncrnfr;"ion~ in fi~h l"kC'n r,om Ahiquiu 
Rncl'Ydir up'lfram. The maximum dfnnvt doK 
cq.:i ... .JJc:onl 10 iln imJividuill C'aling 21 IIg of fa5h fmm 
Cl-.--hili Rnervuir i~ IUN mrem (0.001'" mSv). which i. 
<0. J ':f or DOE's 100 mrtrWyr (I mSv'yr) ~"nd"rd 
(OOE t~). MaJlimum organ dmr is 0.011 mrem 
(IU .. lH mSv) 10 ltonr ~urface. 

Tra .... e amounl~ I1f radil1nudide~ wC'rt rnund an silr 

in hnney. The m,,"imum dfe,,·I;v ... ~ ... quival ... nl PIle 
wnuld grl from C'fI1inIC 5 k, .. r Ih;~ hone),. ir ;1 wrrt 

made av"ila"te rur .... lIn .. umplinn. wnuJd lie OJ)6 mrem 
(1t"1.,,, mS,·), .... hkh i\ n.",,'; nf DOE'~ Ino mrem/)'I 
(I mS\I'/yr) !Io1 .. nd .. rd. 

9. ,oullKtln t:lTrcllu IJDw t:qululnlJ. The 

1qQ() 11'lf'Ulalion colkcliv ... c:rf ... crivr ~ equiv.JlC'nl 
alllibuLlttl ... 10 Lt~:·:..~lnry O(1'Cralion-, 10 ~noM living 

wilhin 80 km (SO mil o'ihe L1t1nrarory w ..... cakuJafrd 

10 he." 1.1 ~BOn·rem (0.0)1 pcnoll·Sv). nii dntc i\ 

<().I% or Ihe 700no JK"'~ln'Jl'rn (7110 pt.·'!\(IO·SV) 

n~ure from nal&., ;.: J'ladground radia,illn and dl.I''f 

tlf Iht II 00., ~r~"n·rt·m (110 Jll"r~..,n·Sv) r~pclSure 

from mcdK-1t1 r.diilliun (Tahlc III·)). 
Th" l:olle('livc &JcJSC: frum L1tJ.,ralory c»pC'rll'ions wa~ 

{"alrulal~d rrom mr;uurrd radiunudiak emi~'.un rain 
(Tahl... 0.2). almmplarric 1IMldeling u~jng mC'ilsured 
meleom'ngtnl dal. for I.,...,', .nd porulalion dala 

bawd on 1M Burrau of CC'n~u~ ,:ounl (Tahlt 11·1 lind 

A~ncJiJ, D). 
1M collective do5C' rrom nalur~1 ba"kgrnund rad~· 

dnn ... s aku'''IC'd u5inl 1M h""kground radillion 

.evrl, givrn attovr. F(1f Ihe PlPulalion livin, wilhin Ihe 

IWl km r"dius or 'he Laboralory. Ihe dmr rrom medk'al 
...nd IItnlal ,adiaIH'" w..... nll-ulaled u~in, a rMan 

annual du!W: of ~J mrem (O.S) mSv) prr npila. The: 
roru'alion di~lrihulion in Tahle II·' was ulIC'd in bolh 

Ih~K' nlc.-ulalion~ 1000tain Ibr .. " ... , ("olkc1ivc doK. 
Abo shown in Tahir III·) is lhe." mlle("livt rifrclive 

dose eq"ival~nl in l..m Alamos CounlY from l.3bon1lory 
opc'Dlion.1, n.1lur.l1 "ackRlnund radi .. lion. and medical 

.lind denl:1I radi .. lion. Arrrul;malcJy 7fY..f uf Ihe 101.11 
cnllrctive ~ Ir"," Laho,..lory operalion., i~ 10 La~ 

Afa"",", Counly re~idenl~. Thi~ dow h, dJ.1':l of lhe 

colkClive rrfecli\l'e doM' equivalenl frnm ttxkl'ound 
and 0.2'" of Ihe C'nllt'(li'ie "'IM 'rom medical ...... 
denial radi~inn. rC'!lopr~'i'icly. 

T ... III·J ..... I.m.l~ (OollHl'yc r."rcl'n bow 
.:qulu"la dum.. 1990 f,.nnD.nm f~noD.SyJ) 

Tolal caullC'd hy ..... hor .. I0'Y rtlr&.ws 

Nalur .. 1 backllound 

'm AJ.mos Cau", 
, .1 JOO J!!!!OIU) 

2.2 (0.022) 

Nnnndonit 2 SOO (H) 
_R_adon _____________ 3Il00 (36) 

T"lall."ilu~d tty nalur,,1 WJurcu "f radi .. licJn ft 100 (ft.) 

·Includc~ "'~~ rrpnned ror U~ AlilRlO.\l Coullly. 

IOknlR .... 

'ZU 000 p!no ... " 

l.1 (0.031) 

21000(Z'M) 
43000(430) 

70000 (700) 

•• 000 (110) 

ttco1'cula'i .. n~ ... re bned on nD nw.lUrnncnf'. Tbty Induck I 20"" r~dudion in cosmic rad"'f;.,n rrom 
~hklding tty "ruc1urr~ ... "" ~ W", rrduclioft in kmSl,ia. :adiallinn fram self-slliddin, by the' hnlSy (NCRP 
1'lM7.,. 

~NCRP(l9H7a,. 

III·H 
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( .. Rhk Iu iliA IndIYld ... ' 'rum 1..-1M..;'loI'J Kellrun 

I. t:"dmaUna Kllk. Ri~k tllimlk'! of possit,lr 
ttc'allh drcds from radialion doKs I,· lhe puhlic 
rnullinl rrum Laboralory npcralions "~v4. been madt 
10 provh,Je ptRptdive in inlerprdina IheK radial ion 
dmcs. TheS( calculations. hownef. may oy !rnlimale 
Kluotl ri~k fOl low·LET (linear cnel" Il'Insiel) rldla

lion. The NCRP (1975.) h. wamt'd Ihal ·ruk clli· 
males. IUf radiu,cnie' cancelS al law dose .. and low dose 

rain d~rived on the b,ai.' of IiMar (pruponional) 

cXlnpofalion fmm Iht rising pot1inns of Iht «10K indo 
dence curve al hiS" dll!K'~ 1I.-:d hish dow rllet ... can· 
noI be npeci J .. t provide I('alislie eslimalel or lhe 
&"1ual ri,b frum low·level. l,rw.LET radial ian. and 

have suc:h a high pruhahilil)' ", ovnellimalinl Ihe 
aelu,,1 ri~k a\ In he uf only mar,inill valuC', if an),. fOl 

rurpl!K'~ ,·f l'uli~lic li~"·""nefil evalualion.· 
Lnw·LF.T ladialitln. whic:h indudn gamma ra)'s, i~ 

Ihe plindral Iype 0' envill1omc:nl,,1 radiali .. n re,ullin, 
''''111 Labo.alory opclalion.,. E"limaled ""*5 from 
high-' ET ladillinn. ~u"'h as neulrun 01 alpha pan ide 
ndialinn. a~ le~, Itlan 3r t of eslimaled Iow·LET radi· 
alit'n dmors. Consc'luenU,. ri.,k nlima,n in litis rtporl 
ma)' ovelnlimale the InK' ri\k." 

Rbk c,lamaln uscd here: arc ~d on Iwo reanl 
rernn, hy Ihe Nalional Rnca,.:h Council" Commiltee 
on Ihr Biolnlk'al Erre~l:\ or looilinl Radialion (8£IR 
,V 19M, BEIR V 19QO,. T'fIco~ ~rnn.\ ilKYlrporale: Ifle 

re:HllJI. of the """'" curren' rC'scilrch a""; UpdalC' risk 
e~imalo in p'cvit,u~ Hl'\'rill.1nt:c rerons IfQl we:~ 

Ita",d un Ihr wOlk of Ih" fCRP. The pr.,.,.cdu,r" UKd in 
Ihi~ r('ron '.,r lhe' .i"t, e:!Uimale~ arr dC'lICribcd in mo,e 
dclail in Apprndix D. 

1. kl~k 1l'81li N.runr nackarnund ~t.dla.lon and 
~I"'lnl.nd 1,..., Rad ... fon. Dulinll99f'. I'IIC'nnM 
living in Lm Alal'llOll iInd Whilr Ro .... ' rrccivrd an ""'rl'
agr cr'eC:live dmc cquivakn. "r 137 m,em (1.)7 mSv) 

or n"nr~donr ... dia.ion (print:ip.1l1) In lbe: whnlc III.)') 
',um naruAI sources (inc:llKling ,o,miC', Irnnltial. and 
KII-imeJialion IOUfftJ, with allowance!' fu, ".leldina 
and cosmic ncuffnn upmarc'. Thu.\. lhe' .... d nl'lC'Cf 

mcKtlIiI), :i.,,:'; "'"ihulablc let nalul'Il. wllalc ....... ' Adil· 
'ion in '9'10 w~ I (hancc in 16000 in l.m AIa,..,.11NI 
While Ri,.,.k. 

Na h., .. I had'puumJ r .. &Jialiun al!\l) indoon CXf""J

surr In Ihe lung rrunt n~Rn anLi ils dr' .. ~)' prnduds (Kr 

ahel'llt) in addili"n In l'lpu~urr In whule,he""), radialiun. 
Thi~ cxposurr 10 Ihe lun8 11110 carrirs a ,'hanee: of can
cer mon_liI)' 1tr,'aUK' of nalu.,,1 ladialiun !lUUI,",:1 Ihal 
wele nol inctud('d in lhe ('slimal(' fu. whu~-boLIy radi
alion, fUI 11K hackpuuntJ d'('clive dllsc equival('n& or 
200 mlC'mf),I (2 mSY/),'), Ihe: adde'd Ij,k ilt'c .. u~ of 

nposurt 10 n:nuIII mRn .nJ lis dC'ea)' product' j, 1 
chance- in 14 Of." 

Tht lotal nn"'(,f mc1nalily Ijsk rrom nalulal h~·k· 

ground radi ... li.,n i\ I c:hanc:e in II 000 rlll Lus Alamus 

and While: RUl.'k rni4Je:nls (Tahle 1-2). The .ddirianl' 
ri,1& o' can", mUrlalil), frum c:lf1'~ure: 10 me:dinl and 
denial radialion i~ I ,'hancr in 43 'UI, 

J_ Risk 'rom l..-bonl"I'J U,..,..,lun!J. T'fIco ri~b 
nlculaled ahwe from nalulal hac .. k~Ic)Qnd r .. dialion Ind 

iDedic'al and denial radial ion can tIC cnmparcd wilh tlK 
ilK'Iemc:nLaI ri",1& ("auscd hy odialiun frum Labora'n". 
op:ralion.,. The' Iv('rap: c.Jmcs In individuals in rAIS 

AlaR'1C'J5 .nd While Rock ilt'nuw of 19QO Labnra!:lry 
Kliviliel w("(, 0.'1 lind n,'5 mrem (O.OUII and 
0.Oh'5 m$v). Ie:'PCctivc:ly. ThC'K' tIt"""S arc nlimaled 
10 add lirtlimc Ii, .. , of ahoyl I c:hanc:e in 2 I (0) 10) in 

"'18 A'arrlClS and I chanee in J 5 000 fWD in W'n'~· Mock 
let an individual's lisk o' calK'C'r monalil)' (Tahi'- 1-2). 
"I'lKK'ri,k... art cO. ,~~ PI rtk rj",k .urihalt'd let ClIpetsUft 

In ulural bxkg.rnund Iidiali,,,. 01 let me-dieal .nd «k. 
lal ladi.trinn. 

For Am",ican.,. Ihr jlVC.lge lifetime ri,k is a I-in'" 

dI.1tN"C of roftlrx1ina ('Incr, and " l·in-5 dl.1net' nf 
..,inl of (";IlK'el (EPA 19741). The' I..n\ Ala~ incre
mcnl~1 .ig allrihulablr 10 Lab", •• .".,. orrralinn., i., 
C''1U~lIknllet .Ik a.WilitJftaI rapmurC' 'rnm (',~mie ray' 
a I'IIC'nun would If' r,um n)'ins in it """,merdal jel ai,
nafl for JO minole" II an alliludc p, 9 100 m (30 noo 
fl) (NCRP .987ft). 11Ic upn!u,e rrrtm ~lrarOI')" 

ol'llC'Arinns 10 lAs Alamm Counl, rr~idC'nI~ is wC'1I 

wilhin vaJiliions in ClPO""C' of ..... 11(' propk 10 nalural 

alVnM: and lC'ne~"gl IOUr"~ and ,Ie"a. f.'''lUl. fUI 
e.ll ... plc. the lmounl of ..... ~r lAd Yariabilia), of 
the tolar IUMpOI C)'dc nn expgin • 10 mfcm (0.1 
mSY) d,rrcrcnee from Je., In ",If (NCRP 1975",. 

I" .1, 
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IV. MEASUREMENT OF EXTERNAL PENETRATING RADIATION 

I.enl~ 01 ul~m.1 JWn~I ... llnlC ndl.Uon (ir;cludlnK I .nd M.mm .... y~ .nd ch.llCl'd
putlde conlribulinn, In.m cMmlc, ~rn.lrlll, and manmld~ Jf.urc", ar~ monilnr~d In Ihe 
lAS Alamos aru _lIh IhennolumlDtK~nl do.lmd .. n (rI.n.,. Th~ only huund.ry or 
JWrlm~lcr mu'u ... m~nb !hn-Ina .n ~fT~d .1Ir1bul.tbl~ Co IAh.,r.lor)" opcrallon, -~n IhUM 

lrom dMlmelcfS 10C'lI~d north 01 che 1.01 AI.mot Mnon Ph)'.ln .·.dUI)' (. IIn\;u p.rtlcle 
.enln.con Th~M '1'1.., •• hawnt aa .hou·_qround rldl."on mU!lur~mnl ohh .. ul 6 • 
J mr~m In 1990, I~ •• Ih.n Ih~ d ... DleHuM In 1919. Som~ on·.I1~ mu.ur~m~nl.. wen 
abou b.cka .... und In~l~ U upKld. ... nee.lnlC ..... anh ac.h·III~. lind w.~. m.r.a~men. 
0JWnr'nn •• Ith. IAoontCH"J' 

A, a.dcarouacl 

NAIUr.d nftmAI pcndnling rAdiAlinn cnmn rrom 
Icrrulrial "nd (mmic ..ourcu. 111;:- nalurAI Icnt!'lri;d 
l·"mpontnl rnull~ rrom Ihc dcc:ay or MJK and of 
r;edionuclidu in Ihe: deny chAin' "r :.1~. mu. An" 
~ .. u. N"lural lene:stri .. 1 ,..dj"lion in lhe: 10m AIAmm 

IIrn j, high'y ""riA""e: wilh lime and IlK" .. linn. During 
any yeoU. ulcm .. t r"dialion k'VtI. nn 'V.1ry hum 1S'1 
In 25~ .. I .. ny localion ~c .. uJC cr ch .. "gc. in !lnil 
mni,rure .. nd ~ne"" l'CIvcr (NCRP 1975h), There i~ 011..0 
'r"'i." vui<tlilln brcau\C of differcn, lupugoaphiu j1nd 
,nil .. nd rock Iypt'~ rrnm arca In a rca (ESG 197M). 

Thc emmic \Ourl'C' of nalur,,1 ioni/in, radiAli"n 
irk"rn\(~ wilh ck'Valinn hcCilUK or reducC'd ,hidding 
by Ihe j1lm~erC', AI ~j1 1(''Vei. il rroducn mc,"ure:, 

mcnl~ I't(lween 25 and 30 mrem,)'r, UK ,\IAmffl. wilh a 

mnn tleVillinn nr "hnul :!.:! km (1.4 mi). re':eivu .IhuUI 

M, mremlyr rrnm the c'''mic cllmp'ncnl. 1I,,,,,·cve: •• 
rcginnAllocltlion. Dngc in ek'Valinn rrnm ahnul 1.7 km 
(1,1 mi) ~t E.~p .. no'li t .. 2.7 11m (1.7 mi) it' F('nlnn Wit. 
rnullin!, in a cnrrnronding rangc hclw('('n o$S and W' 
mrem'yr tnr Ihc c'I\mic cnmpIRenl. Thi~ compnnenl 
can vary ~S~~ t1ccau\C or ~,Iar mCtdul<tliun., (NCRP 
lel75h). 

fllK"lualinn, in n"lu",1 h~'kgrnund ionilin3 liltdia. 
linn m"kc il diHil-uil In delrC1 .. n ;ncr('ll\( in r~ti","iun 

Ic\'d, trllm m"nm.l~ ~",rcn. 111" j, nrcci .. I!), !nJC' 

""hen Ihe ,i/c nr Iht inl"re4l\C i, ~.m,,11 rdali'Vc In .ht 
milgniluJc "I nalu,,,1 nuclualiCln~.. Thcrdo,e. In 

"/ ,I 

IMMUre eo.urihulions 10 C'Jlemal radialion from I~ 
operalion or Ihe Lm A'I",," Me,.,n Phy,in FAcilily 
(lAMPF). Arrays wilh 48 TL~ (12 'IAli(ln~. 4 TUx 
rrr ~'A'ion) for cadi array h,,\'(" t> :cn derlnycd ncar 
lAMPF and in "'ackground "r"",. 

i.r.vcl. ot tllr.mAI penclraling radialiun ,indudinl_ 
and pmma ray. and ehrgcd-pi'lfIic:le conlrihlolion! 
trom eMmie. lenurrial. And m.tnmM!c .".,rcc.) in the 
iAK AI .. mn, ;un arc rQCnured wilh TLIh in III:,,. 
indcpc:ndclil nclwork~. Thc~ nclw,,'u uc UKd 110 

mn~urc r .. dialinn :e:vcl~ (I) al Ilic Lahoral. IV and 

regional areas. (2) al Ihe utwlralc1ry hc",ndAry "urth of 
L\MP~. ..nd (3) al 1ow·le'Vci ndioMli,'c Wjl\lt 

nun .. gcmcnl ""'A., 
The en'Virnnmcnlal Aclwurk cnMi~. nl .w ,1.llion., 

dj\'idcd inll) J lU'nup!\. The: rtt~i&Jn ... ' :'!'our cUMist~ of 
tnur lonlinn~. 211 10 "" km (17 In 27 mi) lrom lhe 
Laf'oor .. lnry hml"'~"ry i" lhe- neishhoring corn~un:~k. 
nf E.'raflnl •• Pojn.1CIUt. "nd Sanla Fc, aJ wr:l a, .. 1 Ihe 
Frnlnn Ifill Sile 30 km nil mi) wul of Ip\ AlamM. 

The nlf·~ik p:rimc:lcr Jtlllur l,.,n~i!\I~ Clf 12 ,1"linn, 
wilhin 4 km (2 . .5 mi) or Ihe bounduy (Fig. 7), Wilhin 

Ihe: Llt.lfatnry. Ihe: nn·~ilc grour i~ c(lmp~d or 24 
I(}(,Alinn~ (Fil. 7). Dclail~ nf Iht melhodlliogy tur Ihi, 
nelwnrk arc tound in AM'Cndi:ll 8. 

Annual ~'Vrraln tur Ihe Jluup!\ werc 8enr,aUy 
hiJhcr in 1911(, IIiAn in 191'9 (Fig. H). dene I" Ih'. 
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1990 

YEAR 

.'." T'hcrmnluminc:K'enl dmimclC'r (flD) meawremenls (including \:onlribulinns 
from <"osmic. I(nestrial. and Lahoralof)' rltdililion lOurC't's). 

aVCTl1,Sn ohserved in 19M8 and C'Of15islll.'ni wilh Ihe: 
vari .. ttilil)' in nllural background ob!crvtd ar Ihese 
slaliuns. An in('rea!toC in Ihe llD reading was nofed in 
awo 51alions '''5ulliDI from a cha"le al the ~gjnnjnl of 
1m al sever .. l moniroring loalions wilhin each 
Slalion. T'hc increase was dclennmed by inllcpcndenl 
mcuuremenl 10 ~ fmm an increlSC in nalura' 
lenc.'lrial eXpCl!lure (liIC'e Seclion IX. "'.2.). Rcafonll 
3'1d pc=rimcl::r Mal inn., Jhow~d M IlIliYiC'llIy 
di.ow:crnittle incrc3s.a: in radial ion Icv~1s IUribut.ltle 10 
Labnfllinry opt:flIlion!\ (fable 0-1). Annual measure
~nl~ al nfr-lite lIialinn5 ranl~d from 89'0 180 m'~ftII. 

SClmc comparit.on~ proyide 3 uscful pcnpcdiY~ ror 
c:valualinglhcsc mCiI:-..Ircmcnllt. For inslalK'C. Ille aver" 
;1":1: r,.;r...... in Ihr liniled SI"le~ rn-dvn at-nul 

53 mremJ)" 0( rjltdblion from medinl diagnoslM: 
pr(1('cdurcs (NCRP 1987a). The DOE'~ public dose 

limir (PDL) is lOO-mrem/)'r crfcctive dolle receiycd 
rrom aU .. thways. And Ihe dose received by air is 
fesllictcd by EPA's (erredi'Ve ckw) Mandard of 
10 mremJYf (Appendix A). T'hcsc: Yalues arc in Iddi" 
lion ro .hose from normal background. consumer prod
ucu. and medkal souras. The salneJar. Ipply 10 
Ioa1Ions of mllimum probab1c exposure 10 an 
individual in 1ft off·sile, unrnnlroncd area. 

C. TI.D Netwo ...... lAM •• ' 

IV-:! 

Dis network mcmilOfS external nd~lion from 
airblln,e ICC;"illic," producl.!' (IIKlI. r-rtidcs, and 
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Table IV·I. IhlMJ Measured by TUb a. Oa·Slle 
WlUle hllposal Arus durtnK 1990 

Number 
Ana ofn.Os Me.a 

A 5 lIS 
D 14 124 
C JO III 
E 4 129 
F 4 114 
G 27 162 
T 7 119 
U 4 III 
V 4 116 
W 2 118 
X 97 

AD 10 114 

yaroR) rele3Kd hy L\MPF, TA.Sl. The preyailing 

wirMh a:'e from Ihe ~ulh and soulhwesl (xC'. II). 
Twdve TLD ~ik'~ are 1000;lIed downwind II lhe: 

Laboralory boundary north of LAMPf along 800 m 
(O.S mi) of canyon rim. Twdve hackl10und no siles 

lire aooul 9 km (S.S mi) rrom Ihe flldlily along a 
canynn rim ncar Ihe !oOulhem bpundary of Ihe 

Lahoralnry (fig. 7). Thi~ hackground Innlion i~ nol 
inn:.ICn~ed hy any Lahorlliory exlcntal radialion 
MJurce~. 

The 1'LDs Oil Ihe 24 siles are changed uch alendar 

quilrter or more of len if LAMPF's o~l'l .. inl schedule: 
indicale~ rhe: need (~Iart·up or shuldown of Iht accdcr· 

alor ror CJllendcd period. .. midway in a alendar qUI.,· 
ler). The radialiu" measuremenr (ahove hackpound) 

for Ihis nclwork w~!. aboul 6 a 3 mrcm ror 199()' This 

Yalue was ohlainc(! by suhlraning Ihe annual measure:· 
menl laken al rhe backl10vnd siles from the Innual 
meuuremcnl I.ken al Ihe LahonlIO",·' houndary nonh 
of L\MPf (Appendix 8). The vllue: mclSUrcd dill 
year is less lhan lhal measured in 1989 (fiJ. 2). Tbc 
annual emissinm of mixed KliYlIlion products rrom 

Dole. (mrem) 

Minimum M .. lmum 

107 119 
112 134 
Jl9 160 
117 145 
106 118 

127 404 
114 256 
12l 14S 
111 123 
116 120 

105 122 

L\MPf also decrused (Tahle 1·3) and is reneC'lcd in 
Ihe boundary measuremenls. 

D. TI.D Nelwork for IAnr·l..cnl Radloadln Wule 
M ........ entAnu 

This nc:rwork of 92 local ions monilors radial ion 
In-cis al one: adiyc and II inlClive: low·lc:vd ndioK· 
live wasle managcnK'nl areas. These wule manage

menl area. .. are conlrolled·access areu and Ihus are nor 

acccssihle In Ihe gener.d puhlic. Aclive and inactive 

wasle arcas are monilorfd for exlemal ~nflralinJ radio 
allon wilh arrays nf n~ (T,hle IV-I). Ayenges II all 

Jiln were higher lhan the aver.ge ror lhe ~rimc:ler 
nelwork. Howeyer, Ihc range or yalun al mmI Jiles 

"'rgel, overlapped Ih05C round al pc:rimcler aad 
rcaional Slallons (TabIc:IIV·l and G-3). The exlffmc:S 
al Arcl G (Ihe lCIive ndloac:tive wute arel) Ind Arel 
T (In inxaivc wDle lrel) have bten noced in prcvicNs 
yelrs. These ..... rcOcC1IM rauha or pail Ind presenl 

l'Idioac:Iive walle mlDllCmenl Ktiwilia. 

IV.) 



LOS ALAMOS NATIOHAL lABORATORY 
ENVIRONMENTAL SURVEILLANCE 1180 

V. AIR MONITORING 

Alrboru~ ndloaclJ"e emluJou .en maalaond .1 81 .... bonlo,., nl~ .. w point&. The 
I .... d .Irbom~ nlease ... 123.too CI (" 565 100 GRq) or .hort·U,·ed (1· 10 10-miauie b.lr
nV") .Ir .caiulion products lrom Ih~ 1m AI.mOl MauD P.yskl .·."IIlI,. durinR II. 
o,.nlloo rrom M.y16 Ihroup Odoher 16, 1990. A Ilanllk.nl d«n.w was obMrnct for 
.U .Imonte ndlonu"Ude emu.ob nlnMd la 1990 "omp.net 10 1919. 

Air Is roullnel), sampled .1 .. Yenllot.dODI on-IUe, .Ionilibe I Ahoralory "rimekr,.nd 
10 dulanl .nas th.1 Itne as nalool badqp'Dund .... tioos. AlmOlph~rlc: cOlKealntJou or 
tritium, unnlum, plulonlum, .mericlum, aad a:rou IMU .n measured. 11Ie blahal 
lINaJuftCI .nnu.1 ."erap coa~lndoDJ or .he .. radlMdlYe m.l.ri.11 .en ~ lhaa 0.1 ~ 
urltw C'On~alnlloallh.l.ould c .... DO .. :'. public dUM IIrnllllo 1M exceeded. 

A. Alrbont. R.dlo.dl,,'ly 

I. Inlrodudloa. The !-amplin, nclwork for 
amhiC'nl airborne r..dioactivily eonslsl~ or 2S oonlinu
pusly operaling air sampling SIIlIIDnl' (sec Appcndill B 
ror a rompkle deSCfiplion or umrling procedures). 

The re,ional moniloring sial ions. 2810'-4 km (IS 10 28 
mil rrom Ihe Laboralpry. arc Iex-aled .. Espa60la, 
Pojoaque. and Sanlll Fe (Tahle O-t). 1bc dala rrom 

IheK sIal ions arc uKd al' rderence poinl~ ror Mler· 

mining regional bxkgmund levels or IIrn05plK'ric 

radio;activ.~y. The 13 ~rimeler sialions arc wilhin 4 
km (2.5 mil or Ibe LaboralOf)' boundary. Three 

pcrimeler slalions were add"d in 1990, up rrom len in 
1989. Twelve on·sile slalions Ire wilhin Ihe 

Laboralory boundary (Fig. 'I, Tabk 0-4). 
Nalu~1 alm05p11eric and rallout radioactivity revel. 

nuclualC and afred measurements made during lhe 

Laboralory's air Ympling p'OSIam. Worldwick back

ground airborne: radioaclivily ~ br,ely compn:iCd or 

ra llnu I from pail almo~phcric: nuclear weapons le.as, 

nalural radioadive oon~iluenls rrom lhe Meay chains 
or Ihorium and u,anium allached 10 dusl panicles, and 
male rials reMllling rrom inleraclionl wilh msmK ndi

alion (ror example, nalural Irilialcd waler "apor 
produced by inlerilClions 01 msmk ndialioA Ind lllbic 
waler). Background radioacdyity concmlnlionl in lbe 

atmosphere a~ Mtmmari1.ed in Table 0·' Ind a~ userul 
in inlerprel ing ilir wmpling cs. .... 

V·l 

Particulale mOlner in Ihe aunMphere il' primarily 

caUKd hy Ihe resus~nsion ollOilltr.t1 il de~n&Jcnl on 
currenl mcleorol08ical condilions. Windy, dry days 
CM increase Ihe soil rniBpCnsion, whereas pre"ipila

lion (nin or Inow) can wl.\h oul particulale mailer in 

lhe atmosplK're. Con.wquenlly, IlK're arc olren large 
daily and scasanal nUc1ualions in airhomc radioactivily 
concenlralions C'aU.Kd by ella;.';n, mclcorolosk'al 

mad il ions.. 

2. A'rbol"H .:miulooJ. Radioactive airborne 

emiuions an monilcmd al M bOOralory discharle 

Ioca I ions. These nniuinns mnsi.\1 primarily or filtered 

UhaUSIs rrom 110"e holts, upcrimenlal racililies, 
operal io .... I facililies (l'UC'h as liquid wasle Irealmenl 

plan Is), a DUckar t('Wareh reactor, and a linear partick 

aCt'der.uor al lhe Lm Alamos Mesnn Ph,sin Facilily 

(LAMPF). 1bc emiuions rn"Cive approprialC 

Ircalmenl hc!ure dPdaarF, such as fillnlion for 

particulale matlet and ('Ilalylic' convenion and adsorp

tion ror aClivalion pKs. Tbe quanlilies or airborne 

ndioxliy;ay releurd tk~nd on Ihe Iypc of resc-arch 
activities and an vary markedly rrom year 10 year 

(fip. 10-12). 

DurinS 1990, &he moM silflifK'anl rcluws were 
rrom IAMPF. TIle lmount released ror the enlire year 
wu 123 400 Cl (4.56.5 800 OBq) 0( air IClivalion 

produds (pscs, pinkies. and yapnn) (Tab In I·) alld 
0·2). This comiuion was ahoul8&J6 or lhalln 19t1Q, bul 
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was wilhin .bC' nnlC' of vlIrilifion srm ovcr the rlS' frw , 
ytan (fi.. 12). 1br priMipal .irbomc 8C1ivatian 
productt. (h.1ff-livcs in pilrCnfMscfo) ... ere IIC (20 min). 
I)S (U' min). If() (71 s). 1.90 (123 I). ~IAr (1.83 II). 
'9:Au (4.1 h), IInd''''HI (9.5 h). ,'lise of r.cJec1cd 
nKINks an-I lheir "alf·livel is siven fll Tabk: 0-6. 
More Ihlln 95% of Ille ncNoKtM., 9'11 from ,he I tC. 
tIN. 1'0. aad "0 ndioiloCopcl. wt.c radiolt1ivJI, 
cfccfiM. vcry lipid.)' over lime. 

, Airborne "Ilium cmi!l~ionI.m:wtd ro ""' Of.M 
144110 C. (S32 RIJ) G8q) relcase~ .~ '989 lei 6400Ci 

V·2 
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S100 
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,'." .'~ r-r--LE-oe-N-D-----,) 
.~ 

.;, Y Air Sampler t 

" ® AIr Sampler Number 1 

(2."0 ROO OBq) rc1caKd in 1990 (Tlttlc 1-1). Miled 
fMian products drClCaKd in 1990. relundn, 10 levels 
ohcrvC'd prior '0 lhe' 19lW unpbnllC'd release from 
TA-48 (I ISO pCI in 19M. 415 000 "Ci (16GSq) fn 
1989, ..... 1015 "Ci (40 MSq) in ..... ). Spana'imi 
produd reklSCS were observed for lhe lint lime in 
1990 at TA·48 i2Ci (11 IOl Ga.,»). Spalla,ion 
prodllCU Indude At· n. At·1J. At-14. Sc·15. and 
a,- n. 

'In ..... ido. 10 rr.rucs ftom 'Kilillr,. IOI'IW 

dcplcled Uflnium (lIfIftium COB.\islinl primarily at 
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.... 10. SUIIUIIIIJ 01 lrilium ~Ie.ua (aUbome cmiuioal and liquid cfOucnll). 
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FI .. II. Summary or plalODium rclcasa (.itbomc cmiuions and liquid clflucnll). 

V·l 
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.1 .. U. Airbome Idivalion product e''J1&s.sion., (principally. Inc, "C, IlN, liN, 14(), 

1'0. tlAt) from lAMPF ,1M l.m Alamm MC'MNI Physics fKilily (T A·53). 

l.UtJ) is dispcncd try cllpcrim~nl~ Ihal UK ~onv~nljunal 

h'.ljh expl~ivcs. Ahoul 52.1 kg (115 Jb) nf deplclcc1 

uranium was u.~d in such Clf'C'rimtnls in 1990 (Table 
G-1). Thi~ m'llSs mnlain., ahoul 0.02 Ci (140 MBq) of 

DdiOlClivily. Mmr of 1M debris from IhC'sc 

experiments is dcp~iled on the Jl'0II1Ml in the vicinilY 
of lhe firing silu. Umiled cxpcrimcnlal d .. a show I ..... 
no morc Ihan attau. IfY" nf Ihe dcpkled ufJRium 
bcC'OfnCS lIirhome (01,111 1977). Di~l'Iion akurllinns 

indicale llul ft'!oUllingllirbnrM cnncenrralinM IrC' in 1M 

nme ranse as IIYI for ~oncenlrali4Jn.' allrihullble 10 1M 

MluDI abundance of uranium Iha. is rcsu~ndcd in 
dusl ~"iclcs originalin¥ from 11'.c canh's ",nl". 

The EPA limits radillion dmc!t 'rom lirbome 
radioadive cmis.\inn' 10 10 mrcmlyr aemrding 10 le,
ulllicJM under Ihe lu~pice~ of NESHAP (Nllinul 

Emiuion Sllndard~ fur Hlllardou, Air Pollulanl~, EPA 

I 98'k). As di\CU.ucd in Sc~. III, 1M maximum individ· 
ual dmu cau.~d hy Lahofarory operalions durin, 1990. 

which princilMlly rC'sulled fmm refeales of air 
lCIivalion products from lA.MPF. were nfimllcd 10 be 

v . .a 

H.I mrem 10 I he whule body. These dmn were 81 % or 

lhe EPA limil of 10 mrcmJyr. 

3. (;rau Beta RadloedlyU,. C;rou bela analyses 

help in "alualin, ,encritl pdinlngical air qualilY. 

Fill'r'! 13 iI'Iows Jl'0S5 ~Ia coM'mlralinm II a rC'gional 

s.amplin, Ion lion (E.~ftol", Sial ion I). about 30 kin 
frOiA lhe Ld,QJalory, and al In on-sile umplin,lon

linn (T'A-59, Building OH-I). 

... Trtda •• In 1990,lhC' regional IMan (0.5 • Io-u 

flCilmL) was ""Iisanlly sipirtnnll, Inwer llYn lhe 
perimcler IMUlI me ... (4.1 • 10 !2 .. CilmL) and IIIe 
on-site annual mnn (5.3. Io-u .. CilmL) (Table G·,,). 

This difference renecb Ibc slig'u impxl of LaboralDf)' 
oprralinM. 1bc TA·54 (Slalinn 22) annual nH'ln of 

16.4 • Io-u .. CilmL wa.' 1M higflest annual _an 

""'vC'd'n 1990. The hiJhnl mnRnlralion obKrved 
in .... / mantll_. 1110 II TA·54 (41,2. Io-u .. CilmL). 

Thl:. sCllion " lacaIed wilhin lhe: Labofalory bounmry 
in In lrel wileR 'H-conIlminalCd WUlr. is di'pnscd. 
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A TA·59 

• Espanola 

I 

10L-~~10--~2~O~--3~O~~4~O~-7~~ 
Week 

fIa. 13. Almospheric gross bc~ K1ivily II a rcponal (ltackpound) 
stalion and an on'sile sla1ion during 1qQ(). 

TMw 'rilium Cf1n«nlralions all' cO.I% or Ihe 
oonc~nlralion picks ror trilium in lir, b~d on DOE's 

derived air con"'enlra'ions ror cnn~roIled areas 
(A~n~i~A). 

5. Plulonlum aDd Amcrtdvm. or the UN lir 
sampte an"IYKs pcrronncd ill 1990 ror l.Ulpu. only Ihree 
were above lhe: mini, 'um dclectilblc limil 014 ,. I~" 
t'CilmL 1M hipr'tl conccnlra.ion occurred •• 
Barranca School (".21 •. 11 ,. 10-11 t'CVmL) and rtJ're
Knls cO. I ,,, or lhe DOE', derived air cnnccnlnlion 
guides ror ll·Pu in unconlrollc,,", Irea." Of 2 Jt 1~14 

pCilmL (Appendill A). The resull. or .he lJIPu 
anal)'~!1 arc rrc~nled in Table G·q. 

TlIr I99(J annuill m~:ln.' (or D'*.101QPu rnfI('enlralions 
in air (or 1M regional (0.9 Jt 10-11 "CVmL). pt'rimtlcr 

(J.~. 10-" f&Ci:mL). and on·sire (I.H ,. 10-11 f&CifmL) 
sl.-rion., were all leu lhan 0.1" 0' the derived lir COII

("en'nlion guides lor amlrolled or unconlrollcd arras 
(Appenclix A). The maximum conmunfion was 
ob5r~ "d al Ihe 481h S1r~el SlaIJon (13 , •. 8J •• ,,11 

f&CIlml). The ooncentralion wu 0.1 '=' or lhe: derived air 
conccnlnlion pieSe ror unconlrollcd arcu. 

Measured mnccnlnlioM or z4'Am were In leSi 

.han 0.1"" or the derived .ir c:'OII«lIlInlion guides for 
coalrollcd a ... neonlrolled .reu (Appendix A). 

Dcaailed resullS arc pen in Tabln G • .,. G-IO, and 

G·II. 

6.Un.lam. BcQU5C ar.nium is I nalarally OCC1Ir
rin, radionuclidc in soil. iI is founJ in airborne sail 

. pI .. icla lhal flavc Men resuspended by wind Of 

mechanical forces (ror ~xampk. vchicle Of mnsInK1ion 

activilY). As. raull. uranium conccnlralioas in air Irc 
helvlly eSepcndcnl on the Immcdial,. environnlCnl ollhe 
air tamplinS "alion. Sial ions w,.:, relalively hlpcr 
annuallYcra,,1 or muimamsare in dully arcll. wflne 
bcaYicl .aum..u.ion 01 dUll on fille,. mullS in 

lncreascd amounll 01 MIura' uranium in the samplc5. 
11Ie 1990 IftnUlI mcanslor unnium cananlrllions 

in air lor rr&iotUl. pcrimcler. and on-lik IIIlions were 

v·s 



LOS AlAMOS NATIONAL lAIORATORY 
ENVIAONMENTAL SUA\ll!lllAHCF. 'Il10 

114 ptt/m'. .~ pf. Ill'. and 42 prim:. rt:"pr.'flivt'ly (Tahir 
(i. I:!). ,t.1I JJka~ur ... d annu,,1 mnns were cO.I'ifJ of .he 
,·on,·cnlr.tlinn guilks fur uranium in t.:'ualr.,Jlcd and un
,,"'mlrnllt'd "r('lS (ApJK'ndix A). No dftcls allrihulilh/( 

10 lahnralory nrcr"lilln~ were (1h~l'\'ed. 

B. Nonl1ldloadl .. , ("h.m.u'I'n Ambl,n. Air 

I. Acid Pn'Cip,a..lnn. The Laboralory op:ralcs a 
w..:1 dc:pu!oilinn moniloring ,,131;on "lIfaled al Ibndc:firr 
Nillional Monument (Sec IX. E). Thi.\ 'Iilliun .. \ pan oJ 
Ihe Nalional Almt~J1heric: lkpMilinn P,n8lam (NADP) 
ne,work. The NADP is an indc~ndrnll)' np:ralCd nel
wo,k of mnniloring star ion, lora't'd Ihroupnul .he 
Uniled Slales lhal are &ksjgntd 10 fIIC',lurt: reponal 

dCl'Milion rales. TIle sampln arc collected rollowinl 
!Uandardi/t'd prnn"durt'S and ('tH:micall, charadcriled 
by.he NADP Cenlral Anal,lK-al Lahoralnry. 

Z. "" .... a. Air Mon.lnrI.... Bn-auK 11K' I..n:I 
Alamu~ .. tCOll i~ rcmule rmm I .. rlc:' mcunpolilan lVC'iU 

and major ~,...,,~ of air pnllulinn. ul(ft.\ive monitor
ing rOt nonradioal'l ivc air pullul .. n" has nol been 
C'Onducted. In IIJQO. Ik lAboralory nprtlled an 
ambient lir moniloring ~Ialinn ~Ih of TA49 and 
adjaccnl 10 .nddicr Nalional MonuIRCRI. DI,. have 

htcn mUfflcd for o/cmC'. t'M 11/' niaru8rn diullidt:. and 
,u!rur dioxide'. Th .. dala and "f'prnprial(' !llilnditrd" iI' .. 
summ .. rilcd in Tabl" V·I. Tilhk G·I J f'r('~nll d"ra un 
bclJl'ilMll con('tnltalinns. 

,. TOlle' Air P.,lIuLln' Samplln,. Proar-m. 
O .• rlng 199('. Ihr Lahoralot')' d('~jgn('d J sht)(l-Irnn. 
inlen~ive loxie air rOIlU1':,"1 !IoamplinB program. Thil 
pmgram wn dc,ip('d 10 .. ddr('!\." 1M .:umpJt'lI. lerrain 

and meleo, dU8' nf lhe arca. Ihe luw Icyd~ uf airbome 

cbrmical rmi!l..\W"" rrom Ihe: Labura'ury npcralion~. 
and poIenfia' inl("ler('nl'c~ frum Los Alamos rommu
nil, ~misslons. Thr~e ('11!\.'4t('!'I of .a"cl ('h('mil'al!! WCft' 

8ddreued in lhe plan: ilM'rpnic acid,. n~lilll. ar.d 
orpnic vaflCln. TIICK chemK:al rla1>lW:s arc rerrc~~n· 
'alive or ahc lyJl"" of cmi!\."jom rr, .. ,hc Laboralury. 
Five !'ampling localionl have hc:cn idcnlifird ilS siles rur 
..ir !'amr'eB. Four wcrr dUKe'n 10 he: downwind or 
Q13jor ...... boralury rmi!\."Wn Mlur«,; onr is upwind or 

aU Labo,..,01'Y arcu. TIIi' Mudy will he: ('onducl"d 

carly in 1991. II will Jlroyi. a alai/rd and ""mprc· 
IK'nsin evalualinn or 'he impac. 01 the LaboralOr"~ 
dk'mnl emwNlns on am"'n' ait qu .. nl,. TtK~ d.1l .. 
will ..... UKd In pick any Iu'ur(' air qua iii, ,'ud~,. 

Tabl. \'.1. '·omparboaof ...... 'SI .. M .... nd ".tuft.JIIi Amlllen. AlrOaIllJ S •• n.dant • 

A .. 'ra .... NnrMntco • °edmll 51HdanIJ ~I ...... nd 

P ..... n. 11m .. li ... a Slaad.wnl Prima,., Steancl.,., CotIftalnilo .. 

Sulfur 4"'IKIc Annual .rillnnc:li(' mnn ppm 0.02 n.n) 
24 huun- ppm 0.10 0.'4 
)huu,,- ppm 0.0.5 

PM 10 Annu ... arilhmclic' "",an fA?)"" 50 50 . ..-
24houB fAil"" 150 150 22.-

OLone J Itour ppm O.M 0.12 0.12 

Nilmgen cli. ;* Annual arithme.'C' mean ppm 0.05 0.053 0.053 
2"",",,,,- ppm O.U' 

-Sampler beSlft .ralic1n in wcond CfUlncrnf 1990; Yllua bard OIIdaf. f. smMMt.lhfnJ.1nd fnunh quatltr~ of 19CKJ. 

V·" 
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VI. WATER, SOIL, AND SEDIMENT MONITORING 

Surrlln tt.ln, .nd JCruund".'en, IOUS. .nd HtUmenl~ .. en umplcd .nd .n.I"ed I" 
mllnll .. r dl'IJCNlon ul ndlnnutlldel Ind ,hemk.IJ 'rum l .. ho,.lo,y np"IUunl. 
Nadhm"clldr lind ch .. mkal cun('rnlrallnn, In ... Ier rrnm .na, ttherr Ih .. r. hal Men no 
dJrrd reiI'll'" "r :""lIled emurnl, etkknnd nn 0""'0_"11' efTtd' nuwd hy I .. bon'o.., 
upcndion,. The ct,tmKIlI (lu.llly 01 ,url.n "alen Irum IIna, .. lIh nn emuenl relcaH 
.-aril'tI "lIh \l'a'''nal nu.:luallunl. 'Ibr 'lU.IU, or ,..I .. r .nd M,lIml'AII In .nd do .. n,'re.m 
rrnm Ihl' rrl .. lot'r IIr ... r, rrnr(led su,ne lmpad Irum r .. ht.n ... ry upcnUun,. "U' .hl'lt' ... Ien 
arc nul" ,our,·" "I municipal. Indu"lrtll, nr lark-uUunl "alrr ~upply. A.II funnnlnl'on" In 
"aln IImple" oul,ide Ihe I .. hun.nry .... unflary "ere Itu .h.n 1t:T .,1 Ueparlmrnl 01 
t:nl'llCY"' JCuJd .. ,. 

~'u" nJClonaland pcrimtln IOU .lId HdlllNn" .. llunl cunlalud I1Idl".dh-lly .1 or atar 
"ackalruund Jntl~. ("unnhlnUnn~ lha. did nctrd hKlqvollnd .rre 10 •• nd .'A princi
pally ."udaltd .. lIh ",dlmenl' Irom .rw.~ .. hcrw. h"lnriull,. unlmltd .nd .mlnl dll
.. harJln h.n had rwle.wtt. ('oncn'nUan, 01 plulonlum In wttlm,nt~ Imm ~nal nwr· 
y,,," un ..... kl .. ("JNlma .nd Rio (;nnclt nfleclftl.orld .. Jd .. I.llnul. 

,\. (;round ... lrr l'rol"Unn ~'.n.Jl'menl 
I'n~nm 

G'HumJw;lll" rl·~.url·l· OIan;'':(lIIl'nl and r,nln'lilln 

:II I .. " ,\bm.l\ i, f'~'u~d un the main OI'luif(, undc,· 

I~'int: Ihl" ,q:inn (\4"'" Srl'. Il.e uf Ihi' ,e(1n,.: -Genlng)". 
n~drulc,~yW,. The :IIluife, h;w, ~t'n nf ra,amuunl 

imp"IOIm'" In 1.1" A'OIm." ,ion' Ihl: day~ "f 11K ","I, 
Wu"d Waf II M;llIhOlIl:ln l:n~inl'l'rinJl: Oi~lrkl .... hl·n 11K 
,\lunlM: En("}:~ Cllmmi"illn :,\EC; need(d In tkvdop 

:I rdiaN ... W;II,', ~ur(1ly. The U. S. GeuJnginJ Su".-cy 
(LJSGS) ,,·a .. C'1len,ivcl), in\,ni"'ed in ,wef'('(ing and 

",,"du,,"lin~ n,inu, ,rudre-I fu, &kvC'lormcnl .,f lVuun,J· 

...... h:' MlW1k .. ~"'Iint: in I"JS·~. Siudiu ~ciflCllllly 
aim(d ,11 r,nl('(tin)! OInd munilo,in)! t:tuuntJwille, qualilY 

....... ". inili;tlt"I.' ;t, jninl dfun~ frel ... ·cen Ilk: AEC. Ibe Lm 
,\1;,"'1" S.;il"nlifk Llhn';llury and Ihe USGS '''' OIhugl 
1,,",11. 

Th,' ~"n,: .. n&! "uRlJ'IJ("h("n,ivl: rc,'nrd I1f dOl; .. indio 
l";tI,·,lh .. , DOl: ''1''''011",", OIl the 1.11:'\ ,\I;.mn, Naliona. 

l.;thnr;tlll'Y hA\'l" nul r,· .. ull,·.j in "ny (unl .. mi .... linn uf 

Ihe m;lin ;tlluifl·r.The l'unlJulled devdnrmt'1'I1 and rm

dlk'linn "f Ih,' w:/le, ~urply have nOi rnulln! in any 

';~,"ifk;,"1 "~rklilln .. f Ihe re!lftU""" i" Ihl',( i, nn 
.... id.:~rre'"" OI;.;lIr .kdint' "f IhC' riuumrl,k wtfan flf 

Ih(' "quif.:r. Dr.l~ JU\U' arc ".·,:lIi,ed in lhe- "kinilY .. f 

Ihl' pruJut·tilln '" dh; Jlt';ul)' l'''mJlkh~ r('(I1\,.:,i(' .. ;IJlc" 

'./. i 

~rved when wcll, are ~UI &Iown fu, "JUline 

mainlenOl"'"e. 
The n,')' ll,nundw.1le, manill=emenl erf",., cvolved 

wilh Ihe 1U" .... lh "f the lat.n,aluf)' In hoc:l"HTJ(" 11K Olf· 

rcnl G,nundwille, Pm'e~liun Man"llenlenl Prnll'ilm Ihal 
:tdd,n.~~ en"imnmcnlal mnnilnring. ,e!lflurn milt:

agemenl. aquife, rrofcelion. and geoh)'d,oJngic in"nli· 
~lil1rt!' E,-wnlially.lI.,f the .... 1inn ekmt"nl~ requi,ed 

tty Ikpanmc-nl .. f EMrg)' (00£, Orlkr 5"'.1.1 a~ ran 

"r Ihe Gmundw"lcr P'ule~liun MaflOlg.:mcnl P'''lUam 
have been rUIk'linning ill Ihe Llh.,talnry rnr varying 

lenllt.... 01 lime. F .. fmal d,,,-umenlalinn tn' Ihe pm
gram. I~C' '"Groundwaler PmlcelHln ManaJCC'nK"nl 

P,npam Plan." wa, rrcra,e''' hy HSE·H 01 lhe 

1.abr,ralnty a .... i~'lIC'd tty the ~~ "',,,no.,, "ru OffICe 

ollhe DOE in April 1990, Sn-eral hundred replr1~ and 
alliciu docurncnl the prllfUilm ekmcnl~ and I~ &bl" 
,emunc 10 groundwaler and Ihe ,cbled ... ~ ,\J"mt~ 

C'nvirnnmcnlal !Wiling. 

1M pourMlwalrr qualil)' n"",ilnrinJE &kM"flhcd in 

Ihit rcpon i, the " ... "enl cvululu.n or the prc'ltram I~I _ 
was ini!iakd ,,)' the U.S. Geolngi(al Sur\'c)' I~), lbe 
Af.C in 1949. Ornundwaler mnnilufing of the ~in 

i'lJulfrr OIl 1_41~ Alatnm WI.' imrlrmC'nlt'd 3... In tn:rp' 
p.ln flf lht' cmnrrehc-,..i.C' mon;l",mg "f ,hallow :tUu· 
\ , .) f!- "I"dwalrr in cany'm~. ~u,fal"e walrr. ~ih" and 
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!otdimtn'~. Tht~ ,\Ihcr mtdia arr indil'illm~ uf ptllrn
li:.l!' f"r groundw:.t"r ('nnl.tnlin:.linn and ducum"nt the 
r:.nlt(' u( puuibk pathw .. )'ll. A~ndb' 8 of Ihill rt'rnr1 

!\Ummarilt's Iht' lampling mCItK1dul0tly~ Ind App:nd,,, 

C !\umm"riln "nalylk,,1 ciKmi,lry meibodnlnBY. Virh 
of the arrcndku ",.,vidu rdt'ft'nc('S 10 mort' dt'lailt'd 
!.IuaUly j,s .. wnn,,'(' docum('nllliinn. This 5C'clinn Indudt'!io 

hrid dc~ri"lit"'" of LUau~ nr 1)'1"'5 of !\amr,ling b:iI
tiOl\~. Dal" an '-,Ih radiuchC'min,1 and nunrlldiulogi,,"1 
an"lYKs iUt' summarilcd in Ihi~ '-C(li()n~ and rdcrclk:u 

to dc:laikd dala tables in App:ndil G Ire pruvided. 
GraundwlllC'1 r('sour"t' munilorins roulinely ,Jucu.. 

mt'''lll l'unditionll of Ih(' wafer !tupply wells Ind (he 
main aquift'r as part of Ihe (1\Ierall Groundwalt'r 

Prllicclinn ManaltCmt'nl P"'Bram. This informal ian is 
dol-umcntcd in lin "nnual K,it'\ or rt'ports proyidinB 

dC'lailcd rCCoN!\ nf rumpinl ali'I w"kr·kvc:1 measure
mcnts. The Ihn\t "anI Ie""," in Ihis series is enlilkd 
·Waler Supply II Los Alamns During 19M,
(Punymun,l98fk). A .. rid summary 01 Wafer prodlk"
lion in 1990 is inc:luckd in 5.:.:. VIII.E.6. 

10· 
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In rr"en: yt'll", Irraled dnut'nls renrainins low 
I('vtls or racJiol1ClivilY flavt Ittrn ,rinsed 'rum Iflc cen-

1,,,1 liquid W3slC I,nlmt'nl rl"nl (fA-SO), " smaller 

planl sen-ins 'ahor"loriu "I TA-21, and a !\anil"" 
sewalt' 1,I8unn s),slem Sl"n';n, UK Alamu.. MC'JOn 

PJI)'sks facililY (LAMPF) al TA·S) (Tahln I·] "nd 
VI-I lind Fig. •. 10, II. 14). In 19"9, Ihe low-Irvd 
r<tcJioaclivt wlI~lc slrum Wfl.' M'paralrd r,um Ihe uni

lary sysltm al TA·SJllnd di,C'clC'd inlo" follli ,tltnlion, 

ryapontlivr I.S,.ln. In 1'19(1, lherr wrrt' no rclr,,:ws 
rrom lhr TA·21 "Ianr ur Iht' TA-S] l.,rill rcfcnllOfJ 
laloon. •. 

Efnuenl-IIs'\(Xialrd radionudidu do C'li~1 nff·sile in 

PutNo Ind los AJ"mm ClInyon, (Fig. S). A. ddailC'd 
in subsequent SCCIMm.., reflC't'nlralions or radionucli«s 

in Wiler &cnerany dcc:rcasc rrom lhe' poinl or disc...",. 
The C'OtIC'CnlralioAS 01 radionudldcl In .11 oil-sift 
w.lt~ ~ lnalhil,. 7~ 01 DOE'. JUIdt.. 11Ius. IhcK 

100 -=~~-L __ ~~ __ ~~~~ __ ~~ 
,g.~ tOa '1M .985 till '117 flU fill tHO l~J' 

'/FAR 

.• 1f'J)f 't'f,~ 
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T.ha. \'1-1. Qu.lII, of f.muenl Heleued from U ... T A·5O 
K.dIOltdl.e I Jq .. ,d-WMlt Tn.ame.t PI.ntln 1990 

IUdlonudlde 

lH 

"'Mn 
~J1.~I.t.nC() 

"'Sc 
IlJI"Rb 
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1.1 I AlII 

ToI<1J 

Near"lld ......... 
Con'dt ........ 

Cd' 
c. 
0 

TntllllCi* 
ctit 

F 
H~ 

M, 
N .. 
PIJb 
lab 

CN 
COD 

NO,·N 
po. 

TOS 
pHIt 

Acd.ll, 
IIt~ 

f ... (~I) 

12(0' 
J.3 

11.9 
53 

'08 
253 

0.4 
11.5 
0.07 
0.2 
0.6 
1.7 

12852 

I\I,.n 
(·on~ .... naloa 

(e(~Uml.) 

5.~. If)-' 

6.2. w·' 
5.6. 10"'7 
1.5. alt· 
1.4. Ilt' 
1.2.IO"'J 
1.9. m-' 
5.9. 1()-6 
3.4" 10-' 
9.9. 10-' 
%.7.10-' 
I.J. 10-' 

Me .. 
(~08a'alnllon 

(m&l'.' 

4.3.10"'· 
241 
97 
2.5" '0"'1 
0.2 
II 
3.6. 11)--1 
6.3 

591 
2.1 " 1f)-2 
0.1 
D.2 

Jl 
M 

".2 
2SS0 

7.1-7.8 

T oral dnucnr 'lfulumc: • 2.11 • 10' L 

lA., rcpuncd on DOE torm F·582J.I. 
"'Cnn~ljrucn&~ rcpl<1.cd by rbe NPDES permit. 

VI·J 
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ah.,vr-hOll'klCfnUnd ml· .. ~Ufl·ml·nl~ Ju nlll un·rd any 
rl"~ul"l(1ry tlr guiddinl' k\'('l~ l."Mahli~h('d hI PII)I('('I Ihe 
!l('ncr,,1 Jluhlk and Iht" t"n\'ifllnmcnl. 

Till." jk·'i\'ily reil-aM"d in I9ClfJ (~htlul IJ Ci) wn 

nne-Ihird or 1 .... 1 rdl." .. ~d in I4IK., (,,"""-I .. ~ Ci. T"hk 
1·3). The Jr~·r ...... ~ rt"~ulll·d ttc~·"u~ nl' crnuenl WjL\ 

di",·harged (rum Ihl· TA·S] lilgnCln~. The climinaliun 

u( di~'h"r~t"~ w"~ Ihl" rt"~ull If( m,_JirlCaliCln~ In Ihe TA-
53 Jilf{Utln~ In ~J'-1"'le ~nil"ry .. nd indu~lrial wulr 

W.lrer~. Efnuenl, (rllm TA·Sn arr djM:har~ed inln Ihr 

nllrn1.1l1y dry ~lream ch.1nrK' I in Murl .. ndad Canyon. 

wht"rt" ~urrMe n",,· h"~ nol ra~\Cd beyond lhe 
..... hur ... ..,ry·~ hnund.uy ~ifk'e Iht" pl"n' bepn "I'C'ralion 

in l'IltJ(T"tlk VI-I'. 

(". M.dlodwmlnl nd Chrmlnl Qu.III, 
01 Sur"" W.ltr .nd (;rnund •• ler 

I. "'c.,round. Surllk"e WAIl,"" .. nd poundw .. le" 

f,.,rn reginn .. l. J'C,imclcr. :tIld IIn·~ik sl .. Iion.' Irr mono 
ilored 10 prnvide: rnuline ~un·eill .. nce of Lahtllalory 

.,..1;0", ~ Fig.', I ~ and I ft. Tattle G-I"). Con«nl,..· 
I"~ "f I .. dionudidn in rnvimnmr", .. r walC'I ym.llcs, 
wMlhcr wilhin Iht- DOE ~Ie .... ,und .. ry ", off·lilr, ~rr 

l-lImp.11ed ~'jlh &Ijvcd .. ·on,:enlr .. li., .. fluNks ,OCGs) 

o 

• SANTA 
CAUl 

.1. J5. Rrlional :\ulfan- walrl. KdillKftl •• nd 
~oit Ympling In('ali"n~. 

rur inguled walr, nkulalnl hum DOF.'~ rutlli", duM' 
limil~ (Appendi. A). [h·rj\ll·d ,·nn,'"nlr ... iun p:uidn du 
nnl ",,·,,·nunl Inr "'·l·umulaling IUn·h .. ni~m~ Ihal may 

ui~ in envirnnrr.1 :,1", r;tlhw;ey~. C(lnK(jUCnlly, (II her 

medi" lIu",h iI' M"dimcnl'. !'OuiJ,. :1nd IlIud!'olurl, arc "Iw 
mllnilf;,rd (M'e ~uhM"qucnl M""·lilln,,. 

CUfk·tnlralilln~ (If r;ediu.u"li",ily in ""mrlr~ III w,,'er 

rrum Ihe wal("r sUl'rly well, mmplt'lcd in lhe: uJS 
Alamm nuin "qui'rr a,l" L·nmp"red In New Muil"u 

En"irPllmrnl,,1 ImJlrJWrmenl Ui\, i!'ojn" (NMEIO) and 

En"j'Pllmrnlal Prnlrl'li"n AIt<'nl-y (F.PA) drinking w,,
I~' SlancJalab (If 10 ,he:- OOE &krivrd nrftCenlraliun 
JUilkl applinhlr 10 DOE drinking w .. I("I .yslems, 

whldillt mOIl" Ir~I'klivC' in a few ("ilK'S lK't A;,pclkJilil 

A). 
RoUliM clkminl aMlyK'~ ", .... Irr ~'mrlc~ ha\'c 

~(n "",rrird nul Inl many "nn~ilu('nb over .. numtllt"r 

u' yurs.. Allhtlugh ~u,fiK'e "'ill"" and ~h .. I"1W 8'nund· 

w .. r", "" nn' ~ur('n IIf munit-i,...J '" indu~"j .. J waler 
~uJlf'lics. rnuhs "f Ihr~ analy!IC~ are: (,lImrared wilh 

NMEIO and EPA drinking w"fel slandarth lmumum 
c(JfK"en" ... icln Irvcl~ I MCb J). il-' Ihur arr 1M mml 
rrslri.:livr rcl.l"d In ".,.("nli .. 1 W.I("I Il\('. 

2. N~n" S ... Ion.t. Reginul sUI',",e w .. ler sam· 

rf('~ werr rolkelrd wjlhin 7S km ( .. 7 mi) or Ihr 

l.1hoRk1f)' rrom ~il ~aljnn. .. on Ihe' Rio (il""'. Rio 
Cham.1. and JrrM7 Rivr, (Fig. IS,. 11K si • ... Iel um· 

rlinl ..... Iicm.' werc 1'''''11l''d al USGS pgin8 ,laIion.,
ThrK w .. lrrs rlO\lidcd N.wline &bla fn, r .. din .... hrmM.·aJ 

and cheminl .. n .. lysel in area., t.e),ond Ib~ Labora • .,,, 

Mundary. SI .. lion.' Oft ."" Ri., Grandc' wtre ... EmtJudo. 
Ornwi. Coc-hiri. and Ikmalillo . 

The Rio G,..II4k al Otnwi. i&l\1 r-'I of U~ AI .. """. 
tau a dninal" alca 01 J 7 'UJ km': (I" JIlt mil, in 
~Ibcm CokJllIdc. and M,lhr,n Ne,.. Mrlicn. 

DiwIPIF for Ilk pc,iods nf le.:OJ'. (I RqS - I'JfJS and 
1Wl9·19M9) ba" I .. n,cd frnm a minimum tlf 1.1mJ/~ 
,t.lJ fiJ,.) in 1902 In 691 mJ/s (24400 flJ/I) in 1'I2fJ. 
Tht- d"'""fwJC f." .wal", '&'ill 1'M9 (0110111" 19M 
IhlOUgh SrJ'fcm~I I~l r~nlt"d from'U mJ/!f. 

(2«1" 'IJ/~) in 5C'rrrm~r rn II S "' 'Is. (4070 f.'iS) in 
Arlil (USGS 19fIO) 

The Rio C1t.1ml j, It uif,u,.w. I" IhC' Rio G, .. nde 

UJL'Ircam "4"" l.I,. A';tnHl' tFI~. IS,. AI C"amila fin 
IX RI" 0ta1U. Ilk Jr"I~ltr .rn aflll"" lhe: ~aliu .. i, 
II 143 kmZ (3 ,.;:' ini!1 In n.tJlhrln New MuM.·o. 

1~lhC'I 'A'ilh ;w ,m;,11 ;,rt.:: in ~'''I''l"rn C(l""~'. Sin~r 

------------.-. 
VI·J 
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1"71. ,,",une IlfM' h.t!' rnulred f,nm I'~mmounlain 

di"rr'loilln \IIo:th:r 'fltm Ifle San Ju ... n d, ... ina"e. tlow I' 
rflr Ch:mli';r ,.. ... t:1." j, It"..-em"d tty ,C"uw Irnm wve'ill 
re'vrlmir.... Di"'h;trt:c:\1 Ch"mil.1 during Willer )'eill 
I""" l;tn~C'd frum I .... , ... f),S fl'/\, in June "' 11" •• 1 mJ/i 
12 ,",Su ,.) ... , j" \pril. 

Th", 'Io4'1I ... n .. : Jc:nH:1 un the JCrMl River dr"in' an 
;rl ... " nf rhe: Jc~u..., Muunr ... in .. we!\r ul Lc", AI •• ,."..,.., The 
F('n1nn tim Uu' I)ry R')L'k G"nlh"'rm,d Fad.il)' {r,\.57) 
i .. "Jl· .. =~d \IIoithin fhi' dr"'n:tt:C', The d,,,in"ge ... rC'" I .. 

\1 .. 

flOG E400 !Soo £100 

LEGEND 
SurfKe·Walef' 
SIdon 

.~~ 
• Walef'Suppfr 

DdtriDAon 
• 0bMfvaIi0n Hall 
o Tft'W" 
Oo~" 

- N300 

..roo 

- I) 

- 5100 

ftOO 

sma;'.lhou, '1.20.ml ("71 mi.l). During W:.ltr )'ur 
1919. "i.tdurF I'." fr."., 0.).1 ".J/t (12 fiJI,) in 
June .n4 Jul, If! ".9 ""," (422 "lIs, in I'br ... ". 11M: 
river is a Iribul"" '0 lbe Riu Grande- oo.mtrC'.1m frum 
U,.. AI,)m .. ". 

Sur'Jlce wal,,'" 'rum Ilk Rio Grande. Rk, Oam .. , 
-rid Jeml'"l River arc IN" r", iniplion 01 ""I" in lhe 

va'le),I, bnl" up"r .... m and .... n.'llrnm '"'"' ~ 
AI .. nN,... The\(' ,iur'l run ''',nu,ch re('rralinn .. l .. r,":!!' un 
St.,Ie' and Feder.::."",,,"',, 
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":1I11pln. hellll r('!ti"n .• 1 '1;llion, ""'h' lI.II.',·Ic:~ in ,\pril 
I'NIII. T'ili~m, ("(',ium, plUIClOiunt, lnLl IlIlill urilnium 

.u'li\'il~' k .. ,'I, In Ihl'''C W~h'r' Wl'fr ICf~ lT~hll" VI·1 

. 10d G·15" Silrnpl,', n,lIn'I"d "","',1\lrl' .. m nn Ihr Rin 
GUn,k hlllll Ih\.' I~c~.ritlnr~· \hnw,'L1 nc. ('Un'l hllm Ihr 

LAhur;'fllr,.- .. up,.-r;.!inn, S .. mJllin~ Jr\ulh in I'NI' 
l',hihilrd nil m~jllr dirr('fen,·~ .. hllm Ihn~ in tclKlI, 

~I.uimum '·lIn,'rnlr;.rinn .. IIf r;uJirla,'li\'ily in rrginn;.1 
'Ulr .. ",· ".ll,'r ",mplc .. Wl.'r,· wdl hrlnw IX'JF.', D(,G, 

'ur puhli,' lIn\4.', 

h, Chr",inll ."nll~' II", Surb,',' ", .. Ic:r \.Imple, 

from rr~inn.l' 'I:tlinn .. wrre fu(Jrt'/C'J in '\rnl 111'10, 

M.ll&irnum "lInn'nU;"illn' in rt"J~inn;t1 ... ·;tltr Ynlr't .. 

'" CFe ""ell hdll" Jrinklflte ... "Ier \1 .. f1\JutJ, ,T .. t'1'(', VI·.1 
.,nJ G,lh), Th\.'re w,'re '\lIme \'.lri.l:inn' r,n", rll'wiflu, 
~ C"f" r,·,ult .. , Thc\(' n&. ... IU.llitln, .. re ,' .. uow:d tty c:hemi, 

, .. ,I dl.1n)tn Ih.11 o..:,·ur ... ilh \·"ri.lliun, in ·'i....:h .. rlte .. "I 

Ihe .... mplin~ ''',Iiun'', Tni ..... nnmlal. "nd nn inferrnfe 

,'.tn ht· m .. d,' Ih.lf Ihr · .... ',r' clu .. lil~ al Ihr\(' '1"linn' j, 
Jclrrillr .. tin~. 

J .... rim.ln S .. Unn" P,'rinu:-Ier ,1 .. li"n, .. i'hin 4 
km r 2,~ miJ of I .. " A(~mc", indulk~ ,urr.."e w .. ler :\101' 

IllIn .. ". l ...... AllInu" Re\("~lIir. Gu~je C~nyn". Frijole, 
Ciln) .. n. ~nLl Ihrec 'pring' (1 ..... Me,il ... Indi~n. "n~ 

S",;rC"d Spring.'). Olher fJIC.imrle, " .. r;on~ were in 
Whil(' Ruck C:.nyu" .. Inntt 'he Rio GrOln~e ju.'1 U:\1 ul 

Ihe l..ool .... ,' .... ,ry. Indu~e~ in Ihi' group Were:: '1 .. lin1'l' "I 

2: .. ",inJt'. ,,'u, 'lfC'o1m'. "nd " ..... nil .. r)' rrnlk'nl rdo,," 
;,rr .. (F itt. I" ;trkl T .. hie G·S")_ 

U', A1 . .,nc ... RC''Ct\nir. in ul1f'Cr I .. " ,\J"nt'" 
C.1n: lin .,n rhc nAnk' IIf Ihe tr.flunIAin' .. , ,I nf (.,,, 

,\1"01"'. 1'1.1 .. " nr""jly III SI r"., m J (.a~ ",··fl) .lnd .. 
d",IO.:tjlt' ar('iI nf 17 km~ ttl -I mi~, .. t-.\"(' Ihe inl"kl', 

Thc ,r'lo("I\.,jr , .. u'\('d f .. r '11J'~lCe and ru'rC"ol'iu", \\'"Irr 
nll ....... ~ 1tf00Vlly IhrnuJ(J't lI~"n III km ,h," mi) H' WOIIC"r 

lin(''' lur irri~lilln IIf ' ..... ·n' .. n~ ,hrut;, .. IIhe.-

1 ~hc'r"lflry', fie "lIh Re'C'"rd. ~b.,rAh"" (T A·43). Ihe 
L" Alolmt" Hillh ~hnllli. lind the Uni~er'ily II! Sew 
~f""icu', I .. " AlA..,." Br .. nt-h 

The ""I;'.n rn Gu .. jr (' .. nynn j, t"C1., ... · GU.1jc 
Rc"",,..flir. · ... hic:h h Ic ... ·,,\cd in u~r Gu"jc C .. ny .. n olInd 

h .. " II c.4p;cdl)' of .,,'" nI) (0.7 ",,','1) ,,1kI .. ~'''in.aJc lIrC' .. 
ahc,\,c r~ in!"ke:: Ilf aho"'1 I" kmZ (5_" ",i1). The 
rC'Io<:rmir i, u'Cd Inr dsvcf'iCln "'Ihc, Ih .. n ""ralc •• U 

c.nl .. n " m •• n .... '~ "r pcr.nn;,1 .pr;ng. 

\ I • 

W"lrr I1I1W\ t.y it1;4\';lj Ihrllujth 'H,lun (5.1, mi) 1:( 

", .. Il·r lin('\ fur i"i~.II"'n IIr 1;1""n, ;cnLl ... hru", icl lll' 
,\lalll", :\1illdk Sc:hllClI itrW Gu,ci" PIO!" C't'llI('It'O, Thr 

Mrl'am ,tnt! "'''''rollir .. rc' .. 1'>4' U\(·t1 [lIr rI'CI'"04lilln . 

Wil"'r linn. hOrll Gu .. jc ;llId 1.1'\ AI.cRl"'" 1l''Wo·''''lIiro;. 
.. rr nt., " p"" or Ihe munit-ipAI or :nLlll\lri,11 .. ttlcr ~up, 

ply'" 1 ... 1'\ "'ttmll'. Tltry arr IIwnnl h)' DOE ;tnJ "I't·r· 
olt\.'~ hy Jllhn'\l'n ('nlllr"l .. WllrltJ Sl·r .. i,"C'o Pi .. 'C'r .. ion 
fc,r irrj~.illn i .. u,u,tll)' f'IIIU ~b:. Ihruu~h O,-"tht·,. 

Surfoll'r W.tlC"r now in fftjllfr.\ C .. n)lIn .... J. ~ml.kJ 

itl Banddirr Salion;.1 Mnnunu:nl ffe""'luoIrlef\. Fluw 
tn Ihe- l'"ny"n i .. rrum 'rring ~i'l4.'harjt(" in ,ttl' urrx-r 
r\.'a,·h nf IhC" '·"ny"n. FJnw dl"'ru,,,' '" Ihr 'U(';tnT 

,·r,"'-.e!o P"j"rilll PI"lc"u tJ.,·(·"u,," II' .... ·rf'·~e "nd eva,.,· 
u"n'piulilln tc ..... ow::\. The: drttin .. Ji.C" ;II'U it~.ve Ihe 
m,'numrnl h(' .. ~u ... ner!\ j, tthllul .a:; k",~ 117 mil) 

(Purtymun IIIMf~). 
I ... Me\jl .. Srrinlf i, r.1" .,f 'hr Ri., (jr~ndr .... herra, 

Indi"n :md Sik're~ Sr,inlt' ~re wC'llIf Ihr riwcr in I' ..... ·e' 

Ul:<O Alilmcr.\ C"n)'lIn. Tbcow: "rlfinlt' ~i'w:h.1'ltr hllm 
faull, in Ihe ~ill\oCIIM' af1\J Mnd .. lunu IIf Ihr T uUllu,· 
Furmalj.,n and hum ,nl~U ow:rr;'Jgr ;un" lu.,,1 di .. · 

,'h .. rJr "I elK'h 'printt i, rrl~at'1ly Ic-" ft an I L', 
(rt.3 ttilU" 

Pr,imrfer ,1 .. 1i4,.l\ in While Rn~;k ColnYlln "'" cnm
pl'Wd IIf flu, Jtrllup" "I 'prinft." The'p,inp ~i .... 'h .. r~c 
"11m ,h' m"in .. lluiler, Threc group' (I. If. iln" HI) 
h .. wc .. jlllif .. r, aquifer·,dOllcd chemical """lily. W~lc. 

"um .hc'C !'rrinlt' j, frum lhe m~in a"uift-r ftorntalh Ihe 

P"jo1liln PI,,'uu (Purlymun IIIMflht, Ch('Rli,',,1 'fu~'jly 

flf Sp,ing ~B (Gftru" IV) lene~b Inul ~nnd,'illn, in lhe 
"f,.Jifu ,Jj .... ·h~rging Ihrllilp ol f,llull in ·mlnnk .. , 

F'.ur 'Hnm, It, .. 1 nlN' in III Ihe Ri .. G,olndc ... ·cre 

"h" owmpkd Srrum, in p .. j"ri'n. Waler. and Anchn 

Colnynn!' .. re fr~ f'~'m C;rltUr I ""jnlt" TlK \lrUm in 
frijole, ('ofny"n .. I It,c Ri" Gr .. rHk l' IC'~ tty a !\f',inJ uft 
Ihr n .. nk, IIf Ihe mnunl .. in, ''''r~ n( POIjOlri& .. PI"lu\l and 

Om.-, :hroutrh HAmlcficr S .. li/ln~1 Monumenr lu Ihc Rin 

C;r"ndC'. 
lrrAI, .. ",nil"r), dOurnl hllm ItK "f)mmuni!), IIf 

While Itt .... " wa' '-1mr'C~ in MC1n~nIJ,IId C"nynn .. , ii' 
c.'nnOu"n",c wilh Ihe Rin Gr<tnJc, 

Dclollilr" re\UII~ ,,( r ..... iu,:hef11h.· .. 1 .. nd "heminl 
.nalyw, of '-1mrle, ,·,,"e .... cd f,urn Ifle pcrimelc, 

"ali"" ... rr "hown in T "t-In G·17 Ihrnu(th G·:! I, 

II. RndlflchrmiclIl AIIlIi,",." Mu~'rmenl' IIf 

uilium. ,·nium. FI:.!lunium ""·Ii\'ily. aM II .... ' urOlnium 



Tahir \'I·l. MullllulIIl.·unc.nlnalion.' CIt Kadiuat'lidt,. in Surf'aCo't' W.I(On and (iruund_fa'C'1"S rn.m OfT- and On-Sill' Statio," 

Numbt-ror 
SI •• IoM 'II UTl's Tulall1 ..... lum ':"Pu &.,*.l·Pu 

Sampltel !JO-6 .. CUrwl.» ClO" ,&(~Uml.) tuHlI.J u 0" l&CUmL. (10-' tACUmL, 

A 1fa~,·tiral'.;m;'s oj l)tf«lion 0.7 .aU I.U 0.1 0.1 

('U..5;I, SlaliDft.f (UnculllroU«I ArftlS) 
lkri\"fd '''O,",~nlrali"n g~idC' (DCl')" 2000 Jut., Mtlt 40 30 

Rep ... ' 6 0." (O.3)b "2 (63) 3.' (0.2) 0.013 (0.01S) 0.012 (0.007) 

"'rt .. eft' 
Ad~ccnt 6 0.5 (0.;1) lOS (136) IBM ·.(2.7) 0.013 (!1.01O) 0,009 (0.009) 
Wlailr Rock 2" 0.6 (0.3) 167 (!W) 31 (3.1) 0.069 (0.0 I II) 0.021 (0.013, "'6 

OD.silw SIMOU GI'OIIp .f" .... " ~'" 

I~ Mllilllum coacclUralion 0.6 (0.3) 20..~ (136) 31 (3.1) 0.Oft9 (0.019) 0.021 (0.013) 
Muilllum conceal,.lion a.\ I OJ)) 6.8 3.9 cO. 17 cO.07 "'", 

~ 
perceDII. of OCG ~~ 

,~ 

On-5ilc- SltIIiou (ColfltOlll'll AI'WI$) if NOMtIIMaI ..... Anas r=j Otoud Wiler (_i. aquifer) ~ O.s (0.3) 209 (98) 0.6 (0.1) 0.028 (0.013) 0.02S (0.01 S) ~~ Surace .. I., J 0.3 (O.l) 127 (88) 0.2 (0.1) O.llON (0.012) O.IIM(O.OJI) "' ... 0bIcrvI1" _Us (Pajarilo c.",.un) ) 0.1 (0.3) Il2 (97) 1.2 (02) 0.027 (0.012) 0.027 (0.014) -0 

Em .. I ...... An. I~ 
Acid·Pueblo Clnyo. 6 0." (0.3) 162 (96) 2.5 (0.1) 0.009 (O.OIS) O.l6O(O.O44) 
DP-Loi AIImm caDYO_ ~ 3S (".0) I'''» -- (9S) 6.6 (0.7) 0.036 (0.019) 0.393 (0.050) 
Sa_ia C.IoYOD ) 0." (U.3) 3S (63) 1.1 (0.1) 0.029 (O.Olb) 0.012(0.012) 
Moru .. d CII),on 7 190 (20) ~(1l0) ".K (0.1) 0.705 (O.OSS) 2.6$ (0.137) 

(),..sil, S""",,", G,." S ...... " 
Maximum macenlnlion lQO (20) ~(IIO) ... g (0.1) 0.705 (0.0S8) 2.6$ 10.137) 
MuilllUIIl coaceDl,.t.,,, as. I 9$ 9.6 0.6 •. 8 8.8 

pcn:cnllp or occ:; 

~Sc(' Appendi. A. 

t'( ·""nli. u~nailUi~ I~ ia pI~"IIIeMS. 
i.Thlflo C»nc:tlllralion WlS IIICDarrel in WI., OD .ilr. 11Ic Wiler" coaafined within.1Ie LabofllOl')' boundll')'. 
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Tabl~ VI·.l, M •• lmum ('heml".1 ("fllKrn'nllnn, In Surf.u W.lr" .nd (irftund •• lrn 

I 
I 
I 
I 
r 
J 

rrum Ibttlun.1 .nd .'.rimrlrr S&IIlkJM (mM/ •• ) 

I\umhrr Itr 
SIa.luns (". 

• .,. (,; .. I , ' .'t141io1u 
(.hama "1 ,. ;randC' " jl J\ • 

;. /0',. I Ri".c:r I 4O 

,\ ' ' .. ,. !. ~'tlllliutu 

'. ; . ,'C(' walrr 3 12 
• UIIg.\ 3 .... 
IW hlle: R..:k Canyon 

'~roup I 8 47 
Group II 11 31 
'Jroul' III 2 37 
GmuplV 1 2ft 
Slrr~m~ .. 42 
S;tni •• uy c:m~n' J 44' 

Orlr.j/", WillI" "tID""",; 
(rnrromrariVln) 

. 
"rocal dis..\Olve:d solids.. 

hNMEIB (19M) ... nd EPA (r~). 

in Ymrln colle:6:I(d al rc-rimC'lC'r ,I".hn, wC'rC' low. 

well eJl:low OOE'~ DeG, rur ruhli&: UJl"'lUfC' (T~hlcs 

VI·2. G·17,:tnd G·tll,. 

h. Ch"",ic,1I ""aly.tn. Motximum chrmica' mn· 
"C'n'r"linn, in !\o1mpln rrom Ik pcrimelrr \falion\ arc 
~"wn in Tahln VI·3. G·lf., G·lfJa,", 0·21. CJkomi(';lll 
cuncen.r.wliont in wah:r umple\ Irum 22 \ftring.\ and 

fnur \Irum' in Wtlile: Rt-=k C .. ny"n varied \Sitchlly hul 
,hnwed no mlljo, ch:tn~" rrum cc·nccnlrOl.ion.\ rrcurded 
fur Ihe: prrvNJU'\ year (Tahk (j.2O). ~ilional 

me",uremcnll' nlIrKC' rMllIl ... werc i"jliOlled In IfiIIKJ on 
.he\(' ~nr"In. rnull", ale plC'\('nled in Tahle (;·21). 
E\'C'n Ih"u,.,. none nf the:\(' willien. lire UIC" re·r wiIIler 
\Urrly. m,nimum cunc('nlrilll;UM Were below ... ,.....,. 
Ih~1 arrly '0 dl'nking "'-"fr.-r. 

.e. On.S.k S ••• I .. 1n. On·~ilC' ~mplinl MaiinM Irc 
&l'nupcd h) 'uc: .. liun in I I) noncfnucnl relu\(' arra, and 

N. n t' r-.UJ·N TIJS8 

31 7 a.3 (J 366 
~O 22 U.S U.3 3S6 
3S 2M n.b <0.1 ll6 

10 57 0.2 ".Q 164 
3H 13 O.S M.2 7 .. " 

31 ,. n.7 1.3 22" 
211 4.1 O.S 1.2 2.S4 
H3 S.Q 1.2 0.9 JOH 

1..0 .. 0,7 2.K 328 
16.5 ".6 O.S 0.8 198 
92 JS O.S 7.J 400 

4.0 JO 

(2) dnurnl rc1Cl1~ arc~\ (arn" Ihal receivC'. or have 
reCC'ived, Irra.C'd indu,lrial or \ani'ary dn~nl"') (fig. 

i". TahJc 0·14,. 

\ I • 

a. NOIf,,/PWM R~ktlJ~ .4,~as. On·sile, non· 
cfnucnl ymrr;ng ,. ... Iic~ cnmi.~ of lIC'ycn deep lUi 

well,. IhrC'c \urrK'e "'aler lUur"u. Md Ihree ~11ow 
~"'alinn wdl~. The deel' lui wdls arC' completed 
inlo lhe main aquifer. 

TeM Welh I .nd 2 .re in the lower and midtlle 

reildln ffl PlKhlo Canyon. Dr".,".n IrK top ." Ik 

""'in aquirer arc 181 m and 211 m (S9" II and 1SII'I). 
r~c:1ivd)'. 11Ic pum~ in Test Wells I and 2 werc 
dnwn r", rrpaJrs In 1'IWt. and warC', Irom Ihe well! wu 
nor umpkd. Tni Well } in lhe mklrud. or 1.0.\ 
AIamn.t Canyonlau. depth 0' 2211 m (7"" 'I) In the fOP 
of lhe main aquifer. Tn. Wcll~ DT·SA. DT·9, .. n4 DT· 
10 arc at IK SOUIhcm cd .. .: or lhe Lahnralnry. DrPCM 
In Ihr f'--r or llie m.-in itfluirr, arC' JSq m. 31)() m. and 
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JJ~ m (I Il«J (I, I flOh fI, iln" I 'I'M' f1), ;t'~JlCl'li\'dy. 
T~'''I Wl'11 M i .. in I til' miJf,' .. ,,'h IIr !\fllfta",.!.".! Can),lIn. 
Th,,' hlp IIr thl." m;tin "lJuifrr hrr,' HI" :d",ul :!'IS m (11M 
Iq hl:h"" .. thc ~url;ll"t", 

Th~:!.c tL'~t .... cll .. afC "'lIn'lfudI'J III \" .. 1 .Iul .. II ""'alrr 
a~'\'l' Itt", motin ;t'luirrr, The .... 1."11 .. ilre ,,~d 1" nlllnilnr 
IlIr Jlflh."nliitl cU,','" Ih'" Ihl.' ut'"rilIClf)"~ Clpculinn 
n1a~' howe lin ..,.'alcr quali'), in ttlr milin ilquifcr. 

Surla,,'&: ..,.· .. Iet • ... Rlplc .. "rc ... "lIn'lcd in Caiaadil "I.'I 
Buc)' an&.l in Paj .. rilll an&.l Wah:r Ctny"n .. duwMuca", 

rrum ICl'hnkal :"~;t .. 'II mlln!lur Ihc qUillily "I runnff 
frll.ll Th ...... e .. ill."'. 

Thrrr .. hallnw 1"'\Crvali"n ",,'.:11 .. Wt'fe drilled in 
111M; an&.l,' .. ~&.Ilhrou8h Ihc iI/lu"'iurn (Ihkknr" ilh"ul 4 

III (S:! I~H in Pdjarilll Canynn (Fill, Itt and Tahle G·tol). 
W.II,'r in Ihc a\Ju"'ium j", fl':r~ht'J Cln the urklerlying IIdl 
iIIn" i .. r('~h"fged Ihrnugh .. I"fm runun. 11K uhKrvalion 
well, ""'crr "C'""N('IC'd In &.IelerminC' if Ic(hninl ar!."a .. 
in thC' ( .. nyon IIr "djill'cnl mr~, 'A'crc .. rteclins Ihc 
qUOtJiI)' of lIh"Uuw Ilrllun~ilu,·r. 

Radil)('h',mil.·ilJ ""n,'rnlr .. linn, from ,urlKe Willer 
and grnun~wa'C'r ·.uur,'C':o. ~h,,"'cd no dfccn Irum 
l..1hClDIClry orrralion, (Tahks VI·2 and (j·22). 
Cun('cnlr .. ltnn!' nf Irilium. cc~ium.and plulnnium were 
.. I 0' r..:fuw limit~ uf de-Icelinn. 

Chemkal qua iii, 01 gruUndwlIC' trom .he In' wd~ 
inlo I"," main aquifer reneelcd local (on&JilinM of lhe 
.. quitn .trnunel Iflr ",,'elf (TatJk' Vr·4 ilmI (j·23). 

QualilY nr ,urrik't' "aln and wakr in "J,,\t"rvil,jnn wdl\ 
in Pajaritn C .. n),lIn ,.. .. ,.c&.l lIligtllly, The' dln·l. if any. 
wa'\ ,miln aOlt I"fllh .. t.ly ........ Ihe fl.'~uh IIf nalUfal 

Ka"lRar nurluilliun\, 
b, tfJllu'nl Rd.·I'''' .. I ','tl' Of Hill' dnul'nl 

rclcuc .reall lire in ('any un, I h .. 1 rr,'d",r. nr h .. "'c 
rCL'l"i\'cd. Irr .. lcd in&.lu'lri141 nr .... nilary elnurnl", Tht'\(' 
indULk DP·t.." Al,unm.. S .. nJia. anJ Mllr'"nd .. ", 
Canyon" AI\(} inc:lu&k&.l j, Add,Puehlu Can),lIn. whkh 

1\ " 'urmcr nn· .. jlr r("luw "1ca '"r imlu\Uial c,"ucnl~, 
Add .nd a p.,rtitln nl PUt'h'" Canyon ,File, S) ilfL" now 
un UK AI .. fJ1O!' Cnunt~ "Ind In a poinl at-lUI I IfI(J m 

(J 900 II) WUI 01 IhC' UK AI.mc",Sanla Fe CounlY 
line (Fig, 1ft). Add·Purhlll ClnYfln received unlfnled 
an" Iruled imiu"lfial dOuen'. thai ,:onlain"d ruidual 
radionuclhln frum 1944 In 1%4 (ESG 19HI), The 

nnyun ilL", re.:civcs 'ruled ynil..,)' dnuenl Irom Los 
Afam,,, Counl)' Bayo ""USC Ir(il'men! planl tn lhe' 
mkJdk reach 01 PuetJllI Cilnynn, 'n('ruK'd di!Charsc 01 
~nilary ('rnuenl (rom Ihr CounlY Irulmrnl planl in 
IWfJ r~ .. u"nJ in p"rcnnia' flow in lbe Iowcr rnch of 
Pucl'liv Canynn and now ;nlo l.m AllrnM Canyon 

durin. moll monlh~ of Ihe )'ur. During lhe p".k ini
piing season (mid,June Ihrousb ca.,)' Ar"Uil). lhe' 
mJuc1ion in ,rellmen' plant disdar~ Mcau~ 01 dR,,
enl diversion ror IOff mursc irfiplion IJKI lIiSh': 
CVlpnlran.'pir.I"", climiMIrd flow tnto Lot Alamos 
Can,on. 

(irouad •• ,.n from (In-SU. Slalkm, Iml'l'" 

NumMraf 
Sa-110M S.m,lcd (~. N. n f NO.,.N TDS 

(;",IItu1 W."" 
,"';tin iI'Iuifcr) 5 23 14 J 0.4 0,6 422 

,"u'/au M'GI" 3 %5 33 19 0.7 0.9 2M 

lJb . .,n-Qliulf M',IL, 
(Paj.ni,,, C"n)'fln) J 20 16 19 0.1 .. 0." 612 

IJrinAm, Mill .. , !;lIllldtln/-
(fur "umr",i\l,n) 250 ".0 IfJ 51_, 

~ S Mf.lB ( I'IAA.) :tn&.l F. P ,\ II ""e,.,. 

\: " 
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Willer OI..·,,"r~ Kuon"Uy in the 1Il1uvium. "cpcrMIing 
on Ihl' vlliuml' 0( surfilrl' now fmm Ylnilary dnu('nl~ 

lind !\Iunn ronnff. H"millnn lknd Spring. whkh in Ihc 
p.ul di~hllr8ed rrum lIliuvium in UK' lower rnch 01 

Pud,k, Can)·'JfJ .... ,,' dr)' 1I1i uf Ihc Y(ilr in )WC'J l'It'uu", 

Ihere "'''' nu di~h<lrge from the Lu~ AIAm(l~ Cuunly 
Puchlo ~'''ge Irnlmenl pl"nr. The rrim"F)' samrling 
'l"liun~ arc ~urbC'e wltler ~lltlinn~ it' Arid Wcir. ~hlll 

I. Pueblc. 2. and Puehlo.l (T"hlc G·),,). Two other 
~mrlin8 !\I"linn~ <Ire )(IIColl('d in Ihe- middk rnch (T ul 
Well 2A) ltnd lower reKh (Tnl Well IA) or Puehlo 
c..nyon. Tnl Well 2A (drilled 10 I &kplh or 4ll.5 m 
II II II U ptnelr:un lhe ltlluvium and Ibndclicr Tun 
and i~ mmJ'feled inlo Ihe Puye ConglorMnle. Aquiler 
leJ.l~ indil.'ltle lhal Ihe pcrch('d lI'1Yifer ~ uf lim •• ed 
nlcnl. Me,,~urc:menl~ 01 W,,'er le\'cJs "vcr a Jl't'riod (,I 

lime indkale lhal .be ('("rched ltquiler i~ hydrulugic .. ff)· 
connecled 10 Ihe "Ucilm in Puchln C .. ny.,n. Perchrd 
w"lcr in I~ h,,~llk rocb i, ympled lrom Te\l Well 
1,\ ,,1M! 8u.111 Spring lunher C'iI,lward in lower Lm 
Afilmm Canyoli. Rcchar,e In Ih .. pc'rched aquifer in 
Ihe h .. yll OC"C'UB nur tbmillon ncnd Spfing. Trnd 
lime ror waler rrom lhe: rcchilr~e lIn nellr HlInlillon 
Bend Spri", 10 Te~1 Well IA i, e"imllkd I,t ~ • to 2 
monlh,. wilh In(J.her 2 In J mnnlh~ required 10 reKh 
1b~11 Spring. 

DP·(.m AlaJlJO\ CiinyOft t.u leceived rrelliled 
incJu,rrillil tmuenl" which conlain !tOme ,adionuclidc, 

and \Ilffte ~nil"ry emUCnl rrom Irulmenl pl"nb 1I1 TA· 
21. Trealed indu~ri<11 dn~l!tls were relnKd inlo 1M 
nny"n bel ween 1952 .\IId 1«nU. In 11;c ~r Kaches 
nf LM AI"m~ Cuyon l .. nu1le 1I.lion LAO-I J. lhe,e 
""('Ie OCC'it !'I inn .. I rein,,". of coolin, Wiler from lhe 
re\tlllch ruel", 1I1 T A·2. Lm AllImM C.nt;on wahn 
fC'cej\led diKharge in pra'viou, yu" from Ihe ;'agonru, 

"I L4MPF (T A·5),. On Ihe nanb of 1M mfr.-nlain'. 
Lm A"'1I1M ReKtvuir impnu"", runoff frnm . '(lO"nncll 
and rainr .. lI. SIIC'lIm nu .... frum Ih" impuuft:.lmcnl ip~o 
IhC' canyon is inlermillcnl. dcpcnknl on precirilalia .. 1o 
CilU'IC rune,,, 10 ruch Ihe uoolafory bouncbry al Silk 
ROold 4. 

Infillralion of Iruled dnue",,, lind nal",,,1 runnff 
from Ihr. SlfeHl channel mainl.i ... , a shallow bod, of 

WlIle, in Ifle ally"ium of Los AJamM Ctnyon. W"ef 
in'el, I.e hipul in laic 'prinl from iftOWmcll Alnuf' 
lind in 11IIe Mlmmer 'fDflllhundcnhnweft. Walrr lever, 

decliM .... rins Ihe winle' and r"itrly ~umml'r. when 

ill)ffJ1 runuff i\ il a minimum. S"mpli, g M"lin",~ .;un· 
4;i,1 IIf Iwo ,urfill'e ,.,.alcr 'Ialiun~ in Dr C",.)con and ~i. 
nl't"'tv;tlinn well4; cnmplcled inlo Iftc ililuvium in U~ 

Alltmc~ ClInynn (TlIl'tlc G.14), 

S"ndi .. C .. n~lIn ha~ a ~mall du'""ge area 'hill hulb 
un P"j'lfilu Plaluu ". TA·). 11K' colny~JP receives 
(nuling lo ... ·cr btowduwn fwm Ihc T A·) po .... cr pl~n' 

and Irealed ~nilary dnUelll~ Irum T A·J. Trealcd 
elflwnL,lrum Ihe TA·) !'o.1nilil'Y Irulmenr rl.1nt rorm " 
JI't',enni.11 ,Irum in I shoJI ,nch nf the uprt'r unyOll. 
Only durinl hnvy ,umJlK'r IhundenhuweA in Ihe 
drain"sc area don slJum nuw re,,~h Ihc uhuro1lO1J 
"-Jtmdilry "I SIAle Rctad 4. Twu munilnring wells in Ihe 
lower canyun ju" w,=,1 "f Slale Ru"d" int':nle Iholl fin 
llCrcfl.rd waler i~ in lhe alluvium in Ihi' area, Three ,ur

f",:e witler ~mrlinlllaliHn\ in lbe rrll('h ollh~ canyon 

con/ain Jl't'rennul nuw cr .. hlc G·14,. 
Mnnllncbd Canyon h,,) a smalt drllinale .ru Iho1. 

alV) hc."ad.~ II TA·J. Indu!'>lrial liquid Wll,IU ronillining 

radionuclidu IK collected Ind proct"'\Cd AI lhe indus· 

lri~ wMie Iru'mrnl rJanl II T A·SIJ. Afler Irt"rMnI 
lfull rcmcwn moll uf the rildNtKli"ily. lhe dnU('nl~ lire 
rrfeaied inlo Monandad Colnyon. Vetocily or wiler 

rnnvemenl fft the ~rched aquirer Qngu frOf" I" m/day 
(5f1 fllday) ift Ilk' uf'PC'r ruell In about 2 m/uy 
(7 rll ..... y) in It", lower rc."lK'h ("-n)'mun 1974c. 19M3). 
The lop of the fMin aquifer it lIhaul 290 m (9SO fr) 

below the perched aquifer. Ifydru'ogic wud;':s in Ilk' 
canyon ~Pft in IWPl Since II.lIl lime. lhere has beeh 
nn ,urtaa Wllel now hcyond lhe Labunlory·, 
hound.vy bccau~ Ilk' 1II11111 drain.,e Irel In Ih. Uppel 

pan 0' lhe canyon renlll!. in limiled runoff Ind ttcnuK' 
.. Ihick seC1ion ot un.ylUlllled alluvium in the ........ er 

canyon allow~ lipid inmlralioft 2~ ~alC nr runoff 
when il dnc's ocC\lr. Monilnrillg ,1.limn Ih'" welC 
\amp led in lhe canyon Ihi, Yell cnn.,i,1 or one: surface 

Wiler "alion. Gllin, Stalion I (GS- I, Ind !"oi .. 

cb\ct\lalion wdb in 'Ik' -;haUc,. aUu"i.11 Jtquifer. AI 
lirM'. wclls In 11M: lower r~kb of Ilk' canyon 1If" dry. 

An additioful IpC'cial SCI of watcr wmpkl was 

rnllectC'd 'min sclected eli)'inl nbKt\lalinn "ells lad 
IdjKCnl ftI'W nM'S in..tliled in PuchlD. lm AllmM. and 
Monlndad Clnyon., ',ndcr rondil",," or lhe 

ubonlorf' RcIOUICC' Comct\lalion Ind Rtnwcry 

Ac1Il'VAI".. '" Solid Wwc Amcndmcnl ptrmil 



LOS ALAMOS NATIONAL LAB:::JRATORY 

(

,............ ENVIRONMENTAl. SURVEILLANCE 1810 

,..,unl tty Ihf' EPA in M:m:h. Il1'1(t. Re!lull~ or Ihi~ diluliun in Ih .. ~halklW alluviifl wOller. The Irilium ,,'on-

~rcdi" "Iudy arc ~ummari/f'd in Sl-"'Iinn IX. G nr Ihi!o "'C'nulliion hu nuclualnl allTKl!tl in dirul rf'lIpnnM' III 
r(rurt. rhe: I\'er. annuitl (onccnlntlinn or Irilium in Ihe: 

Add-Puehl". DP·l&~ AI;tm,~. Sotndia. ;tnd MII'- TA·SO crOuenl, wilh a lime 1"8 nr ahuulnnt' )'ear. 
lanu.I'" Can)'lmll 0111 "oolain ~urfa,,'f' WOller and !lh;tllow Muimum ~htmkal (ofKenlrillinn~ I",,,'urred in 

tIruundwitltr wilh m('~uritttir l'Imounl~ ,,' rildimC'iivily willrr Mmplu Iillu:n nrar Iruled dllueRI oulr..l1~ 

(Tahle~ \'1-2 arM! G-2"). Rifdillnudide (oncenrr"lil1n\ (Tahln VI·S and G-2SJ. Chf'mkat qualily or Ihe: walf'r 

hnm Unled dnUL'III~ lokl'fcascd dn"'n padil'nl in Ihf' 

,'anyun br("au~' nr dilUlinn anJ ad''''plion .,r 
radi.,nudid('~ on 0111\1\';011 ~dim('nls. SUlr",'f' wOller and 

lIhall.,w groundwalC'r in IhC'~ canyon~ arc nol a ~lUrl't' 

"r munM:ipal. indusirilll, or agrkullurlll waler supply, 

Only during pclw.d.,.,r hravy precipilali.,n or snowm .. 11 
wnuld ""OlleR rwm Dp·Lm Ala~ or Sandia Cany"n., 

""r('1td ~yond u ..... ralnry ttClundarin and ru(h Ihe Rio 

Gr"nde'. The in("rn'C'd now rrnm Ihr r.,unly-~rafed 

a"yu !.ani",ry S('Wllt(f' IrnlfllC'nl planl Ihis ycar ruulled 

in n"w in Puehl" Calnynn acrn~' Ihf' DOE rr,,~ny and 

inln 'uwer Ln~ Alamo" C"nyon mMl d"y~ of all mnnlM 
t'U",:,1 June lind July, In Monandad Canyon. Ihen has 

t-rt'n nn ~urrace runon In or ,,("rM.." the la~raIOf)"~ 

"uumlar), ~in('f' hydrul"1lK- ~udin wtrt inilialed in 

1'HI6J. nus Wili I"rce )'t'i1n ~rort the Unlmtnl p .... nt 

ill TA-50 ~Ji'n rclu~ing UnIt" dnutnls inlo lhe 
nnyon (Punymun I",.). 

Lnng-Itrm Irrnd~ or hdi"nudidt conce:nlralion." in 

~urr.."" wal",r in Pue"lo Canyon (a formn reltaw alta) 
i!o de'pi('l"d in Fig- 17. Th,,~ lMaSUrtmcnl, .ert ml4k 

on \.fmplu colkC:led "I SlalN'n PUt "I .. 3 (No. 52 oa 
Fig. 1 ft) 'Nhi:..'h i~ .. ,hon dislance' uPl'rnm of lhe 

cnnnurA« or Puettlo and l.o~ Alam", Canyon.". In 

itf'nerll Iherf' ha~ ~en a de'("feitM" in Plulonium (VA 

MId 23'1 lulal) Iwer Ih" Ihree and If hair de'C'aCln, 10 lhe 

poinl wlkrc QlI~ rf'ccnl mc:aMlrtmc"'~ art Ilclnw 

ddel;lilln limils. The uilium ("uncC'nualion.' puked in 

IIJH:! :and h,,\'e dc:"rt'llKd ,]Vcr the 1 ... ,1 Un YUB tn 

valuu Iypi("ally ~rV('d in r"ginnal surface' wain, and 

".cry nur I~ del"clion limil or Iht mtlhod, of aMly~i~, 

wng-krm Irend, or r~ionucHdc ('oncenlralian., in 

~h;tll"w alluvial groundwaler in Mu",nd .. d Canyon 

(omenl r&:lu)C' ar,,") i, d"picl"d in Figurt' IR. The 
~mrr,,~ Ife: lrom ~rvalinn Well MeO-". a"nul mid
way dnwn I~ rnl .. h or Ihe canyon Ihal It ... , ftttn 

arre("l"d try dnUeAh rrnm I~ r;.dio .. uin Uqui4 wa,.e' 

frUlmenl ptanl itl TA·51t. 1bc plukJftium (2311 and m 
lUIal) CIIRCtn1raiioM arc rtlalivel,. CDlUUlnl. nUdaalin. 

up and down in re~pnnK In varialionr in:he IInlmenl 

rl .. nr dnutnl and ~fnrm runoU waler :)11 CalIX. snmc 

~en(""lIy w..,w~ I.,wer ("I,"cenualinn, nr dnUt"nl

rclalf'd chemical "'nn~lilUt'nl~ dnwmlrum frum 1M 
oulrall~. High niUale ,,'urk'enlralinns W('fr ruund in 

w;tfrr, from M,,"andad Canynn which rf',,'dvn Ihe 

largnl vnlulM of indu~uiill crnurnls (Purlymun 1977). 
Add;lional m('jl~uro;:menl~ of Ira("e melal~ WerC' in;lialrd 

in I~ on IheW' Mmplr~; ruull~ arc prurnlrd in Tahle 

G-2". Allhough Ihe CUrKenrfillinns IIf some "hemi( .. 1 
C'on'liIUf'nl~ in the w"lers or I~S(' canylllU Wf're 

tlevaled lI~e n"lur,,1 tta"kgfOund (""nuS(' or indus

Iri .. 1 and ~nil"ry ernurnl~). Ihr CI1nct'Rlrali"n~ do not 
nusc COrK"fm Ilccau~ I"e~ on-Silt surfa(c waleR and 

shallow lluundwaleB arc not SdUrC4.'1 of mURicipa'. 

indusUial, or IIl1icullural waler supply. SurriK'f' waler 

nowl Irom Acid-Puchl., and DP-lA~ Alamos Canyons 

rnch Ihr Rio <irandC' only durin, ~rrins ~nowrmlr or 
hrny summer l'"'ndt"lorm~. No sarract NOOn 10 or 
lJ(yond the uhoralory hound.1ry tin heen rt('orde'd in 

Mon"nd..d Canyon linet 1%0 when obicrvalioM 

htpn. 

5. Wain SupP" W.IJs. The main aquiftr is lilt" 

only aquiff'r in 1M arta nrahk or municipal and 
indllSlrUiI wall'J JarPly (StC'. II). Waler for lhe 

Lahuraillry and communily i." lupplied from 16 detp 

well, in Ihree w,,11 rKkl... The well Ilclds arc on 1M 
hjarilo PlaltaU and in canyons f'aJl .,r Ihe ubofalory 

(Fig. 19). Snotn Inl wtll~ arc .II,., rnmpltltd Inlo 1M 
main aquifer. Mnnilnrins or IhuC' procJucticJn arid ICSI 

well. provide_ an nlrwuin (lWeral" or the main 

aquiler in knns or the nJQhilil, 10 del",,1 any crreCi of 

La""'al",), nptDlinn., on Ihr waltr qualilY. 

TIle' l..m Alamos well ficld compriscs lour procSur.· 

ins wells. Wells LA-ft, LA"', and LA·I wert" lint UKd 

in 19'M, and Ihr'r pump housc:_ wtrc ckmolished in 

1990 as lhe ;n;lial ~eps in plauin. nul 01 the 1.M 
Alamns wdl rlC'l," MclSl or lhe wclL. in lhe: field hOld 
ruchrd 1M limil 01 cc:onomkally uselul prodUC:lion 

(Punymun 19fU1c) and anticipaled hipwa)' con.'lnK

linn Khcdlkd 10 sgn In 1.,1 will rtquire di..aJftfinu

.nee ollh: 'rallVlliuion iiIII'. Welb in Iht racld ranF 

in depth Irom 265 m ID 610 m (870 r, Jo lll .. fI). 

vr·.1 



LOS AlAMOS NATfGNAL LA80RA TORY 
ENVJROHIo'~NTAt. SUAYr:ILLAHCE 1810 

T.hl. \'1·5. M •• imun ('hernlul l"onnnlnllonJ in W.lrr from 
On·Slre .:mutll' R. ..... An .. (mWI.) 

A~i~·Pvc:blu Canynn 

OP-1.t~ AI"I1H)~ Can),." 
San~i .. C:myun 

M"""nl.l,,d Clinyon 

Drinking waler lilmbnt

(fur romparison) 

Numbuur 
Sa-lions (". 

6 

8 
3 
7 

47 

32 
21 
64 

·NMEI B (1988) and EPA (1989). 

N. 

lS6 

142 
138 
229 

M,,'\·er."~nl of waler in Ihe upper 411 m (1 350 ra) 01 Ihe 
m"in "'Iuiler in Ihi5 area is ea..\tWard III ahout 6 mJ'Ir (20 
fl/yr)(Punymun 1984). 

The (ju;tjC' wen fie". i~ compnK~ 01 ICven produc" 
ing well~. Wells in Ihis fic:ld nnse In dcplh Irom 463 
m 10 610 m (1 520 II 10 2000 II). Movrmenl 01 waler 

in the upper 430 m (I 410 raJ of lhe aquUer is 

s."ulheulw .. r~ al abuul 11 m/yr 06 IlIyr) (Pvnymun 
19"4). 

The Pljarilo wc:1I rar.kI i.., C'Omp,,~('d of five weill 

ranging in ckplh from 701 m 10 ""2 m (2 JOO fl 10 

1 (WI) fI). Movement of waler In the uppcr 515 m 

(I 750 fl) of lhe: ~uifer i5 ea,",wlrd II 2Q mlyr (95 
lUyr). WAIc:r for drinkins and imluslrul usc " Ilso 
otttaillC'd lrom a well .1 the I...ahorarory·s upcrirncnul 

gcothcnnal sire (Fenlon HUI. TA-S7) ,boul 45 tm (28 
mil well nf lAs Alamos. The well is ahour III m (4~ 
fl) dec:p. cctmplcled in yoklnin. 

Two new walrr supply wc:lb. were c:ompiclCl' in 
IQIilfl These arc .he firsl wclb in I new rtcld drlll
na.~d as the Orowi w~1I field. A IUmmal)' 01 lhe 

drilling. emins. and Inl rumpins is provided in ~('. 
IX .. I. ~mplins oIlhe dislriltulion sYllcm 10 ",nfirm 
rompli.ncc: wjlh Federal <lnd 51 ale drinkins wafe,/ stan
d.uds in 'he dj..'lrihu';nn syslc:m i.,. dixuucd in SeC'. 
VIII.E. 

II. Rtld;tNlCli,·;ty ill Ih, WOI'" Supply W"IlJ. 1lIc 
muimum radiNc.1ivily rnncenrntlions 'mind In 1M 
warer .apply wc:lb and pllery .re Ihown in T.bln 
Vr·6 and 0-27. AnalylC) of waler rrom cKft .,r liar 

wc:lf~ Jhnwed Ihal ennc:c:nIlAlicms or rad"toKfiYily ",jlh 

n t· NOleN '''I)S 

174 1.0 10." 5"8 
% 1.3 0.7 HIl2 

55 0.6 8." 400 

31 1.9 86.:! 982 

4.0 10 

IfKo u('eplion of one 1l70. musuremenl -were below 

I~ drinking Wiler regul ..... ry Icvrls applk.hJc 10 DOE 
dri"kins Wiler lySlcrm. The C'Csium mc".,uremcnl far 

Well LA-2 WIS .hnul awiC'C Ihe DeG (Tlhlc VI·" and 

0-27) IIuI is believed hi be a .... Dinl oullier IS il is 
ahnullWKe Ihe seand.lrd ckvialion of the mcasurrmcnl 

Ind was not eonfinMd hy Ihe pass pmma measure

menlol the sampl~. Walc:r in Ihe dislrihulion IYliem 
WIS in romrli~ncc wilh drink ins w.c" replalions (Ke 
Sec:. VIII. E). 

A special um"le was ('ullceled fO( analysi.., of pi.,. 

ronlum iSOlopn t.y unique ellra·Iow-level mass spec:
lromelric mcasuremenl facililies available in lhe 
bal. ~ocf!cmislry Group (INC-7) al Los AIMnOS 
National I.aMarDf)'. 'The .... mpk was coIlcdcd lrom 

OIIC of lise r.clVly drifled produaion wells. OIowi 4 Mat 

lhe end 0( the aquifer pumpinS lest on April ". 1990. 
1lIc IIr,-: Yolume sample (approlimalrly 200 L) of lhe 
dlcmkaUy Kp.lIntlrd and IrKed pluronium was 

.ulriCd by lIare-of-lk-an IbnTnal ionUalinn mils 
spc:drorncll)'. The rrsuU. showed Ie .. , lhan O.fm)8 

pC"a/L of 1J9pg. wilh lhe limil bei". mMu.iMd hy lhe 
Yllue 01 the me I hod blanu. This ,f .c:cliun limil is 
ahoul I fJOC. limn ,.,...Ic:r III.n levels delec1ed iA 
muline- ndioc'hmtkli mel"" I' LANL. which haye a 
dc:lcc1ion limil or .bcNr 0.1 pCi/L for l.J9 . .z..op.,. This 
analylCs pulled the dclrc1ion limib dawn tty • factor 

ol I 000 below f.ny r,wevious 1JIC'~,urrmcnb. No 

ntidtlK'e of rile prcKIICI: or ~ny plutoniam was ruund. 
'I'IIctc mulll funIKr confirm lhar operation of 1M 
l..1hr1to1lory over lilt y('.rs ha, Itad no C'ffetl onlhe nuin 

VI·l ~ 
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.1. 11. Puebf&l. Trilfam and PfuIGldunl conc:cnlnlionL 

ilquirer" The new proJucljon well Otowi'" in panicular 
is allftMl direct I, downgndi.c'nl from TA·21. where 
solid and Uquid wa~e:. mnrainin, plulClflium were 
d~fIC*d Oft ahe mna rnpi in ynrs .,. •. 

The Ion.-renn Irends of Ihe waler qualiiy in Ik 
main aquifer are limpk to summarile! no m~~rc· 
mcn&s of rad;onuclilki ahoYC dckClion limil~ (other 
Iltan an o('"cnjonal an".,lial Jlalislical ounkr) hn'c 
hren m~(' on waler :umpks from the prodKliPn wells 
or Ie .. wells IIPI ruch lbe main .If~r" TlIcrc is no 
indica lion Iha. any ('I1ftlaminalian of 1M main aquifer 
hal occurred as a resu" of I o1Mrarory opr"UNtM. 

h. CI"mirlll QUlllil1 olsh, W.'l" lUpply Wl'llI. 
1M cMminl qualir)' 01 waler lrom wells is wilhln 
EPA's primary Ind 1C~lry s1llN1ar. (Tables VI·7, 
0·23. and 0-29). Two wells. U·2 and U·S. bad pH 
valllCs ,It.6) sli""I, esccedin, lhe s1andard (8.5) for 
drfnkin. Wlltr IYJltnlS. An Pllltr paramtltll lor an 01 
lilt writs w~~ wilflin lIandareb appliahlt 10 I"t 
diIIribullon s)'Jlem. 

'IlIc qtIIIlilY or waler from 1M wdls Ylrkd wjlh 
loaf CllfMlilionI wilhin lilt UlrIC. Jquif~r (Tables. (j·2:1 
and 0·19). WI," qualily depends Oft Wtn dcpdl •. 

VI·1.l 
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TIME (yrs) 

.1 .. I .. MCO.tt. T,itium and Plutanlam aMIft"'laftt. 

lilhol."y fir ItK lquirc, adjil«nl 10 lhe well. and ricW 
from hed, wilhin the" aquire,. 

6. Tranlport 01 IUdlonadkln •• 5urfllft RullOit'. 
Th" nujor lran.'fIOn of radioRudKkI 'mm canrons , .... , 
h<lve 'cceiyed rrc~'cd. low-level radioactiye ernucnlt. 
(Acid·PuehJn. Dr·lm AJamot. and Mona,... 
Canyon,,) il by MlrfKC' runoff. Radinrwclidcs in rhe 
emurnl. may hemmc achnrbcd nr aUxhed 10 scdinxAI 
panklcs in rhe JlJram c .... nat.!. Concentrations or 
IIdioadiyil, in the alhwium .re pat,"" 'dsJw~ nc., 
'hc Irtal"d dnucllr nu,fall alUl dccleuc dowMil1 ." lhe 
an,,,,, a, ,he wdimc"'J and IJdimtlK'lidcs alc 

Il'tInIp'tdccl .nd dispr:ncd II) fllhe, 11C.led indllSlrial 
erRucna., IInilary ern.nls •• nd surface runoff. 

Halml su,fam runoff «au. in Iwo modn: ( I) 
tprin. snowmcll runoff OC'C'UB owe' I lon, period or 
lirM' (da,.) .1 • low diJdla,gc file and M" 'mt'nl INd: 
(2) Mlnn",r rutlnff f,.,... Ihundcnl~ ~~,. CWtf a 
sbon period of IBM (hours) al a hi'" dis:haf,c rile .nd 

ICdimrn' load. In 1990. inncucd cmau:n' f1c1W rrom 
tk Lot Alamos COUIII, BIro sanilary IC'W~JC Uta" 
mt'1II pblill rewlled in flow II'IIOU'" lhe Iowcr pan of 
Puchro C • ..,..". .nd inlO l.m AlalnD' O:a)'Oft durin, 
'""'" of Ik 'Clf. Thi.~ now rrall'JlO'lC1l somc "r abe 
cpfll~minaled ICdimtnl~ nul.,r p""hler Cln,"" .nd inlo 



N .... buor To ... 
s ... ia", ·'11 "'(". enlni .... I.·Pu z... .. ~Pu GruuAlph. Grou IIeta 
s ... pItd t 10'· ,a('''"", 0 ... • !I(~""'''' C,qjU ClO-·rlel/ • .., Clu" ,lCilml.) C 10-" I,CilmU tlO-'l'C~IDL) 

,\nal"I~"Illimib "r dC'lrcliun 0.7 oW 1.0 0.1 U.I ) 3 

II M~.imum mallminanl 
I(\"CI (Mel,. 201 I~ ,~ .. 1.6b l.2b lSI ~ .-

MlXimum Cu~nualion in SC/l 
~ Supply Yl"Clk (t.. AIaInM) 16 0.8 ~ S.6 0.047 0.0)1 ) 39 I!~ .... !~ 
v. Maximum COD«lIIralian as Ii 

rc~orMCLC .. ~'9 17 ~., l.6 :!O 1M -i i l 
IM, •• am CO.~l'1illln.l..c\'C1 (MCl). us.cd ror com .... mon only. ,"C'C' Apprad" A; NMEJB (IQKH)lnd EPA (IQRQ). "' ... -0 

"DOE Ocri\'C'd Cuaccalralioa Guide Ipplic:tble CO OOE Driftki"l Wllel S)')lr~. used for COmPlrDoa Dilly. (s.cc Apprndix A). 
I~ 

',..IfI ..... .,'" lie Ipplicable 10 waler in lbe dalri""lion '~lem buliR UMd for c:omparisoa oaJ)' in lbc cue of illdividuallupply we1b. 
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t~ "MC'f ,C'ach 01 ~ AI.1rT1O'i Canyon. Thi~ "rr!lKnl· 
induced nuw I, ... ", Purhr .. ClI"ynn enlcft'd Lft At~""" 

Canyn,. on I'JU),III .by~ uL'epi rut lhe f'C'rin" frnm """V' 
mid·June tn carly AUlu~t. and Iypinlly ulcndceJ tu a 
knlinn brlwcrn Wrll ... L\.f, and L\·2 in l.m Ala~ 
ClInynn ,fig.. '''). 

Nine IImples .,1 ,.,."" col,"". fmm ... it Pud-Io 
CanyOli Row acar _ftcre the nnyont join .. Stak Rnaf 
sm were ,n,'y,,,cJ rPl' radiOKliYil, ia ..".,ion and -'" 
pc,"",d ~dimcr.l~ (fig.. 11). 1'hne .. noff .... JIIf'n 

r LeGEND I ..• 

'0 SupplyW" 'I O:tll'ery I t')bMNliIIOn Well 
DIItra.6on SCItiDn 

" .. , ;, , ,. ~/!( 'I/d if 11111_ .~ .. iutil. tUna· 
hum .tn-' 1""(- :'/'1',': Iii :, ,',," .: • I I, "On) .... , 

, I"" 1:, It I ~H ,I ... 

"."0'1'"." 'h·th It,· t 'I"'! 'I" I' Id.llI. '·I-";;'~':> " ... 

Pueldn CmYlln '~c:r ~ 'f .,... .1hwr). 
CCJIK'tnlr:dIUM "' plUI"uhulI IIJI II, ~"~~ ... nJ{'" lIoCdi· 
men" ".,crt: ah,,\o!: tql ~a;t.'~Il;lln .. ,. d"IoI:: (;.111 ~nd 

T;f"k V, Itt I J! '111 I.: :/ 1ft 1ft au'ulk ... rd':D lu Ilk Iii· 
"A'e 'h." ,"P!" Jj;i 11./, . " tl;'rlm.~·'ilC' fillt'; 
, .. dictlklly.jf, in '''~rtF"¥lt ~11~lIlhnf .. rdrn ro .Itr 
rnwlk' maiMd .,~ HIt: 'ti!r;, t 
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Supply P.rn .. ~o' 
Stand."'" W.lh SI8 ad. nI 

Numb,r {~f SIIIlwlU 16 

Ch,mklll CotulilU'"b (m./LJ 
Pri ..... rJ 

At. O.OS OJKU <2 

As O.OS 0.04& 82 
I!- I

J 1.0 0.088 9 

C~ 0.01 OJ.,) 10 
C, (i ,.. .. OJJ28 56 
F ".0 1.2 80 

til 0.002 <0.0002 clO 
NO,(N) 10 0.1 I 
Pb 0.05 0.027 54 
s.- 0.01 0.001 <10 

5KoDCla". 
CI 250 I' 6 
Cu 1.0 0.100 10 
Fe O.l 0.069 2.l 
Mn 0.05 0.005 10 

SO~ 250 53 2. 
Zn S.O 0.ll7' eS 
TDS 500 188 78 
pH ".8-8.' It." 101 

'Maximum C4tft1 .. mi .... n. Lc~c:" (Mel) rUf prim""y .. nd wwrwiary drinkinlt 
Walt, 'I .. nd.ud, (J';MEIB II,,") and EPA (19HCI)) arr Jivtn lor compari\Ofl"nly 
(SCt "ppcncJiJl A,. 

A special "udy. "r ... 'PO" of PI'J.onium in 
Sr&riwmdl Run·Ofr." (Punymun 1990'.1) was compklt\J 
and puttliihcd in 1990. This iludy rtponcd and lnIer
ptcltd d.1la Irom lllelPUlcrncnl1 of snowmell nlfto" 
from levcn cnnl~ lJ('l-u"in~ ttc .... ·rcn I',' ~ ;tnd I~ in 
Puthlo Ind l.m AI4Im"" ('~nyf"" Thr mil}! . ':,,<1:1-

sian., include: .he: tindin, rh..l. nl4I"': J-IuICln;IIm mew,,", j.y 

Nnorr in llltK can) (~n.\ .lncl rtOKhina the Rio Cir ..... It 
lran.'potJcd willi kdil'Mnl'~' .he moulh or Lm A11mos 
Coln),"n ;.1'Iou1 57':'" wilh su~nckd Kdlnwnls and 40" 

wilh hn! ~di"W"f'. A 'n',,' nl "hoa. 6f)f) tlCi ,,1 
plu;unium 'on" nrriccJ In the Rio Grande fly rIVe Dr lhe 

W:'/cn .. 1NIicd cvcn~. 
Rc)ull~ o. 1".11 ~prcia) lIudy wcre combined willi 

'he' nrmnl mcua,rmcn's dncrfbcd above for dtc 

clOutft"""rr',nrd Junorr in ~blo Canyon durin, 
IWJ AI lhe b .... ~ lu, nlimalin,lraMpOR or plulflnium 

inlo Lm Alamo. C.nyon. The eili"'tAle of plUIPAium 
Ihruporlcd in tolulion .nd on MUpCndcd Kdimcn.s 
Irom ~bIo .... 0 l.DJ AI.1I1m Canyon is prrscnkd in 
Tllble VJ-II. 8,. comparisnrt -ilb lhe sprinl MOWmcll 
runufr Wr ril:male IIuII bed load wdimcnb prob.1hly 
carried fWo ro Ihree lima at mIlCh plellonium u lhe 

dWolved and MltpCndcd ICdimcnl componcn.1. nus 
lhe I0Il1 amount or plu'onium 1r.n.'fJOft-:d rrom Pucb!o 
in.n Lm AI.mos C.nyon muld he .. , r..«h as .. 000 
tiel. "I'hc .,.".,.hNle Inlat 01 I Oil' ~Ci canied in 
IOIUlion ..... tuSpCndrd scdimcnl i, ail.,u' If) limes lhe 
.mounI carried from Pucblu into ~ A ....... Canyon 
durilll four ."u., runorr~ mcliurcd in 1975, 1m. 

V[·17 
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....... 1' \' I·L .'hlluniulD 1'1 ..... " .... 11 10 Ruaulf rntln .au,blt. ( ·.,n)ua inl .. 'AI~ ,\bIDIIc\ ( 'un) up 

Sill.pl" 
U.II' 
lHO 

Mlu:b .:! 
Man:h 13 
MIl\:b ~ 
,\pril" 
"pril~ 
June 1 
Jul, 191 
AUI"" 7 
Ncwcmbcr IS 
l)c(toll'lbcr ~ 

Ulru 
IHuoh-tci 

, .. ,,(.11 .. 1. 

u.02." 
O.O:! .. 
0.010 

O.o~ .. 
0..007 
0.024 

O.ml 
0.&176 
0.09..' 

:'-Pu 
SIPlM'adfli 

pe.·vt: 

I.~ 

~.u:! 

".11 
".67 
I.I~ 
.~ 

3.6M 
l.ue 

31.10 

SUl .. ad~ 1'0&111 .:','ilDJltl'Ci 
StodiNI'DI ..... .111,,1-

~&lU ~pc:ilLJ (M(;1JJ 

U.7K Ll3 0.01'1 
O.SO 2.5" 0,01'1 
2.2(1 ",1" 0.49 
0.59 ~.IW OJ~ 

0.412 1.09 0.2'1 
.d O.I~ O.tH 

~ 

0.96 3.58 O.lt. 
0.87 2.M7 0.013 
0.06 2.02 O.M 

• TOIl' Plutoaiu ... a"dudial ~b :JaPu I nd :'''Pu in Mllutioft Ind on suspcilCkd lCdimen .... (Tlble G-~0Ii) . 

,'UlU .. ..ct 
l)a)~ or 
now 

ttl 

II 
13 
14 
11 
42 
66 
72 
29 
016 

TOIl I 

t:'~llraliled 

Tnlll .. por1" 
~ .. Cj) 

1 ~U.f,x 

~2.74 

2~O.U:! 

~:!.4J 

I).IH 
S.IK 
0.00 

1!i7.53 
1.)5.02 
22".2'1 

1011 

.. &till1llfd now II .be poiat wbr~ PuchJo Caa)'\la nO\\~ und". Stair Road S02 .. nd jo;rl' l..m AlamO!\, Qa)·,'n. f'lOw ",'as ",timaled 00 lbe buis or ftponcd 
1"eRJC daily d""ha ... flUll1 t. Lm AIa..- County .11)'" ~"'I~ lrellmra' piaN mulliplKcI by .. "UoAlly ntim.alrd frattion or Clo ... Itltbins ,be Stale ~d. 

" ~limatC'd IglDptrt or IoIaI Plutonium ia wIlutiun Ind on r.~pcnclcd MdilftCnb. Bcd IuId WD N)t rnIUUftd. but bauod on ~'Umpan...oll ,,-jib ,nawmclt nllk,rr 
!\tU&li~ lPunymun IWOa). can til: nlimalftl n Inft.'porting tv..&) l"lbru limrs. n mucb plutonium n c.rricd in ~oIulion Ind on !\~peadcd ~dimnb . 

.. 'n~ air or obM'mii":I ~ :ppruxah\lle midpoinl of period wben now pa~ lbe Stile Road (Cued or wu \'C'I)' small. For pu~ or ~tim&'ing lIa~part. lbe 
cntift' period '101ft 61IMllbNuSb SI7~ w.,. COA\idclCd 10 u"C' no now. 



LOS ALAMOS NA TIO"~ LASC'riA 'OR)' 
EN\lIP.OH~N~AL SURVEIl! ANCE I., 

1 ,,"S, and 1 '1M_ H ,'~lilll;.'nJ t>t-~ !'('Lliml'nl, .'11' ,11", 
'·lIn~ilkrnJ. Ih,' dllu"nH'r,'ah"d runnU &.Iurin~ I',IH) 

PI,ltt.It>I)- l';lninJ ;thuul I K III :!5 I illh" ",~ mUfh 
rlu".,,;uln a'\ It:,' r"ur .. prill~ runllrr~. 

nil' in,'1":'''''' ";'""I",rl 1'( "lInl;,minall'd !'('~iml'nl' 
{rum PUdlJII (':tI1~1111 j .. nil' "'1""'Il'~ h, h"u' ;tny ,ig. 
niri,';,n, dk,'1 1111 Ih,' ,·lIn.',·n."llillf,' II( rluillnium nn 
M'Jill1l'nl~ in tu,,",'r I..... ,\1"0111'\ c.my"n. Thi~ i~ 

t>,"';IUW Ih,' "lIn,','lIlr;lli"n" lin ""&lim"nl, in Purhr" and 
l""Hr l.m, ,\bllll'" (';,"~"n ... h;l\"( ""l'n ,imil;" rill 
OI;,"~' ~I'al' f [SC; JI~~ 1'_ tlllw"\'I'I, ItJ(ol" i, ;lin ",Ii· 
nJ,lI(~ in""nl"r~' 111 ."'I'UI .. u. OIei II( pluillnium in 
1"",,,, Pud,JII Cln~ un. '" hkh i~ ahuLlI In I .. I' lil11C'uIK
<30 mCi in Dr ;mJ l.jI~ ,\1;'"1'" C;ln~un.'. Thu, Ibc:~ 
lIl:1y ill(' .1n inn'·; .... '· in Ih,' rur;11 in\'"nI111Y in iA1WC'r f;" 
,\1:,")(", (';my,IO }l,"';IU',' II( Ih,' in"f(';1\("d inrul "11f~1 

Pud"n ClOy' I ,". "n\' .. ,·~,'r, Ihe ,I "Oldy tnrUI hum 
Pud,h, CIIl~nn i~ "III1lI"";lhk In ;tnhtunl, mu ... C'd inln 

1"'''''''1 I .. " ,\J;,"1I1" CIfl)'nn hum the "pre' p",litm, .,t 
I .. ,... ,\bRl'" (';m~"n FUI "umpk, lhe' 'red;" 
'n"wnk"1 'Iu~y (Purl~-mun I 'l1li Itt) mu,urC'd in('U1 
holO! !hl' urrrr rarl nf I ..... ,\lanl'" C;myun 'l\ Dngin~ 

frll",,IoIJ I ........ ,.; ,,( , "trinl! ri~hl '· ... en" t.&:''''·c:en 111'3 
tnJ . JlI:o(I,. ;IIIJ .... t.,t=;",. ,; I ..sou .. Ci ,'I 'Inr, 
'" lii.-' Ilhali-d.::=·.h,l.tI Iu.,.!' d( I;':I~ J'l('ri",h nt 
-nil.\. .. ' !Unoll prr ,dic:ilJtv. ,,~(" •. :U1l!1;~ ,~;.r ,(·&.Ii· 

I. t .. ',. ,. " .,,' ·.·.111 

, /. '.~ ~ t J . . I . I: ,,; 

!, rr. ,. r' 

'r; I' 

I. i. 

• I 

.Jl II, 

.,. , " 

"I~I invcnklry 
I ill' ,;: :. "J,' I 

Pth"'" , ,I. In"'n~ lI"" .1l,.J 1/';"_1,1. I ... " 
r'If\'''", /. Ri"(jufkk. 'fhC'imr-· ... llnlht.-

Ri Ci:.; '-;·j,,;..-I, II .J. .hh, h.,' "m .. 11 in "1101' 

: -. ..... ,.,:1 . \1 "I' .1" lIi",-u,\(''' in Sc,. 
'.111. f' .;rr."u'~ 

'. 0, •• Hi- '\'''''' WJo ", :'IUrraU "' .... , .nd 
C;,,",."d ..... t, ~utf ... : ". .. Ic'I .. n" Ilrllulhl ...... 'el ",In, 

pk .. (u, IIrt'.mi,- .tn.II~·,,,, ""fl' lull""r,'" r'llm I"', Ufl' 

,ill: ~'uur ,,' '\,II1lI'lin,.: 1.":.IIH'n\ (r .. h:~ G·'''. f;!! Jr.) 
indudin}! fin' ~1'I'r ~I"un~"';lll'r '"1:,,'illn ... Ihr, (' ... ··f. 
r .. "C' "'.dt'l " .. ur,;.'· ... """ S"'I"'IC'&S w~l(f ',nur.:'e in Pu&~n 
(· .. n~,'~_ Ihl' Ih,n .. ', .• 11 ...... tcl''''"~~ ""'tr k.· .... if,n'. in 
Potj.lril .. (· .. n~"II. la'lol' ,,' Ihe' .... IC"I ~ r'f'ly .... C"fl' in 1fM' 
I .. ,,, ,\I.",;,,,, fidJ, III\' 1'0\" n.: .. I~ "rinn. ".ell, ill ,be 

01"',,. i fidJ •. lnJ 11,\' \1' ~"'rilJll'rcr \,Jfllr1inlC 1t ... · .. I; .. ,.\ 

indu~inllih 'I'e ,ur(;I,'1' .'"~ Ihrl't 81uuntlwOIII'I !IoUUfI'C',_ 
All !Io;fmrl,· .• W,'fl' iln;ely/"~ ('" Nt ... "J;uilt- ," .11J'uunLl,. 
71 w-mi\-"lillilL' "lIl1lltlIUrK.!!Io, I~ ro4.'!Ioli&:i~e '·lIl1lltl lunll,. 
IWu herlYki;'!. l"urnp'un~', itn" (nUl J"'ly,'hlorin~h:&I 

t>iphl'nyf (PCn) "IIIIIJ",und, (Tilhk G·J I). lh" limil' 
nr IluAnrifk ... lilln (I.~) f", Ih,'\(' "lIflIJ"mnll~ "fl' 
Itivrn in AJ1Pl'n~i' C Of ltal' 3 'In p",.hk pKilin 
II',ull'. r"UI "'("f,' rnun&l "I I.:vd~ "tlC,n Ihe 1.00. Only 
Ih ... ~ ""Rlpuunll, Ih .. ll'.Il"C,·!k·" Ihe 1.00, "fl' &lj",·u'-.\t·" 

afMI ~he'''''n in l .. hlr VI·II. 

II. YIII",il,. ."",{'tlun,f,. W~I'" 'Uflnrln frllm Ihe 
2S !Iolillinn, WI'Ie ilnalY/rd ('" hit l"'ltl'l ",,,Iillile 
l'umpnun"!10 (Tllhk G,)I), Sn l;tllt&:1 "'lfnpuund, were 
fnund ;tl k\'cb ... tlC'\l' Ihe loo" 

II .. 'i4'",i,."llIIil,. C"",{'t"""I.. W;tICI (rum Ihc 1:'i 
,I;tli"n' w .. ~ .m ... ly/,·d (III 71 :wmiv .. , .. lik .:'umrnun", 
(hhlC' G·)I). The p,,,,,\,id/el hi\f2·elbylh .... yl) phlha. 
I~re Wit, 'ound in Ihr"e .. ( Ihe lYmplu (T;thle VI·I) ttul 
rhe '-1mr m:.lcriill Wit, fnund in hlilnb ;n.d i, "lUihur,," 
10 r"tt.u;IIrnlY ('onlilminill;"n. 

(" P, .• ,ic;Jn Willer (,um 2,S ,1 .. ,iuM W;t, 
.vaal,lc" (of Iq ~!Iolki&k "nlnpuunc1, (filhlc (i.) I). 
Snne: wC're (IIUnc) allevel, u,·,,('~inJ Ihe loo. 

J. If,.,"icid..... Wall'I "um 2j ,'ali,,"' w:t\ 

~n .. I,/cd ("r (uur ttc-rfti4:ilk c:umpnu"",; nunt' We'rc 
1":lnJ ;tl 1&:\'('1, u.:'C'c"ing 11K- 1.00, 

~. PCB" W .. re, ('11m 2j ,Iilti"n, W;t' aMr,lI:d 
(or (nUl PCB I'"mp",nd'~ nnnl' C'l('("eded the 1.00 

\ _ : ~I (IIr one" pc: B "'>mp"'",. f Ar.,'rktf 111111) "I fl.! 
11,10. ,,,.' " m" I. il' Ihe GlI.1jC' ~"'rlc. 

IJ. M.dlnac1'.'ly Iff SnIt •• nd ~d"nfnl. 

I. Ru""nd 1 .. "" ... r JC.dIDadlt'" io Sui', 
.nd SftIiJMlIl.. Suil ~rMI ","im("ft' "'mpln frum 
relCiun .. 1 ,lolIN,n, ,uu'indy "ulkc:rc" a"'" ;rrulY/rd 'e" 
I"""unuc:lido Ir"m 191 .. Ihht.,p I'IM WC'fC' v.",," I" 
,"\C;tttlj,h ~1;lli'lic,,1 lim'r, fnr " .. kgrn>:·r." 1,,'VcI~ nf JII, 
I J';"C" Intal 1II~"ium. l.IAPu. and :)CI~"',Pu in nfJrlhrm 

Sew Melic., v.iI, MId ","irrtc'nl!lo rr .. lYk VI.CI) 

C PUrI,.m"" 1 .. 7 .. ). n.c ilHI.!tC' ", 11K- l'u"'·enIM."" 
IC'\-cl, in Ihoc\,;lrrJJlk~ plu, IWM:c .be ,1 .. rMI .. ,,, ~"i .. · 
li"n ..... , u""" In nl,dtli,ra I hC' up",,' Iimil' .. , tJ;a,·k· 
,rlluM (",",'cnrrdlinfl' In I'''''', \o1mpll' , "-C'rC' 
,'nlkc:'cd hum ",,"C'n rCfcit;·jI.e1 ', .. iI , ... 1;'"" .. n" II 

\'11" 
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Tahle "1·9. Wain and sun Sample, lhal .:lIc"d~d Iht' U'Q, fur 
V fll.m" and Seml'fll.me ()rJPInlc (·arnpu .. nd. 

C · .... ".nl ... llo" I.e JQ 
_S_I._II_u_,, _________ (_·f_lm ..... r .... tU_n_d _______ ----'.J(!'uWiL-1 • .;.... ____ '''''-,'11'1.1 

KA n:R .\A.'"'I.":." 

S,mi.·,Mli/, O'llanic CllmpmlnJ., 
(;u~jl." (';t")'nn 8i~(1-clhylhc"yl)phlhalalc 21'.5 s H." III 

'ndio1" SrI in" 8i.\(2·dhylhnyl)rhrha'alc 2"." s H IfJ 
Olnwi·" Ri~( 2 .clhy I huyl )rhl hal:tlc 32 • If) Ifl 

PCB O'llanic C(lmptlund.s 
GUifj: Amdor 1260 0.48 • 0.1 0.4 

Lj"hlftt~lCl:nuornm,","""" 

Ol\.""'nr. ~iOlNttnnwl""lIC' 
II." • 
1fI.4 • 

10 
10 

"It, Ch.tm.l Di·N 8ulylpi'tIh.1lalC' 
rrnhu~, !)i·!'of -8ul, Ir'" h.1lalC' 
O.uwi Di· N· Bul Y IJ,h.h.1L1IC' 
S;tnlol ("rul Oi·N.Bulylph ...... I.JIC' 
8cmo1hltn Oi.N·Bu'y1rhlh.llalc. 
frijnlc-\ [)j.N.8ulylrhrhal".C' 

rC'rcinnoll ~dimC'nl "'olfinn' {Toltllc (j·n, . .Ind ",,"nn· 

"",;'tII, uf r;tdl"ftudHJC'\ in umrl'" ftum .hc\C reltinnal 
"o1.ic~ wele fTK'JI'Uf(-d. RC',uIt, nf Ute "n.:tly\(\ arC' 
",r~n'cd in T ;etll", VI· JfI o1nd (j •. l.l. Sco,. Arrt'ndi. B 
fur a dr' ,·ri".inn uf nl&-Ih.~, fur .-ulle,·linlf ~"il and 
~dinK"n. umrk,. 

1. P.rtm~.r Soil' .nd Sdlmtltl,. Sample, .. K' 

~",m.elly "ulle("'ed hum ,ill Vlil ~ ..... "" wilhin ... m 
(2.5 mi, ut Ihe 1..1t-tt.:tlury ~rimtl~r. A rrPl"fdun' 
amr rl."\ullC'd in ,.,,~ nt .hf'~ \oitntJ!'n in I f""P. 

I Q) • S7r,. 3JlJ 
2 Sf., s 7~" 3)0 

I 'If.) s ~7f" ))0 

2 Ifl) 1:' tt)4.- ))4' 

"'W) • 12(.- ))4) 

3700 • I "I,. ))4' 

So.mplu werC' ,'ollcc,,,d from If) "'''Imt'nl ,,;a.i,,;,· nro1~ 
lhe" Uburltlnry huund .. uy and .. I I~ ,,'unnIK'PCt uf ciPt' 
nlAjctt ""nynn~ wilh .he- Rif) Gr .. ndc in Wbilc Rn'k 
C".:tnynn (filt'. :!fl and :! I). PClim('le, ~'il .nkl v.dimcnl 
",mplin, "~Wtll\ arl." 1;'lcd in T~f,1c (j·n. o1nd dc: .. ikJ 
.n"Jy'i,",,1 rr\ul •• "rl." Jri\,f'n in Tatlte G·)" f.tt r .. J .. ,· 
che"mkal and TahlC' ('·)S 'ur mer"J •. 

"" RaJwc:hcI'IICII/ A""~u ... , III S .. J",u"nt,. 

An.IYKi nr !W:dimcnl ~m"lc~ rrum lhe .tc,:r :·:t<'f 

~al""",, indic~l('d Ih~1 ('(",,~nlralinn~ Clf r .. Jiun" .... itk!' 

---------- --
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E200 ElOG E400 

NJOO ~ , 

N200 

N100 

I 

o~ 
5100 

S200 

/,' 

r '" , , I ' .' /. 

LOl ,uamol I' \, 

.' "'" / I .5-2 ' 1-------. 
"7 • __ w'¥-, .......' .::. __ .. ~ I 

5-3" '< - - • ~. - .... - -..z • • I ~",'-, 5-7 - 1 

,'/ 

( . 
-" 

" 

, . 
I 5-10 W. " ,. ....... .A," 
, •• s.I . '.. .e s-c. .... .. . 

" ... , ,', , , , _ ... ------_J 1'.'-
I .5-14 

~~~·~:*1. \ 

.5-12 • v:,-' . , • I 

", 
I, 

{. " I' .. 
~'."" .". '/~I.""" 'r· _~ 

&n. ' ... _.-!!!. 
,. .. ~ 

f', (.' ~;;;t' 
'J,'", '~'. "," Wldl. (, .. \ i Rocll 

.5·15 
", 

.. " PlJ~ 
• Acr" • , 

E500 E600 

- NJOO 

N200 

- N'oo 

o 

5100 

5200 

',.r----'-~ 

S300 - - - -. Lab &lUndaty 

'11100 o Eloo E200 E300 

I 
I 

I • 

LEGEND 

Sad SampfJng 
Station 

EGOO 

SJOO 

• j~ 20. Sui! ~mf1ling l~ll·:tlilJn\ 0.1 n, nur rPk- I",''''11,.,ory ~irc . 

.... r'r ""'"'" \Iali'lically n ... hIWlc=d rrgional bi1d:· 
Kluund kvcb (Tablc V,.If)) nttpi for l\Vo 1J7C.s. one 
1,,1011 U'itnlum. onr ZJAPu. and IYiO ZJQ,2«JPu tampln. 

b. 'fUJ,,"Ollic ,\/UlIyJlI "/ S,dilllnrl.J. 5.1mplcs or 
It:c 10 ~"-nc'rr ~alinn ~dimcnl' '¥t~ .alytr.d for 
melill" liJlcd under Ih~ ulractiM P~du~ (£1) 
Tnsicily criteria for "17A~ _ISle 10 dtfr.nnin: if 
lhr.c ",i.hl hr an" ""''' rntdam~ fOlJnd In any"" 
·.dim~rh 1:;lv~,!- Ihe L.lhuralmy hIoUllcbry. An,')'I·;c ... 1 
1:lt.I':tlllr~ n:clh ... lollI~\ h de,.I~t;t·~ in i\pJIcndi. C. 
". ! il. . ~'''.' ~ , ,\'r,j.:J 

"- - -.--,_ ... 

• I .. 

c. O'KQ"k AItII'yJ~J oj St-JiIMIIlJ. Samrln of 
hed KdimcnlS wcrc roIl«Ird from the 12 perimeler 

Kdimm: .. "'ions. "0 dflKnl rclr .. ~ I"a "alions. 
and JCVln Irpoul wdimcnl lIalions, and were 

aaalJZfd rOl 6IJ voIalill compounds, 71 scmivolAlilc 

con"nu. I~ pnlidck compou .... CWo IIcrbicidc 
cntnj1OUD. 1i'.4 fPIII teDs (Ta"'e Ci·~). AnaIYlical 
latlnnrn". IMIIIndaIoJY is dcKrl""d in A~ndi. C. 
Only IhuK comrnund, -ilh ('nnl:enl,.li.,,,,, lhal 
u('('c;dcd Ihe L~ life' di~'U\..~d (To1hlc VI·9). 
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E100 E200 ElOO 

.. 
.• /' .• * I; \,,:.,. ,t 

/ . . , 

E400 

" 

'., ,.-------, 
.~,' ~ ~, 

.- __ " .. .?-2 ........... c:-. 

..•. 

E500 

12 37 • • 

E600 

, NlOO 

,." • -- - - - " .,. ..... ... 25 H I 
J I 30.· ..• " • ,-- t I' . , 20 ~ • :M. 27 ,. 

J I • n 2t 33. ., • _ •• ,!. WI' .', ' 

13 • -. N100 
~·OTOWI 

, 3t:. • • Q I - ",' 
I, " .. ,' 41 42.. 45 14 ., .. 

o~ --~-.---
I -" " 

"-
~ 

~ 
~ I 

-., , '\./ 
I t:: .... ~, :"" 
, ; .. , \_ '.5"" CANADA 

.J ' ..... ·.'11'. - • MCHA 
. '-.. _" ,,'--, ."SANOtA 

S100 ~ , ..!!9 I 
I -, -'., .-;;-. ./ ... OATANOAII I "'" .,. ~·7 Ie r.: 1 . 
: r" "1.,. ", 1: (, Plllllto J ,., 

s ... ~. • .... ' ..... } I~ .\" j" PAJNllrO 

- 5100 

S200 

, • , /".WATEA t ____ • Lab SounA.,., '20. .-
S300 r- -, 21. ", ;.'- . --L-E-G-EN-'O-_--

o 1 2 3 4 km ,--..,. ANCHO . -. S300 
, .~ • Sediment I ~ CHAOUEHUI Sampling Station 

.'ALIOUI 
" 

'11100 o E100 E200 E300 E500 

.'i .. 11. xdimcnl ~mrlinllonlion\ on an" ncar Ihe u~ralury \it.:. 

(I} Vnla';/~ Compound,. ~mplu elf ~.sirMnli 
from the 21 ~tation' Wtrt an01IY/ed fOf M \/ellalilc corn· 
p&KlncS,; two were: rtrnr1C'd al Ic"d~ ahcwc 1M L()(h 

fTAhle: VI·ClalMS Tahk G·3"). 

aJ S'''''''nlalllt' Cnmpm",d.., ~mpln of St'di· 
menr, frum Ihe 21 ~ ... liOft~ w~re .n.-..yud for ,. 
\Cmi\l"I ... lit~ compound" Only ,i:c ".1tion~ had anal)" 
'C~ fW~iti"'e fnr rhe~ c:omrnunds. and ooly one c.,:n· 
J'<M.lnd WI' re:ror1~d lIr I('''d~ \imi'" fu lr.mc founcJ ;n 
the itl ... nk tor rhe method (fll"'" vr·" lind Ta"'" 0·39). 

0, Pf'Jlicidr. 1I"bicid". aM I'r.B Cnmpnund" 
Scdimcnf~ from the 21 ~,ion.~ wcr~ .nalYlcd for 19 
pctlic'idc compounds. IWo hefttKidc rompoutMh. and 
fouf PC8I. All .nalylC~ p"c r~!oulb bcluw L~ 
(Tilbtc G·39). 

J. 0.·56,. SIJII, .1Id S.dfmnb, Soil ~mplo 
W~~ mtkcr«d 'reKl. 10 ~.lIUln~ wilhin l.lbur .. rnry 
boundalicl. and nn·,ir(' ~dim('nl ~mlJ/n "",: rClI· 
I~cred from 24 ~"Ii"n' ... ·ilhin "rcu rhat hue frC'ci1rrd 
frc.ued crfluc:ftl (Tilhlc 0·)2, Fig.', 20 and 21). 



T.bIt VlalD. Mulrau .. ('onnnlnlIMtM or MMiunuC'lklft in Soib and Mciirunb 

Numlwror 
SII'loru -'II 1."(', Tota. tll'1lni .... :'·Pu :'''.l·Pu 

S ... pIcd f 10-6 ,.("WIDI.. Ipt'.,., ','wet (P'-'i/~ 1P("ilau 

AnG/]liNI '.im;l~ ull)dtel;un 0.7 U.I U.J U.U02 ( •. 1I0! 

Soils 
Dad.,ruund (1'I7",-1'I~" ~ 7.~ 1.09 ).4 O.OOS 0.025 

"',.. 
Rc&iulill '~Iiul\'\. 7 O.H (0)11 D.n (0) ).6 (I) 0.104 (I) 0.092 (I) ~2 
Qa.s.ilc UI.i"", IU Il (I) 1.'1 (2) 0.004 (0) 0.056 (I) ,~ 

.t ttIiIItflllS Mj 
< Backcroand (1~7",-1Q.~)I IU 0 ..... ..... 0.006 O.U23 ~~ 
- ~~ 
,,, Rc,ioaal ~~Iioll\t " 0.4 (NlA)C 0.71 (I) ),) (0) U.OO4 (0) 0.1.)04 (0) ~i -' 

Perimeler 1~lioll\t ~ H.~ (N/A)C 0.70 (~) S.:! (I) 0.014 (I) 0.06'1 (2) h Oa-silc ~.iu.t\ (dOucnI relcnt Jlreu) 
AcicI-... bIo C.nyon 6 ).0 (NlA)C 0.6K (I) 4.0 (0) 0.0S4 (0) S.H (5) 
Dp.. ..... AlJiIllla ~n)'oa II 1.43 (4) :'8(0) 0.02H (6) 0.15 (IC) m~ 

-0 
MonaadJld CJIa)'on 7 ;!7." (5) S.O (I) 7.48 (6) 16.8 (4) I~ 

-TIle ~ .!J (97.5-:; "11., or blckl'"'' ad 1 ... 1)'10 lor iOi'lad INiiacali (r-anymull l~71). 
"NumbeD ia pI,cn.~ iadicale number or. ... .,. cactediaa die 97.s~ bld.CIOUd "Iluc. 
"No C'OInPlrison pc_ dallaVlillbic. 
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The cnn,·cntrali'ln~ wrrc wilhin Ih", FlIng"'!'; nhMrvtd 
in rrevinus ),caB an~ ~i~ nul in"'kllir any IK'W rekuC'!l 
(Tahln VI-JO "nd 0-36). Trilium a' nM on·~ilc s.arion 

(ncar TA-)J). 1)7C!, al I~'n §lali(Jn~ (T A·50 and R·Si": 
RoaJ). anaJ lJ9 pu al '.mc- Ir"I;on (Eul 01 TA·S)) 
ucccaJcd 1M r"lci(Jn~1 hat'kJrrounJ limil h, faclon of 

ahoUI 2 and arc cunsi6lcreJ )Ialisli&.-al nullkB wilh no 
likely unu~ual rdu~s heing in~j,nleaJ. The: kx-alion 
will he ruampJn' during Ihe nul fI'ulinr ('('IIt'clion. 

TIuet' canyon~ (Mid·Puc,",I", ()P-~ AJamm. and 
M«tr1'IRaJaaJ) ",,"lain !Wdimcnl~ ronlaminarcaJ wirll 
rnidllal riidioaC'livil), lrum poasl or pfurnl rC'ltacs or 

tfnucnb twr Se('. VI.C.U,). As upcdC'd. (lie' nJI1C'tn' 

lra.ioM of ndionuciide's in IhciC canyons flcccd Sli' 

li~klln)' tslahl~hc:d rcsiunal hkkgrounJ Intlt (T.ttk 

VI·W). 1M c«IIk'enlnlions in wdimrnl, rrom PaKtllo 
and DP·1.."1 AI;arm~ ,'an),ons t:tncraUy &kcrC'aK" down· 
hill liS 1M ra~illfludicks arC' di'fJCFKd and miud wilh 
unconlaminalC'd wdimenls (Taft Ie G·)6). Some of 

1hC'w wdimenl5 art rrar~nC'd tnlo IhC' Rio Grande. 
llKur':lic ... nlima'u (ESG I'J"I). ('unfirm",d hy Klua' 

1nC"-'UrelMnl (KC xc, VI.D .... ). shnw Ihal lhe' inert· 
menial conlritlulion 10 r341ioM'liviIY in Kdimcnt5 rrom 
CN'hili Rncl'Yoir h It ~mal1 pcr('C'nla~ or the conlribu
lion allriltulahk '0 typical ,'egional ttackpnund 1~r1s. 
The ruullam increm("nt,,1 dc"u IhrnuJh food pathwa,s 

(Ke Sc~. VII.C) arC' well hel.ww OOE'~ arrlicattlt 
public dmc limil~. 

The cOlK'enualiun.'\ in Monand.id Canyun abo 

dc:cft'aw downgriMIknl; however. no nanorr fg..'\ ruched 

or nklMkd 1'''-'' the: uhonlOf)' hPundary since tdore 
Ihc T A·5O IftalIM'" rla"l Slaned oren1in. in 1%3. 
(Set abo di~inn or .dal YmJ'lin, CORdudcd on 
~n IIddOft..~ Puettln. xc. IX. B., 

~mrlCl or Itdimenls from 2" or the on·,ilt dnu· 
enl rc:luK 'ft'l ~dimml ~atinn, wcre analJ'ltd ror 
melal~ li~cd .. lICkr 1M EP TOllicily nireri.1 ror 

ha/.udclut .... Ule IU tIclelm;' ir lhere mishl he Iny 

such conlamirunl' round in crnucnr relene .reu. 

Analytical L1buhlmy mclhodol. is dcKribcd in 
ArPcndilil C. NOM ctlrhe lnal, ... nccedc:d. Of nen 

apprnachcd the Ihrullold ailtria (Table' G-l1). 

.... SdJ ....... I ....... ""'oIn. RcwMJf, 
KdimcnlS were rnllcC'ltd rrom .hree IondoM in 'M 

Ahiqulu Rt~rv"ir on Ibe Rio nama anaJ Ihree lun· 
liun~ in Ihr Cl1('hili Rr!W:'n'oir on 1M Rin Gr .. n~e soulh 

of Los AJ.11J1415 (Fig. 22). s...6Iim("nl ~rnp'n W("fl" an,,· 

IYle,1 rur 2J"Pu anaJ 1JO.l¥lpu U~ifl!t I'''g 12·1~·, dry 
welghl) samr1n (IOn limn Ihe mau U~II"U)' "Jo("~ Inr 

an"'YM'). Ltrgt ~mplr' inl'rraK" Ihe uon,ilivily or Ihe 
plulonium a""'yl("~ and lire rK'c("~\,lry 10 dfe("livtly 
r.Valuale ~k8lnurMJ plulonium con("e: Iralion~ ror 

l"flUuul rrum alrnmph<'ric Inh. Nonnal ~mplC' silts 
We,r USC'd for ao,IY/in1' rur lit 1J7Cs. 1lt'Sr. and Inial 

uranium (Tattle' G-llI). 
The' «slum ronccnlralion or o.~~ +/- 0.1) "ci." 

from 1M kWWC'f ,'.Iion a. Cochili slighll, u("c("ckd lhe 

lIalillinJly cslaftluhcd hackl'ound levC'1 or 0 ..... "ci/I 
(Plir1)'mun IQIl7a). 11K uranium concenlraliun of 

".t. +/·0." JIIJ ,..cilg rrum Ihe middle Mal inn ,I Cuchilj 
,lilh"y t'lI«",ikd lhe' slali~'kally CJI"ttlistk'd 
bac • .,.,.,.... ICVe'1 of 4.4 JAg/g. Samp~s Ihal 

on'aSionally UCtC'cJ Slali~lical limit' lin: nrtclC'd 
bc:nUK 01 nAlu,,,1 vari .. bililY and 110 not f1('ccU3rjly 
indnl(' ronlaminalinn. This is ~uJlP"r1C'd hy the O\'cr

Itll pan"" of crsium and ~rronlium NrICrnlhlions in 

Ymplrl from the rr" or the' ~ationt, .11 of which wrrr 
ticloW' bKkpnund (Tahle G·lA). 

Levels. of plulOfIium in umrln c'llledrd in 1990 
WC'n: similar 10 plulonium kveb found in s.mplcs (,01· 
kctC'd in previou.\ YUD ..... tk'n the: concenthlicms .... e'e 

C'OII.\bkml, "Ipr II Cndi'i Rrwrvoir Iban in Atliquiu 
Rr~~oi, (TIMes VI-II and G-3K). Scdtmc-nli in 

Cochi •• Reservoir (on.he Rio Grande) mnlain • hiJhtr 
pcrcC'nlalc of faner panick,. and orpnic maltria~ lhan 

do sediments from Ahiquiu (fill the CUma). ThcK 
cl\arK1t'lsiio e .. luikt the II.:tpXily or Kdimcnl 10 

JKborb pluloniur, •• nd ather nw~1 101\.'\. Only one: or the 

12 plUIOIIium sampiamlkclCt.t had C'aCk'tnlhiinM lhal 
clCetdccllltc tlaaiMically C'SIII\I_d hackgound level. 

1M sample from lbe upper "'Iion 8' C«hili showed 
aMlCCnlralioM 01 0.0307 rC"1IJ. 10 be comparrd wilb 

the 97 "i1i6 badl'ound level of O.Oll pC~, lPur1,mun 
191171)' 11w avcrqc kwch III ...... fn('f'Voin were 

amana lbe kM'ae ohwf'led liKe 19..... 1'IIe boIopc rat_ 01 2l9pg 10 2.MPu we. 19 in balh n:K",tiD. 

aacnllll., Wmllcal .ilb 11M lvefl. or lbou. 20 
obKm' fn """km N~ Mr.ko. 

\'\..' '\ 
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A 'ptcial scudy. -Plulonium Deposition and 
rfulrihulion 'tom Worldwidt F,lkJut in Nut1l1em New 
M, (i .. ·o and Snalbtm CokIDdo: ,'''''' provicln a 

brNdel rcSMut nwnlCllI ror Ilk leKrvoir Kdinwnl 
fftC'<I-'UltfftC'lIlt w ... , publi'lhc-d in 14M) (Pun,mun 
I~). This suad)' wu NKd on I~ t.ldiodwmical 
analyH's of IJtF ampicl (I "I) o( JOib and .dimcnl.' 
colleclcd brlwC'cn 11I?q and 11M7 from Iclnlion.' in 
nort~m Ncw Me"ico and JOUlIlC'm Color-leln. Dar .. Oft 

ICdimenls rtom Abiquiu and Cochiti previousl, putt. 
listie" in lhe' aMul envitontn«nI'" SUlVcilblK'C ... ..... 
AI.lmns rcrolls arc included in IIIe bt.r KI of .... . 
'J"fv: rrsuils or the srudy a'c summltiLcd in fi .. D. 1'IN: 
"mel us .. ,.., or "Cllctl sipirtClncc r., inrerpretin, .he 
currenl wmp"'. from AIJiquiu lind CO('IIili 'CKrvoirs 
(I' ahle V1.:a) Irc (1) lhe IV("alC 10111 p;ulOllium 
CorK'cn"al;on, in Cochili iIIre almmt idclllical willt I~ 
C'OfK'enlraliufls (ound in Ihe Rio Grande RClCrvoir in 
Col"", (2) alf Ihft'c of 11K relCrvnin un ,he Rio 

Chama ('nibil IliP', 'ower mncmtratinM llta .. rQUIId 
in lhe Rio Grande RCKrvoir • .nd (3) lite baIapic n''''' 
arc c;.ICldiall, lhe 1iIIM. wilhnurty mmplelC avcrl., 
of lhe .Iitli,.inl unccn,inlin rur all or the Mril and 

Kdimtnl umpltJ. Thcsc findinp a,C' an l"on,i"lrnl 
wi~. Ihe: inltrp,claliun IIf 1he Inu,,'r of Iht' rlulonium al 
al1localiom hc'in. duminanll), ffUm w,I,hJwi\lc f.noul 
1"M dala from ,~ ICIQO umrlt'J (Tattle VI· I I ) fil Ihe 

p.1l1rm of rolK"rnltattnns lind i!l4ltopic I'l"im fnund tty 
1he ilu.sy (fig. 21). The C,,,,hjlj !llamplu arc.' 'lit'". nn, 
lhe Ionl-Ierm means fo, (OIKC'ntfalk.n and i50Cape 
ralio; ,he Ahiquiu ampln were ncar Ihe low tnd of ,he 
~lIlra,ion nnle. hue only slighU, tlclow lIN:: 
iIocopk ralio me.n. 

IIotIt elK ,9IKI d.l. and lhe' .ptc."il' sludy IU(IfIOt1 
OIhcr observllions and inle'P,tlalinnJ «ESG 11111 J) Irtal 
the ,"onuitNlion of plulonium unicd inlo the Rio 

Grande ." runoff Iflroup I....m Alimol is a small f'K' 
d.,.. of ,''''' ,"rihulahlf 10 wClrldwidr ralioul on sedi
I'MnL' in 11K Rio Gnn«. The Ind. of plulonium on 
Kdimenlt in Ilk Rio GriM rtprclCM ,. millin. or lhe 

FAC,all, hiJIM:t conccnlfalWnJ and isfltopk 'alios 
nhKrvtd on M'l'iIJ Ind sedimC'nls furllk, north in 11K Rio 
Orande: clninalC' and 11K SCMn"'y lower concenlnlions 
and Iowrr isotopic' talim found in 11K Chama "ysltm 
RK'rvoin and soil' of Nc-w MClIku. There is no 
I'MlJurllb'f inctl'Uf in c:'OI1R'nr,alioM below Los 
Atamos Canyon on the Rio GraAdc:; 1Ik"C is no measu,· 
abw ilk"na. iR bo'npk I"IfJo IS _C'NJd hi: nptctcd if 
IIIe "ip'-<'OJk'C'nlraUon. "ipc-r·nlin Lm Alall10J 
C..,.yon wdinK'n" (xC'. VI.C .... h and VI.C.6) _trc: 
null;n •• la,.e conitihulinn. 

,. Tnmporl of Rtdle ... dlda I. Snllm.al, Hd 
Kunalf 'rom •• Adltrf! Wasi. Man-a.me.. An. 
(I' A-.54). Radk,..wlidc's IraMpOrlcd by ,u,bce: ru""rr 

b.lvc III .frPlU, 'or Kdil'Mni ,.nkits ." .. hed .". ic1n 
el('b.lnF 01 acborpIion. ThUs. ntdionuc'liclcs. in ~"KC 
nannrr lend 10 C'OfK'eniAlc in ICdirwnlt. Nine samp.in, 
II.1oM _crc tIIablblwd In J m oubi« tlte ptrimcrcr 
(CIlC't'.' ~. (j (TA-"") 10 manilOr pouibk IAmpon 

of racliol'lUdidr~ tty IIonn ruDolf frPm Ik _afc 1IOfa'~ 
and dispaul arc. (Fi.. 2 .. ). The IImpla _e:r~ 

collcel.:d in Au ... 1990 (TabL: G--IO). 

II. Rlltlio«tmty. SGr. raclionudicks .,~ 

Ihmponc" f,om 'I'll' _dxc .. Arca G in suspended 01 

hed ICdimclll.l. 'ntis conluninalton D f,t. the lind 

suffICe llId is .... relalcd ", the wa.\lu in lhe rits and 
........ tl Is mktua' canlaminalion in .tle: lAnd wdKe 
lhal on:umd durin, h:lndling nr tIN:: Wa,lcfo Ttilium in 

,,"I rnobIurc ...... h.",1 .s In UI lim~' .he' ttackpClund 
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.... bl~ VI·II. 1'hIlnnlum An.I,M! In.m M~wnoin on Ih~ 
Mlo (·h ...... nd Mlu (:nndlr U,(~lIaJ· 

,,"i'lu;u R~un'"i, 
IqK4 
lanes 
1'h4h 

l'm7 
1 'nUl 

I""" 
IQlHJ 

l',~"it; R~.,,~",' 

1"144 
I litiS 

111M 

I'" 
111M 
1'",41 

t 'JII(J 

./llId."",,,J 
(1"'.J-IQMt 

• (J) 

, eJ) 

i (.) 

, (,) 

i (~) 

, ( .. ) 

u~, 

Mi.Jdlc 

Luwcr 

j C··, 

.. (~) 

.. ( .. , 
i ( .• ) 

j CI) 
j ( .• ' , ( .. ) 
Upper' 
Middk 
lnwe-r 
I (I) 

til"" 

0.7 (0.4, 
0.7 (0.5) 
O.l (n.l) 

0.2 (0.1 ) 
0.3 (0.2) 
0.2 (0.6) 

0.1 (6.' ) 
0.22 (O"Vo) 

n.1 (0.1) 
0.14 (n.l) 

0.7 (1.1 ) 
! .f) (0.") 
1.2 (0.5, 
O.H (0.') 

1.7 (2.3) 
2.5 (2.1) 

1.6 (0.1 ) 

1.1 (0.1) 
0.7 (0.1) 
1.1 (0.5) 

11.0 

M.llu 
lItJ·Pu (t .. J·I·ufL'· ... ' 

12.7 (11.3) 1M 
lUI (0.9) 12 
7.~ (1.7) 25 
J.M p.l) '9 
1.S C2.f,) 2S 
3.1 (0.4) 18 

O.H (0.1) 8 
l.7 (0.2) 17 

3.4 (0.4) )4 

2.r- (1.6) 19 

19.' ,,4.0) 2Jt 
24.1 (7.3) 15 
21.2 (6.1, 18 
17.5 (1l.1) 22 
21.1 (2.9) 7 
"9.) (7.3) 20 

JO.' (1.1, '9 
22.5 ( .... ) 20 
9." (0.'" 13 

20.9(10.7) 19 

~1.0 

·~mrl .... , W('fe' t'ulln It:d to );,n,' ~ '" III; cnwnlin, ul1Ccnainrk" ;Uc HI ra'C'nlhc~ls. 

~ Purr) ,.. .. n (IQM7.1' 

Jimil in !'C\'C'n Itf Ihe" ninc ~mpk~ 10' no :IIpp.,cnl 

't'''Vln. lltt-y "'iII "'r f('\.:Imrlcd du,ing Ilk' nUl ,"uling 

':""I1i""intt- Ptulnnium !JH in C"Ccni nr ~c'"nund 
In IIfJtl pCiilCJ 1 ... ·L'Urrcd :III SI:IIlion 2 (0".)8 pCi/l). 
PllOlonium !)Q ....... !.u. (1,,"««11 "",.,uund (O.fJ2J 
rCi/g) ..... Slalion 9 (IW1" pCi.'I). Caium and grau 
pmm;l' we'e- nc,u I" heln... bKkpuund. WIle" 
cnmhinecJ wilh .worm runnfl In C.ftadI ., auc, M 

P"j;t,i.n Can,. ..... 1he cnnn-nf,alinn 01 radinnuclldn In 

lhe ~cdimt'nl~ rrom Area G "ff ~ncll ~rnJ ",t' not 

dclccl:d,k ,I Ilk' l..abnr.ktIy '-lUndA" al Siaic ilUoMJ ... 

b. Or .. ,,;~ ANI".", 0/ BrtI ~J;",'''tJ. 

~raplC'~ '" ~d IC'dimcnls ... rc mllcned lrom 1M nine
kdillk'nl IIi"" around Alea 0 .fNI were ..... lyud IIJI 
611 vnLtllie compoundt, 71 kmivolaliie cnmpouJM1~. 19 
pnlirick mmpnundl. two bt-rbidck compounds. .n&! 
loat PC'8I. No 'at" tomJIIf1UIMl' we,r delected al 
levels .how the LOOs. 

\'). ~" 
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Reservoir sediments 

sJ.iver Rio Chama RiOO,ande 
Soil menlS Heron EIVado ~ 

RiO (lrande COChiti 
r I I I I I !Or 

I~ 
E ., 

To'a. Plutonium ::) 

'S a 3D 

~G ~ 
I -- I s- 1O 

I 3 0 
t- o 

-'0 
Ratio 

::) 
50 

a. ::) 

• a. to • I ! ... 

I lO T .2 3D I I - -'-.. 
a: Ie 

, 

., .. 1 a. MC'11t 100af Plutonium and rations orlJl.l.tGJrullllPa. _itbllincla,.t "ial_ oIlGii. riVI'I ..... 
rae .... · ,i, IC'dilMllb (lII ... nt drvilfioft it, ..... 1M hlI). 

6.. T,....,tnn If' Kadianudicln fa WfnM .... 
',...,...n In.dj,~ W.,,~ ~' .... prand An. eTA"""'. 
Fr"", IfJS9 fo I'M., lI"drnnudC',r C'll'trillk'llb "'I'll' 

~ "'''.Iu~·I:-d in u ldf'r.l!rl'~I0~ '!h.lfr'!, :tl IhC" 1 .... r.or;llory :.1 

r ,\ ; nil- I .. hmol .. r,"" ." 1r1l£;JltI.. un F,jjl,ln Mn .. 
in Ihe 'W,ulta~f.r furn·', of rtlt:· L"'II'~lnry 1 .' ":-n 
1 • _ .. :nJ l,.\·jJ ••• ,.:. -91 Jhe '-'IIICIlmcnr'lR\u'''''tS .. 
•• 'nlhin.lrinn Itf "·on .. ·~n'i. ",.-.1 h;hcmi" .. I) hi¢'t uplo
,j .. ·c'l. u\II;)lIy in " nudl.".l1 wUP'"' cnnfrpt.tlion. The 
_,U;tnl;I, of fi ..... ik m"I,"ri .. t ~"''I lief" far tic""" lbe 
~fIl4l"nl IC'iU;I4:4J fur of nl.l, J.. '" url."ion (Pun,mWl 
I'IM7h,. The: unlk'':,llulld ~h.1'I' r .. nll"·" in .J..pch 'rom 
J~ Ie' 3" m (5U In l.~fI fl, ~nc"lh l:iC JU,',," 0' lhe 
hk' .... tPunymun I'IM71t, ESG JlnIH,. 

Ek"en ~;alinn~ W("c nt .. "li!lhC'd in '972 10 monico' 
",d.-'C' "C'dim('nh. in 1I;tlvr~1 dnin~lC' 'rum the C'1f'C'';' 

nrcnl •• 1 alc", ,\nultk-I " .. ailln til" Idckd in 19K1 a. Ute 
dr;Iin .• ,:c dl.lntet."d t Fi,:. :1,. ScdimC'1'I1 'Io:tmplr:, Irnm IhC' 

12 sr8linn... weft' aulytl'd 'or ndinc'hc-mical and 
. dlcmiaf cnn.. .. irucftl.t and r", nrpnic cvmpnun4t. 

Result' of anaJ,lC'~ nf IC'dimt'ft1 !lamplt, fnf r.diClo 
(."ht'mk"h Wefr.' .::nrnp.tft·1I willi cb;- !'1"ln'I .. ln~ 

('\fA"".",,", Ic',,'" 'n' rf"unAI tr .. ,II~I"'mJ (197". JiJJ!1i 
,Pllnymun 14Wl1i1r, and on 19tJ/l (1":11'·· .. r'{ .• • ";.l 

I .... ~ halcllpuund Ie"d ..... , "","Vin in "Jahle G·"I 
Plutonium ".n o'IC'D ...... cn r"untJ al I(yd. C'lIc'CC'djn~ 
~xk"'KInd limit .. in ptCYicJolK rannilnri,.. 1lo.c p: .. I ..... 
Ilium I'C'paned is "nrihurablc In a IUlrXc C:OftI"minalio;J 
ir:.r.i*m I .... ' n«vlrd In 1960 (Pun""un 19ft1tt, ESO 
1 '1M, 

Scdimcnl\ from ,he 12 Ma •• " WI'K an.1IY/cd fn' 
dscmkat C'un. ... illK"l~ The rnults 0' 1M ...... J'w~ indio 
caiN 11g, (OftIIilucnb wele below Ihrc.'" 'imits , • ." 
EPA"s EP leI.-kil, :,;,.::1* o: .... ncl'n.t.tlion.. (Table G· 
41,. 1'k peal majctril, of rcsul!S wer" hc1cW'N limi'~ "J 
analylic'al dckflinft. 
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' .. -', 

". 

8 
........ . .. -' 

AI.aG 
(TA·54) 

Gaging 
. /81111On 
'(/'. '. i 

. 
.. ' 

I 

50 0 '0011'1 
! ! ! ! 

- Fence 
.. -..... 

Sedmant Stalion 

. . 

7 
,._ .. 

". ,.. .... ,. . 

'. 

" . 

• '" U. I"'IL~IN"" Ilr !I.1mplinll.itIion~ til' SU,IKC' runoff •• TA·,S..I. 

5.1mplc~ n' !W"&.Iiml'n.~ frllm .he 12 ~1"'ioM ,,'''fr 

.1R.1J)"/Cd rm ftH \1I1.dill· "'flAnk "·''''''rounds. 71 

!'t'mi\'ol.llik "'~nk l"I"np",n.J~. .11 pc~K:idc "1111' 

J'lIU!tJ1o. TWit ,,(",~idtk "·Itfllrolun&.l,. "nd r.,." PCB 
c:umrllund .. fhl-It' (j.·n) .. The' lOQ\ fnr ItIC' nrg;lni< 

,·ump,.,"'" "'e' I!i-Ir" in "f'r""IIIi' C. All um"lr~ ".f'~ 
,tnAl~/l"d ru,. ltrc", "c:mrnulMk. Onl, nnr trJrg.·1 

,"omrnund wa, ~ fc,'I.:&.I :.1 JC:\lC'h l.hlJ~C' IIw LOO: 
1.2 .... uimclh"tk-n/cnr .1' Ic\"cI, f1clwC'.:n ~ JU'" 10 .. W, 
ill 10 .,1 list- r 2 urnpk, Thi' lug.cm umplc ~on. 
~mi""linn .... ,in. ml!n1 ..... nt' J)rIo11JJit ~na.w or lbe 
,"nll,i"cM inC',," in .. II ~mrln. nh r.nmpnund .. 

nul amnn, Ilk' unn ... lfcd L1 .. 1 )'tar •• "' ....... .., -"rd 

1I1M1,1~1 di.rlC1lllin. .c3U'1o('"' , .. u:-I:'m"inlin in 
fbf "ruIJIn. lCIdilktnal iafJlrl"~ will ~ odfC'C1C'd nc.1 
yea, fnt mpnk .ul,w~. 

Three dctp InI ,,-ell, CDT·SA. OT·9. tnd DT·IO) 
wtfC' 11K" 10 moniJOt p",uibk lIIn\'C'nwnl nr (Uftlami· 

JUnlt t'llftl Iht WrL, 10 Iftc nPin lqUirC'r , ...... 6). Tlx "pi" '0 the min JqIIilC', it ..,.,... J6I) III' I 200 rl). Nn 
wlfC'r ... ptKJIcd ta be. bel.-eat 1M ,urflft or lhe 
mtll ...... fIIt :tJp 01' fIJc nin .qalln. TIle dwmkaJ 
aN flIdiocbcmiCIIl ..-In, of WIIICf frvm Ihnc .tIL, 
'lIdk'lrrd DD CVI'IfIIaIaIIia Ir... Idlvilin at TA·4'# 
(ke. VlC ...... and Tables 0.22 ud G-2J) 
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VII. FOODSTUFFS MONITORING 

('nnnnlraUna, of ndlonudidn In producl'. bH. .nd hon., umpln col'KII'd 'rem 
I .. ho ..... .r, IInll' ,un comparl'd 10 ndNtnucUdn ht fnad,lu", rolltd.d from .......,,.., 
Ih.d~.rnun,l) Itna" AI~. fbh (calnlh .nd cnppl .. , cnllKkd from a ftMnoir dn.nlln.m 
from Ih .. l.ahoral.»ry (C 'D('hlll, .I'n comp.nd .llh nih colii'd I'd frum a rftI'noir .Pllnam 

frum IIH l.ahnnlnry fAhlqula). MMI ndloavdldn In ProduCI. hft. and hOlM, Mmpla 
ennuiI'd frum I .. hnnlnry an ... In nnl stanllkanll, dlff.nnl frunt foodlf .. ", colii'd"" 
rnrlll hlKkKntund .... Rn. Trilh ... (.1", ..... k. Ian .. nu ..... n II ..... ,. In prod ... hft .. ... 
hon., ~mp~. cullI'Clfli from l .. hnralfJ" an .. Iha. I. fuoch.ufr~ toIlK.1'd 'rom b ..... . 
around nr perim".., lMallo... lIan., aad 1M ..... pIa coUeceeci from 'hi Mnott PIa, .. 
".cllle, a. T,\·5J had lIN h''''n •. 111 C'onl.Db. M05I nd ................ I. fbII collftll'd fra. 
('nchlll H~nnir .n'I' nne ,lpllkan.l, dlfrl'ft" fl'Dlll ,... coiled" ff .... Ahlqu'. 
RIMr'OIr. O ... nn. ...... 1 ..... faods&alrt ... """1 of ........ 111")' ........ 

canerih .. ~ ",II,. a mlnue. fnc .... at dotes ned." ." IIw paWk. 

Cmk·cn" .. lj.,n~ .. , ,.uJiu"udkln in fond.\lulfs c"oI. 
1c~'r,",lllnm Ld""~III'Y ;trC"u ;tr&: ",,"plied Ie, Ind~ of 
DdinnurlicJ(', in t ... Id,lurr. Ymrlu l"olkcacll f.om 
'~~innat (tt;tckgrnuncJ) 1''''olljuM in 3D dfon 10 rnonilDf 

Llhnroltnry C'P"f';IljU"' fu, rn'enlial mJiorx'ri'o'c """. 
l ... miMi"G. Cnnv'lUC'nlly" rr'~c. t.:T. 3nd honcy 
ymplo ale L"olk,,'lccJ un .. yc.arly ha."j. 'n"n 
bflnrolrflf)'. rc,im:ra ,L" ,\I.un."Whjlc ~.. "n.' 
~'r IIlfcrnn~') ;IfIJ 'q~inn.11 (E,P'tn.tl.l, IC'A:;,..lIul, 

S""il.1rl,·. Ic"dto "' r.".If.lnU("!Jdr~ al" ckl("rTl1 n c J ill 

L"3lfi~h !hN!t'm ',·("d.·· .. ' .Ind <·r .. ~rir (~tJr' .. , 'C'(den, 
L'"n"r ... h·~ fr.lIi. \!'hluIU ..... :· .. If Uf"ltr " •. frolU lite 

L I:" -; .. , . l." I:.. 1.'\4:~lIi' daJW'fDlrram from 
the I.tl ... ,f.,:, ,:» 1 .... · .• 111110'\ II! p,.,dlk'c. r~h. and 
,.,. !,,'., ' ..• h· "ht'" n in t'iguf(~ :!5 ,1141 26 .nd Table: 

( . ··H S.n"rlin~ Itf' ... ·'"durC'~ :.nd doll:. INly,i, nn be 
1 .... ,.cJ in A~rc'ncJi. 8 .... n" Ilk ralioloJic';tl Iklhh II,· 
nirk~r..·, ut Ihc:w:- ellA ... "oln he' 'nund in Section III.B.II. 

II. 1',nduC'l' 

Ctlfk'cnlraliun!l .rl 'Ni--!lwUdn in p"~I1(,~ mi· 
...... Icdftnm nr.·~i;c ~lId ,'I.,~.I. "lUr('~ ... ng Ihl' Ic,qo 
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fCfU",tn. W.lI"',.. can t1C' rnu"" in T.lIblC' G·"'. l.nd~ or 
"'Sf. I "C~. ="·Pu. : .... .: fI,P., .lind lelf.1 urAnium in pro
dIK" coll"elc&l frum l ... hI".lIln'Y l.and.' wcft' .... 
~;snirkantly tliffertnl "om f,.Nbluft:s. cnllccccd '""" 
J'lC'rimC'fC" Itr reginn ... 1 ~mrlinJ Inntions. 'H WU lbe 
ual, f.lldinnuclidc Ih:.l wn ~.lIIi!tliall, JipJ1kwl1 in 
pI"d",'c culk .. 1C'd "urn ~I..." ,rca'l. The 
diftclC'!k"C in 'It ""Iun hc,wC'C'n .,...,irc ,lid off·,it~ 
1c", ... linn.,. •. heMC"'If"r. wu iII ... U fi.e., 1.20 pCilmL). 

ptoducc ......... plian. h.d.adu.. ...... fruna 'II, poK no 
Ih,cal 10 the hall,. IIId tafcl, uf dr~ p .... 1 puttlk 
(xC1iun III.B.8). 

. Lat-JDlury t:nnlriftuliun'\ In dtJllO received from 

(~ ..... 
Crappie were nol a,IkC'kd rntln Ahiquiu R':'IC'~oi, -

Ihi.\ .,.. ~; Iftc ...... walc, IC"'Ifcis II ~hiquiu 

Ift'IIICd In have iahibitc4 "' •• from ft'1e" .:g lhei, 
spawnin, Iff.. IInwnu. 1ntC'1~ ." r.linnt ... ·U.k<l in 
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fPNIAO,..I,t(NUt SU"/f'Ll...NICE it90 

",.Irri,' l' •• U,·~'I"'''' ""m ,\hilJuiu aJu,intc .:t<- )(';If' 1"~ 

h. I"'~" YOl"1." """' ... lit "'''''''-4''' kh'l" ... 1 ,.nJi"'lIok'lhk, 
in '"',Irl,j,' ,' .. Ik. h· ... ahi, f',,"l '\o4.· .. "".n hum ('I-.'hili. 

'fllt"", d.tl .• •. w t .. , "'unJ in T.I"''''' G·.u.. 
Cun,·,"nu;.'".n .... , • S" 1''(',. :'·PII. :"':""Pu .. n'" 

'"1 .. 1 ur.tnium In ,'.uh,h n,'k,'h'd frllm ("u,'hll; Ytl"," 

n,·\ ,r.lli,'i.:.III~ .. i.!lI·IIr.·.tnrl~ d,'h"('nl fr,'m ,' .. ,r.,h 
... ·II,·,Il·J 1"'III/\,.,.,ulu SIfIllI."I~. 1\'\,'1" It' '·'Si, :'.,,, 
.md :',:" Pu in f' '('I'h ".II,·~h:J f,um (',"'bl" Yorre nul 

"I~"ili ... tnrl~ dlfkrnlf 'r.·nt n"rri~' ,·'·.11"':1'·... rrltm 
,\hllluIU In r.I" ~ ,' . .,,, I ~'\(""I' It, 1"("" .. nd Int.d ",,,. 

hlllll1 III ,'r"rpil' ... lk.vJ ',um (""hill Yon," 'iJtnlf. 

,·.IOII'!> hi~hl.'" .b.m "'II'J'h' •• ·UH·' ... .J .... .., Ibr J'o'" 'u"r 
~l'.r ... 11 ,\I'i'luiu In,' 1;10,1, t.r :"(', .uN 1I1f"1 u, .. ' 

mum. h"" .. \rf, ,tr,· .. I/IIII.,r I,. Ih" ... · "'lInJ in ,· .. 'fi,h ,,' 
.. \t'uluiu .and (·,,,'hlli .. tnJ .",. · .... Ibln the \.tri"fh", 

,'\h'''.h'J l1~ ,'r,'I'I'" 11\ rrt'Io,,'u' ~t·.", ,\, In Ih,' P"", 
t-,>J) t·uhkn .. III t-,.n"ll1·r,,'JUlIt " .. U ... b hAd tu[lbt', I",,· 

d .. ,·r uunium ,.Ihr.,.,:,' Yo .... ,..~ ntt ... '} J' ' .... n IheN' 

'.'uIIJ in a.lrr·it' 1.1 .1 n.:, J,) I.), 

Of,rr.,n, Ilk' d.!! •• end •• : .. lc Ih;wI 1"''''''"1,,,) ''fIC',,,. 
l'tI"· ..... n.14 ,,,,ull in "il="'''''"n, de""" If) ,hC' grnrD' 
ruNk' 'rom ""n",uminiC 'i~ "urn C'4-.'hiri R~wrv(tit 

, (5c'~linn III.B.") 

\'Ikl 

IJ. 8ft •• ad II .... , 

u\d, I" ,..dkIQudidn ,'It. 'Ik. ::SiI. ~'Mn ·'("n. 
"R" .. nd P '('") .. ,, .... ('11 un".:," me, .. h, fA:. Ik. ('d. C" 
Fl. Ptt .• '': And St, Yoe,l' .Jcl('rmin('d In hf't .. n ... hun,,), 

~mrlu. Th .. me'" rrH'n' ..... 1 .. II""'" '1'11 hf'(', .. nd 

hun,·) .. ,r ,Ik ..... n in T .. M ... ~ G·41 ,tlJllU)th G·!'" 
In ilene, .. 1. fntl'lol , .. dittnll.:lilk .. nd If .. "" 1Ik""" Yo"h' 

.... I'hin 'hC' \ .• ,i.lli"n "'hihiled in J11l'\i,tU' )t"n, till .... 
'''10('', ~tn'(' Incl, ,., ,it4Jinnut'ljlk,. ,....rtkul.trl) 'It. 
Yoere rkut.-d "I .. lnll~ .. 11 ('ullC',-,i .... "i',"' - i,hln Ittr 

L..hI., .. I,,'). 8.k"Il,"und Ic\d" .J' III in hOM) .1nd 
totn, r,., r""mrlc. united r,"m " h. MI, (t.l4.,) rC'i L 
"nd r,um ZfIfJ I .. )fl, '.1JlfJ, rC'il.. ,r'JI"l'ItHI). 
Il\eh fIr ·U in hUMY .. nd tv(', \'IIUn'f,'d hum 

t .... "'.'''htf) I .. n'" , .. nltrd r,elm I III •• (.1"'." fn .\7u ••• ! 

,!.,"If.III, rCi l. ... nd r,um I ~.J ttJ"', II' .1 .l4'''''' 
(.!.~ffJ ... ,) rCi. L re'JIC~fi"cl). Th" hiJlbt'\I 'It k"cI" 

"I rhr ~'UI"t" .--el" likl'JlC' frum the Ul'\ AI ... fTI4l'\ 

MC~lfI ",,~kt F_'jlil)' .. r TA·H and ,he W .. "," 
Di'4p"'WIt St,r al TA,'''. A,u 0. Jflll1C'y rr(''''uc~d '" 
lhe lawu ilflHI"" .be- ......."ilI.1fy i, "u' "" .. il ... 'n, 
comampli.,n. 



lOS AI.AMOS NATIONAl L.AIORATOAY 
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VIII. ENVIRONMENTAL COMPUANCE 

In .~".,rtl .. n,· .. wllh 11M pnlky nr ..... I ... ,.rtmnt or .:_...., •• h .. I ... hn .... n.., mu"t ~nmpl, 
wi,h "'"'-'ral .nd SI.I .... n'lnltlm .. n ........ utftftNlth. TIM .. ~ul'.IIK'.'.IICId",,, h ........... 
Inn"p'.rf. r ........ w •• nd dl ....... 1 (II h.,..rdou. m .... ,.. ... as ... 11 AI prut«li .. n .. f I'('C"' •• t. 
.rcha ....... J:lC:lI. hl .. lnrtc •• lmMphl'rk •• ad ..... Uc mouRn. 

-rt,.. .... 1., ..... .,., rH'''IIII, rH'ri""d ft'd .. nl .nd ,,1.1. ptrnnl.. r .. , npt'n.'n. haard .... 
....... I,ulm .. nf ............... "' ••• 1Id I. nil'. I .... W .. nl haarc..JU, .a,'. pt'nnll fnr dI ... 
cha, ... or 1i41Uid I'mul'nl"_ C 'nITI"dlu' _I"'. carrkd bUl u ..... r ..... f"'nl pt'rmll.n hrt"l 
ma-Ill'" h, Ih .. I .• hnnl.....,·. t: .. ,trunlll ..... 1 Rnln ........ Pn".,..,.,. ,.11 ........... 1 • ...., " ... i. 
"",,,pltancr .llh pt'nnU nmll" fnr Inaltd ...... W diKh.,.. In 96.1" and 91.1'\. rupH. 
11 ... 1, • ." mu"il""" .... ,,1 .. .., alld hldu ....... ,fllue •• _,.Ih. Uncltr •• · ...... nl fad'''' 
C'Dlnpliance :\1:'''''''''''' .lIh Ih. f. •• '"",.,,,,. Pracm.... A ... ~,. ....,,1 •• .., •• " ... 
In.'ml'''' r.dli.in ..... hrl. U,.,.... Ioilltp,... __ pl.lIn'. 

,\11 alrl •• rnl' ,.. .... WI •• '1' ...... 1 .......... ...., I .... ".rIa, 199D. NI .. I' ..... lOUR" 

ttl .t .. I'ml"I ... ~ W"'I' .......... t'd durtn.l99D. All at ...... rns •• n be ... Ie .... ~ulrtn. 
an ai, .. uaUr, prrmU. 

C' nn" .. "."..h ... flI cn""lIlunl .. hi .IM ..... n ........ dhlrt ..... In •• ' .... m nUM .Uhf. 
rflh .... w .. rff' "'pp., " ....... nt ... 

'rh .. IJI .... r:.wlo.' ..,. .tu.lt'd J" _li., • ...,. fo .. ~o",pli.nc. w uh eIIhunl FftfMIRI' FlI'qut .... • 
.,nl... lJurina 1991. 701 aeUau propc1IMCI 10 hi .... rt ............ , .. ban..., .Ift 
n' ........ rur ..... ~ ••• rm.lt .:".Iron ... r.al Polk, Ad CNt:PA) a"HablH_, and IZ .... 1IM1I .. 

fk.'Icriblna .... a .. hnnt'''W'1l1dkl.In.1ft '"'"' ...... 0 COIItpI, ..... Hr.'A. 

,\- """urn (· .. Awn.li .... and lCfta~..". Act 

I. Ba".around. The R,,!Wlurc,'C' Comcrvalktn and 
Recovery"'" (RC'R,\), a, ;1mcndc' J tty 1M tla/"Jdntl.~ 
and St,lid W,"'C' Amt:ndmcnl!' ( .. SWA) of I .... 
n ... R4bIn a ", ... nrJdaen,ive prc'llll1lm In regublc 
".1, ... r"".." ,.",10, fr"nllt,·ru:'~'i .. n In ullima.e ditpr.t.ll. 
The emrb •• ," IIr Ih,· .am('ndmcnl, i, In reduce bal. 
:lrd.,u" w.nle " .. fum,- and In~idf)' .lnd In minimi/e l .. tId 
di"p"",1 nf ";u;trd4lu, W.l"I.". M:rjnr rC'quj'emcnl~ ",nc.kr 
IlSW,\ ''':11 impM'1 w;"IC' h.1odlin, "I I" .. 1 .. ,OOra'or)' 
·l1C rrC'~nlcd in T Ahk v lit ·1. 

'I1tc En\'jr"rulk'n, .. 1 P,utn"inn ,\_CIk')' CF.PA) ..... , 
gr;,nl('d RCRA .1u.hmi,;t.jun In New MuM:o. 

""'Mt"rrint': rcpl;,'III)' ".,nllnl tit ~,.:.,dt .. " w,u'n 10 
lhe SI.1lc', En\'irnnmrnfal Improvemt'nl OJ,,;,j.,n 
CSMEII),. SI':'lc .. .,!Ilt"il)' tor baI . .,dnu~ wll.. .... e 
'c.ltul~i"n i~ Ik 1I:'/.:.r.I"". WltIIe Ad (IIWA) .nd 
1I;t/.udnu" Wil.\le ~blUg.:meRl Rcplalion (IIWMR). 

ltowC'V(r. NMEID Ia" noI ,cI "'~iMd luthnru.JIiPII 
ror impfcnwnlin, Ifle 19M RCIlA ~mcndll'lCnl'. 

ttWMR adopted Ik ra:.kral ('odilial""" ror lD"lIC.'ralinl' 
and manaain.lu/ardou,s. Wasle. ,\llhou,h .h1., adoptiPII 
makn tile Siale R'platioas lOOfe 4.'Uft.,lsIenl with 

relkral rrplat""l~ Ind e.wr '0 inla:rptrf. """'" 
.:on.,t.,...... will roo ... i... I1cnuw 0111, lhow relk,,' 
",platina in dred Oft Jul, I. 1990. weK ... ,.,.a:d. 

The L-t..uaIOf)' phl.~CI ~ wide uri ... , al .... ,,-
ardntl., w;..\le,. SflQlI "nlumn af III chemicals Iisled 
under 40 CFR 2ft •. )) cllUld elLu a'l~ I...ItInralnty L' a 
rC'wll or PIIlaml .ncalC'b. PYncna w"\le, •• fI ... \ 
IHiuMl w.uleJ. Irom cirelli ...... rd prcpar~'inn and Iilhium 
b)'drWc Kr.p rrom melal machininlL .re .Mr .. ed 
rrom Oft";nl manur ... uri"lopcr..linns IhallUJ'POf1 'e
Kirch. Allhou.,. rbe)' ncRr fn Lup' "olumes llun 
dhankd 11honc"". cfwmkall. pron-.:-\ wa.1IId.ft fnw 
hi numbrr ..... )' .re well "dined •• fNI .re nnI _, I, 
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lOS AUUIOS NATIOkAl L.A8ORATOA1 
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-r .hl. \'111·1. ~I.jur KI'ICUa..UI'} M.q_t,.ml'.h .. r I'" Ifaaflluu. and 
Su"d "·.,C. " .... ftdm.nc, of 1984 Imp-dina 

\\' .11 .. M.n ........ , ., Ihl' I.-bon lory 

• p,obihit pl'h'.:menl "r hulk litfuhb •• ,,'unlaifKriud liquid hua,"''''' ..... 'Ie. u' free hulk u, 
rrt"(' Iklui~,. ,'Hn "jlh ~,,,,twc-nl'. In 1.1~iII~~ 

• rruhil'ia t.ndhll ~,'p",ul ". ,'('n.-in w .. ,at' and rrqul'e:" fbi 11K' EPA rnit'''' all li'lcd 
",,,'t", lu .J4."cnninc 'heir loUil"t1ilily tu, I"",, di'P~'; 

• t",I.d,Ii,," minimum luhnol"n rtquirrmtnl~ r(l' landfill, rn indudc dt,uttk JiM'S .. Ad 
I( .. ~ ~t'IC4.'lIctft; 

• ,cqui't" fl\"Rc,.dc", ul m.1m'("lrd wa .. r", 10 «nify Ihal Ihf'y ""ve minimi/td Ik ~nlumc 

and 1"'h.,.I) (If "' .. ,,'" Icllk ""Il,re:" "\'Ilf1(tffljnUy , .. "ihle': 

• 'r~ui,e orc'''kl~ HI landfilb tt' ~".1('r imruundl1Knl.l 10 ,,"ertil), lhal .. potancIwakr 
mnniICl'in~ rrc'tE",m j, in r"~' n, In ~m4ln .. I"'le 1 .... llky tine a ... ive,. hy Novcmhc, 
K. 1'IK:\ ... ilh bilu'r 10 do ~ ,,,,ullinfC in I.", 0' inle,im ,1 ... lu' fin No\IC'm~' n, 1?85; 

• ,rqui,(' Il',kf.11 in,I .. II .. liOft' I., .. uttmil .. n inyenlory, 0' hua,dI.u .~C' 'acilities .., 
January .11. I'IM: a:ld 

• ,equirr Ilk. r,ep . ., ... ,iun. hy "uflIl.\I I. I"'S. nl .. bnll .. aw"mc-nr fOf landfin~ a .. ". 
,u,b~e impuundmenl' ~tkinfl" P .. ,I 8 permit 

If)~i,,'" tfigh·nr,."i'C (fiE) Wo1..~'" induck snuJl piccC" 

"f el"'CKivu ,nd ,:unl,m;ruled ~Iudgt~,nd liquich ...... 

,~ I~""a"y !ruled on ~ilC' . 
. On M.nch ~. 111'10. 'M Nl'W Mc-liro U';",lurr 

.tppfl'Nc.s "'VDion~ Cn aht Sohd W"~C' Ad nutkblm, 
lh.ll the Sc.w MUk:u Envi'OftlMnlal I """''''emenl 
hrd (NMEI8) p'nmUr~lc IIC'W wJlid wa."c ""nale 

. r"lulalinn, tty Ju'y I. IWI. 11k l..1ltorafu ,) i, 
1111, ,,,,,,filing ufkk, Ik 541',1' W' ,\It MMIo1scmcnl 

Regulation, (SWMR·2, rrnmu'lP,C'd hy Irk NMEIB na 
ApriJ '4. ,9X9. A, a ,C',ull 0' SWMR·2. , nnI;""t' nf 

inlC'1II CO emllinlle In ''PC, .. le 1M TA·s.a. Aft'a J admin· 
'b1nlivdy cont,ollC'd ... ,licJ w .. \le w1dfiU wa ... bmined 

In 1M Silk nn Jvl, 19. '''''9. Sublcqucnl'Y. annlhc, 
notice 0' inftftl wa' ,uttmillcd fn Ik SlIIC' .... Aup" 
1-'. 19119, In l'nnlin'Je 1ft di'p~ a,he .... " II T r\.~-'. 

",ra G. To com"l, wi.b SWMR·2. a rtCW "il w .. , 

C'"cavalt," a! T A-s.a. Arn G in 1990 kI mnnPml 'U~
~CI ,adioaclivC'o('~minalC'd abtSIClS. Nonrad;(t;t(" 

live ... slos i, currrn.l, Mini d~d oft·sik . 
• " adcfi.ioa In It.c T A·s.a Arat G .nd J Ia""'ills. lhe 

lahnmnry. in HJIPOrI of It-C' ~pa,.mC'nI of Ene,., 
(DOE) I"'; .he CIJUIII, r,f :.... Alantm. prmickd 1M 

Slate ...... NOlk'c 0: 'neC'n' In "",'muc In opC'flle the 
l.m Alamos Counly Mu.icipal landfill klnkd on F..
Je:"fMl Rnad C'~ of the l..1b.."alary·~ u~ .. ~ y.,d. Thi.. 
landfill i~ owned by .he DOE and opclllltd .", lhe
Cnunry. Nnnllall,drM. nnn,adMJ.1ClivC'. and ftClft3d· 
mirm.'llively t.lRfrulkd ~lid .a~ SC'Mmed by 1M 

l.~...", Ire di. ...... lhe Court, Land'ill. Thc-w 
... tle» ,umpriw no "ca'cr lft.1n )Jl':' ." 1M "»1.11 
"'(lh.l~,e fir ",lid w ..... " ,Ji'f'tJ'oCd .. I lhe I .. ndfill re' )C'A'. 

\ 'II .' 
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1"'':111 ,dl.., : .... "'n,,1 1:.1> ir •• n;unll .• 1 P .. lh·~ ,\ '1 t!,,;:; P ,\) 

J.· .. :uUI,·nl .• II"I, i ... ,'PIIIJ,kl,J, 

l, Hc'~\ C:It,"'"rr ,\,·Ihlll .. " l~h' ,1.111.,' n' 
L.l .... r .• hl'~ h,.,.I'J..U" '" ."~<' ''P':, .. lilln, tu ""~ d",('d 

Ullt.kl RCR" rqu.tl.tlll1lh I'" ~J"I·il 1~'I4I"': 

u. 1: .... 1ft. C,,,,Ift.1 BIITnIft.t: S'lff.If" ''''p11ll,md, 

"','", !M' RII':'II"':: "'"",. On F"~ru"'lt 1~, I qfJf,. Ill-: 

l..'t"I'.""'~ h·n'iw..! .In .lrpru\l'\J d41'Uh' rl.1n fnf Ihi' 
uml. Thc d""UII' pl.," Ir'lullr" Ih." 11 R14 1tC \'1mrl,,' htt 
t.I"1."1l fll 4,·,.n,jfm th4,' .tI' .... ·n.·'· ,., h .• , .. rd.)U~ ,·un .. tiruc:nl ... 

in lhl' ,"Iii ~n,·.lth Ih,' 1,,,:.llill" ,., Jhl' lina. Bdll,": Ibc 

,lrl'h'\l'J d""ur,' rl.m \to .... h·,·l·iH\J. lhe- linct lAlI.' 

U.n.,\ "\1 .'nd drunlmn.! ,\ " .. n' amounf or 
• fi,·hlu' ..... lh~kn'· (Tft: J "' ..... dl"l·,IHf,'d ;" clfK umpk' 
l,,,,:,&:u'n d(tin,: Ih,' h·cl"ih·.j \..mrlinlt. ,\ hc .. llh li,II 
; .... "" · .. m,·nl "' .... ",'rf"flllt.'.j It,. 'h~ SMEID In di:1 ... rnlinr 
if ;u· Jiri.,n.,' ~.II ... hlluld "", h,·mll\'.:d r,um rhe !'ilc. n.: 
Sr.th' ,,'''nduJcd th;tt ,hc',' "a,' n&) ,i,\ .. fl ...... 'I('ifll('d wilh 

1,· .. \ inJ! In rl ... n,· .hc Inw !c\'d tlf T('F. d<. :.:Ic&l. flruJ '''fll 
Ilk: 1 .... ""I.flu,y "'Cluld ., ... ·kfiU .tnd 'C\,,'~I"11' lhe' ;UC'2J. 

1\ d~' .. n \'1,1'\"'( '" ·1 ... a..·h. Hd •• rt Ihi' unil. Tht Iitl.1l 
tepnr1 'et It;, 51.11(' "' .... ,uhmii' ... d S€'~cmf';::, III. I'M'. 
1k,'.lU,," rkfln ,·I ..... ur ... \to·.I" .1d,il-Hd ... , "Ii .. I,,,· ... '"'". nn 

"JIlt"", ",lInil .. ,.",: lit Ih,- .. i'l" '" ill t'C' nr,·",\.1')". 

Jr, T .. , '.<". ,,",Hie' 011 .'il""'.1(1' T.,nil. '\'Ie, di .. • 
,·u\I."Iinio'! h.I'.".JIII .... ",., .. 11." in 'I~ "t>.,\clt,ul.lnd "' ..... c nil 
"n,;,':"· ,.mk" ,h(' l.d .... r.II .. ,) rurnpc-d .. nd di\pl'\(d ttl 

1 he' ,'''nfcnl, a" fI,.: .1fl,J"U' '" ;W,{t. The l.lltk.. .('Ie 

CIt.""d In '\1 ..... (; I" nt ... ~· 'fWlnt ,lIr nt:f"akd f .. "ilit"" al 

,\1(',11_ In '\f.I·I"r I'M'Ihe- 1",,,,,, .. 1,,,) rkcfrd fn pro

,'l'l'd '''' ilt. :hc dm,UI ... 01 .h,''\C' \('10...:1 .. hd"rr I(,,,(,j\"int: 

.m "rr, .. \rJ d .. , ... rl· pl.lb. I\fref '101:\" .. 1 4;1C'.,"ir.~' uf 
Ihf' b!1k,. ,hi' !in .. 1 J'·"IIOI.lll1i",,",," '110 .. " .1c('umpli,h('d 

in ,\u~u,t. .A fin .• 1 d. ",Ulf' rl.," 'fC",,'P1 Ih.1' 'dl(',',,, 11%(' 

ok'llUl ,')n,,"I(' J" ......... " .. t tt!4,'\C' ",nil' ,,·,n he' ,uhn:iUl'I.l 

in .... ,.~ f"'f. Tk' p't""'~~ ",.11 h""r In hr "rP""'C'd hy 
'he" S .. ,II: fl.:I.",· the di~ .. ~J tlr .... 1". .. 1'1"1' 0' Ihe I.-.na ... 

,'. TA· ,~ . .'1'11111' 0'/ ,'iI""'.Ilt' j)III, CII"",,,: pl .. n" 
, .. , fht"' , ... t W;"I(' , .. I pi"', ..1, .... • ... ''''d ,..jlh ..... "di" ......... S 
.. nd J:~ .. r TA·,J,S "'('ft" ",uhmatfC'd in ~h.hirl IflMH • .-fk1 
~'J •• I AN" .... ·.I : .. p .... n'.s IA,It. ,1",,,,(, ... ·11".'"" ... ,. 

o..·, • .r"l·f II' III",.,. Ptdln"" . ." tnul:, ,,' Ihe 4..II11f'Ii"J~ 

drul! tt ",· .. Inl Ih.1I Ih(' ,',ih"'" '"r d",m d,f'\t.;ft· h.I" 

"'=en rill'!. TIll" rih '" (",' t· ...... .fil: •. ·J .md r,·\I'Ji!rI .. I, 41 •• , 

Ih.I' lim~'. Ur->n trn'irl '" rh,' ,in.,1 .. n .• I}Ij.'.,1 ,,··.ut ..... it 

'IIIIt:\" "nlcd It"'f U" ;\11,,-.. '-J '"mrk h .. hJin)! lllll" "" rTf 

u,·'::'('Ik .... Ik("AUY •• r thi" J" • .tokm. i, "';,\ \J.h·'"1IIII·J 

,h .. 1 ,he- ~h:" n.uJJ nul he \Idrndl'l.i ;1'\ n ·fIt..-r rhc' 

.:1.1'\"'( pl .. n l!lo 4.·~"rr.I'y tJcinlC mt.Jj,ic,J 1<- , .. n,','f Ihe 
"" ... nh nf Ik ridd 'IIIonr" th.lt ,,','urre:d .. n,J 'n indl.tJl' 

tIII.,C' !I.1mr'ing In 'I( U"l·J " .. Ihe fir.;tI Htili.:.\li.,n II! 
cll'o1n cI."u,r. 811re ""'"1rlifJl! 'IIIo'", ~'t'"Im.d in 
DrR'mflf, "' ,fllJlJ rtf I,..,nhlO\ ItIt- ,em ... ,,· .• 1 ..... ll PI", 

aldnu~ (un"ilucnl4. frum 11K' .. : .... Up.n rh(' "'''''i:', tt' 
rM Inul., "r Ihi' ...... mrlir.;t dfl." ... &,'I,jHI1 IA.II t<t: 
m ... dc fin hnw :~i .. d ... \u, ... "h.'ult! r",·ccd . 

,t TA·",. L"",lfill ,II A,,.,, P. cr" .. ,u'(" <lnd ,.·'r· 
4."1.1'\"'"'''''''' piA," filIIhe- A,CA P ' .. nJ,m \""'e ,uhm/· 
led l'" SO\iembc, :!j. IflKS. In ""e 111"7 rh.:'IoI: rl .. "" 
wC'rc mndificd In induck sl.lnd . .ulh Ih .. 1 'hi" unir IoIotlulJ 
he' ~utwj"d ", ,.nc" 1"C' ........ I, .. ,l1ry rcc:c'i~C'L1 jr~ MeR/\ 
~nni,. Sift('C' ,hal rimc,lfM- En~iltlnr.'K'nr .. 1 Rc,r .. t .• rllm 

(ER, Prnttr .. m Clfrke h .. , ('tUM inl" r,J'j4.'tnH "0.1 i~ 
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Table VIII-Z. En\'ironlRrnlr.1 PermllS undrr which lhe Laboralory OperdlfCi in 1990 

Permil Type 

RCRA hazardous 
wasle facilily 

PCDoil 

NPDESc, Los Alamos 

NPDES, Fenlon Hill 

Groundwalcr discharge 
plan, Fenlon Hill 

Air Oualily 
(NESHAP)r 

Open Buming 

Open Burning 

NMLWOS 

·Polycblorinalcd biphenyls. 

Hazardous ~aslc: slordgc, 
lrcalmenl, and disp0s;J1 

Poslclosure are 

Disposa I of PCDs al 
T A-S4, Arca Gh 

Incineralion of PCD oils 

Discharge of induslrial 
and sanitary liquid emuen~ 

Discharge of induslrial 
and sani\lry liquid cff1uenlS 

Discbargc to groundwaler 

Construction and opera lion of 
four beryllium faeililie!. 

Burning of jel fuel 
for orelna nce lCsling 

Burning o( senp wood 
from experiments 

Discbarge of sanilary effll:cnts 
from seplic lank syslems inlo soil 

Issue Dale 

November 1990 

Applkalion submitted 
Seplc:mhcr 1 CJHR 

June 5, Iq~ 

May 21, 19K4 

Modified permil 
January 30, 1990 

October IS, 1983 

July 9, 1990 

December 26, 1985; 
Marcb 19, 1986; 
Seplember 8, 1987 
April 26, 1989 

Octobt!f.1989 

June 22,1990 

b 

bNo incineralion occuntd during 1990 even lbough lhe ac:tivily WlS pcrmiled. 
t'Nalional Pallulanl Discharge Eliminalion Syslem. 
"Renewal pending. 
fNew Mexico 0:1 Con.lOervalion Division. 
rNalional Emis.. .. ion Slandards for Hazardous Air PoliulanlS. 
8New Mexico Liquid Wasle Dispo. ... l Regulalions. 
bOlles vary depending on individual permits. 

Expiralion 
Dade 

November 1~99 

March I, 1991 

d 

June 5.1995 

Oclaber 6, 1990 

June 22, 1991 

Adminislering 
Agency 

NMEID 

EPA 

EPA 

EPA 

EPA 

EPA 

NMEID 

NMEID 

NMElD 

NMEID 
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gill. dil'sl'l I~lnks (TA-In-S·B, 544, 545, and S46) were 
rcmnv\.'11 ffUm Ihl.' y:mJ :11 Ihe TA-16 l'tcam plant. 
Thcs..: tanks w\.',c rcphll'l'd with up.; 150000 gallon 
ilhovcgrnund tank, A"' (XX) g:dl(I'1 gasulinc: titnk (TA
U;-1'I7) was Fl'/llOVl'c.t :lIId rcplill'cd wilh a siale-o(-Ihe
an 10 nno gallun, double walled mnk wilh an 
aUlmnfllcd lc:lk dcll'l.'ljun liYlilcm .md spill and nverfill 
proh!'l'linn. The final lank which was removed was a 
S50 g:tllnn dicsd I:tnk JUl.-aled "I TA·55 (TA-55·15). 
This I:lnk has nOI yet tlet'n rL'plal'cd, II will he replaced 
wilh II VilUth.'d I;mk during 1 ijij I. 

S. (Uhrr RCRA Adil"iti~s. Arcas Land G, localed 
;11 T A-54 un M..:sil:t del Duey. have been used (or dis
(lOs:.1 n{ halarduu!i. :md mixed W;,sh:os and arc subjeci 10 

RCRA regulotliun. Infllrm:llion nn a groundwater mon
ih'rins waiver for hnlh Arc:l!> L :md G has been sub
milled lu NMEID. Vadusl' IOlle (Ihe suhsurface abovc 
Ihl.' main aquifC'r) mnnihiring is heinS conducted quar
Ie-rly Ihroughoul Areas Land (j to identiry any releases 
rrol" lhe dispns;tI unils. This Iypc or mllniloring is used 
10 ,",CICl'l Ihe preM'lIl'1! nf organic vapor in the vadose 
zunc. A Illl;tI u( ~7 luunilmillg syslems has he!!n 
cmplal·cd. nne Jwring Ih-: pasl year. 

T:lhlc: G-51 lisls hazardous waslc rnanagcmcnl 
fadliriC's :II Ihe Lahnr;llnry. In FY 19K9. lhe TA-40 
S('rilp delt,"aliun pir used fur deslroying HE scrap was 
dll~t:d In Wilsie l!clun;ttinn. All M:rap is nuw handleu al 
ulhl'r dclnn:.liun .lnd npen·llurning siles included in the 
Pari B permit. A (')osurl' plan (or Ihe TA-40 facilily has 
bl'ell suhmillt:d In NMEID anu is expecled to be 
approved in 1 '19 J. 

A RCRA-pcrmilled c"",rolkd air incinerator (CAl) 
fur Irealing haZilrJnus Wilsie is JUC;dCIJ at TA·SU·l7. A 
Ifial hurn was l'nnduclcu in Ot:lnher 19H6. The raw 
dtll:1 were suhmiUed In NMEIO in December 1986, ami 
a final rC'purl (or Ihl' 1e",1 hurn WitS suhmilled on March 
S. 11,1H7. ThC!lil' d .. la ;tn,J Ihe rqx)fl were used to luppun 
Ihe Laourator)' 's OfPIlIil.'illiun (ur a hazardous wasle 
perm;1 fur dlis fadlily, The permit WIS issued in 
NnvcmbC'r J I,IH9. Ttle CAl is l'urrcnl'y dused for 
upgrades and q)flfJifit-:tlinns 1'1 improve rdiahilily 10 

allnw Ihe /lurning or wasle un a rnuline ttitsis. 

6. ReM Compliance Inspl'dinn. In March 1990. 
the EPA and NMflD (""ndueled a joinl hal.ardous 
wasle campli:ml'c in!'".peeliuR (Tablc!I VIII-) and 0-S2). 
Vinlalions Wl'rc nUled and a Nnlke uf Violalion (NOV) 

was is.. .. ued by Ihe NMEID in June I~U. The 
Labu:atmy's rel'punl'C, sent In NMEID in July 1'1911, 

WilS rnund i&dequilic by Ihal "Belll'y in laic July 1'19(1. 

The NMEID was ,lhe lead agency fur Ihe RCRA pUflion 
o[ Ihis inspcclinn; Ihe EPA wa; rel'pon!iittle for Ihe 
evaluation or Ihe L Inu Disprsni Reslril"linn require
ments (HSWA pnwi:'liun). 

B. (:lean Wa.er Acl 

J, l..ahonl0l')' Uquld Walllf' Ul!lll!harRt .'ermils, 
The primary 80al of Ihe Clean Water AL" (JJ U.S.C. 

446 et seq.) is 10 resCore and main lain Ihe dlenri,,'al, 
physical, and hiological inlcgriLy "f the m'tio,,'s waters. 
The acl cSlahlishe'd lhe Nalional Pollulanl DiSl'harge 
Elimidalion Syslem (NPDES) 1hal require'S pcnniuing 
of all pOinl-s()Ur,,'C effluent discharges to the naliolJ's 
walers, The NPDES permils eslllhlish lipccific chcmi
l'al, physical. and hiological crileria thai an croucn! 
musl meel hefore il is discharged, Although mo~1 uf 
rhe Lahorlthli)"s crOucnl is dillchargcd In numlaUy dry 
amlYos, the Lahorafory is required 10 mecl ernUen1 
limilalions under Ihe NPDES pennil progr:,"). 

111l' DOE has Iwo NPDES pennils, nnc covering Ihe 
ernucnl discharges al Loll Alamos and one covering Ihc 
hOI dry rock gl'olhcnnal (adlily localed SO km (JO mi) 

wesl of Los Alamos at Fenlon Hill (Table VIII·:!). 
Bulh pt'rmi!s arc: issucd and en(orl'cd hy EPA Region 
VI in Dallas. Texas. However, Ihrough it joinl rederal 
and stille agrec",cnC, NMEJD a&.'ls as Ihe agcnt for Ihe 
EPA Ind performs compliance moniloring and 
inspeci ions. 

The NPDES r.cnnil for the Laboralory expires on 

MOfrch I. 1991. An applicalion (or a new permil was 
sul'lmilled by Ihe Lahoralory lolhe EPA on Scp'cmbcr 
4, 19410, in order 10 mcci fhe 180 dilY 5uhmillal 
requircmenl befure Ihe old pcrmir expires, The penni\ 
appJkalion induut'tJ cJllcns;vc: nuw-moniloring and 
sampling results «:omplclcd fly HSE·II in accurdance 
with permil 3pplkaliun rcqu irc:ntenls. Twcnly-cighl 
oul(alls Wen: sampled and analyses were perfum)l'd (ur 
more Iban ISO polluranl!l fur each saRll'le. Analytical 
fC'!>uJI5 and now me85uremc:nls were included in (he 
Laboralory's permil applicalion. II i. .. ancidpalcd Ihal 
Ibe EPA will il\.,uC a new pennillo Ihe Laboralory wilh 
more numerous and more 5uingcnl crnuenl limilalions 

VUI-5 
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Tahir VIII·), .:nvlronmtnlllln5ptclions Ind Audits Conducatd 
allhe Labonlory In 1990 

1).le _____________ I~~rp~._ls_e __________________________________ P_e~ __ o_nn __ ln~g~A-wBe_n_c~l __ __ 

March 5-9 Hazanlnus wasle .. 1anagemenl inspcclioa 
land L1isposal resllielions 

NMEID/EPA 

March RCRA compliance in5~elion NMEID 

April 20 Inspection nf Olowi Welt discharge NMEID 

Ma~ 21 rnspection orTA-) power plant acid release NMEID 

May 23 & 24 NPDES l'ompliancc evalualion im~peclion NMEID 

May 24 

August 27 

Oclubcr 5 

FIFRA inspeclion 

InSpcl'tit:n oC Olowi Well cleanup 

Inspcclion of oily sheen from TA·) 
slurm drainage syslem 

during 1991. The new pcrmil will also include 
requiremenls Cor hiomonitoring in which an aqualic 
spccie5 5uch as a fathead nlinnow is inlroduced inlo 
wastewaler crnuenl In dclermine loxicily. The 

Laboratory's existing pcrmil will remain in cneci unlil 
the new pcrmil is is.~ueLi hy the EPA. 

During 1990, the En\'ironmental Pmlection Group 
itlso initiated a waste stream iLlcnlification anLi charac

h:rizatinn program in orLier to verify that each waSle 

stream is properly monitored unLier the outfall category 

unLier which it i,., permilleLi. The5C stuLlies con5ist of 
L1yc te5ting, interviews with user groups, and coordina
tion with other Laboratory organizalion5 10 L1etermine 

~)urccs. concentrations, itntJ volumu of pollutants thai 

enter waste Slrcams, rC"l"civc treatment, and arc dis
charged to th,· envirunment. 

Two permit mlJdificatilln packages were 5ubmilleLi 
hy thc Lafloratory 10 Ihe EPA during 1990 that incluLied 

relluesls for additional oulfa"s, deletion of outflills, and 

infurmation on changeLi Ircatment or waste 5tream 

conditions. At the prC:liCnl lime, the laboratory's 

NPDES permit fur los A'itnloS includes ten sanitary 

waslewater Uealment facilities lind 112 industrial 
outfalls. The NPDES permit for Ihe gcolhem,al faciliry 

U.S. Dept, of Agriculture 

NMEID 

NMEID 

at Fenton Hill includes only one induslrial oUlfall. A 
summary of these outfalls is included in Tahll" G-SJ. 

Under the Laboratory's c.:xisting NPDES ~rmit for 
Los Alamos. samples are collected on a weekly basis 
and results are reponed each month to the EPA and 

NMEID, During 1990. e!nuent limits were exceeded 

nine times out of 284 samples collected from the sani

tary wastewater facilities. Ernuent limits were 
exceeded 44 times out of 1 971 samples collected from 

the inLlusrrial outfalls. Approximately half of thc5C 
industrial exccedances were related to the surface acid 
release at rhe TA·) power ph'"t during May, 1990. As 
shown in Fig, 27 and Tables G·S~·S7, overall 

compliance for the sanilary and inLiustrial L1i5Charges 

during 1990 was 96.8% lind 97.8%, respectively, There 

was 00 discharge from the inLiustrial oulfall at the 

geothermal Cacility at Fenlon Hill during 199(,. 

%. .'Mrnl .-.cllll, Compll.nce ARrHmml and 
Admlnlslnll~e Order. EPA Region ,; i~o;ueLi a revised 

Federal Facility Compliance Agreement (FFCA). 

Oockel No. VI·90·1240 fo DOE/los Alamos Area 
Office (lAAO) on July 12 1990. The revi5CLI FFCA 
provided interim crnucnt limits and compliancc 
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DOMESTIC WASTE DISCHARGES 
9 Violations in 284 Samples 

Compliance 
96.8% 

1990 

Violations 
3.2% 

INDUSTRIAL WASTE DISCHARGES 
44 Violations in 1971 Samples 

Compliance 
97.8% 

1990 

Noncompliance 
2.2% 

loiA-17. Summary of Clean Waler ACI Compliance in 1990. NPDES Pennil NMOO2R)53. 

schedules for OUlfalls ~S. ()5S, 09S. and lOS (Table 

G-5R). Inlerim ernuenl limils and schedules of 

compliance for Oulralls 05S and lOS were add cd 10 Ihe 
exisling FFCA (Table G-59), DOE/LAAO did nol sigr: 
Ihe FFCA unlil Jlnuary H. 1 Q91 and IhereCure Ihe FFCA 

did nol become effeclive during 1990. 
On July IQ, IQQ(), EPA Region 6 served an 

Adminislralive OnJer (AO). Docket No, VI·90-1263, 

on Ihc Univcr.iiry oC California. This AD cClnlains Itlc: 

same inlerim liUli' sand !I('hcdulc:. ror rompliaJk'\: liS Ihe 

FFCA iMued 10 DOE/L\AO on J IJ: y 12. 1990, 

On Dcccmhcr 19, 1')9(1 EPA Region" scrwd itn 
Adminislr:tlivc Oll)er (AO). J)o(:kel Nil. \"-9 ,·()67 (m 

Los Al:tmos 'lalillnal uoor .... lry. TL. AO lisled 13 

violalionsof I hI.' J..;,l'nralllry's NPI1ES permil "uri'll! 

AugUl'illu Nnvcnlhcr 1 '1~ I imd rC(luircd tI ... Laboralury 

III Iilke l'oncl'livl' :tl'lilln~ nClTs~lry 10 d ;lIIin;lle arW 

prc\'nll recuncnl''; IIr 1111." dOucnl \lioLtli\Jr .. ~ ~i!cd. In 

addition. the LahoralClry wa~ rcquirrcl In ~mil ;1 repurt 

dclailing the !'J'Ccifk ('nnel'livc 1~'II(lns. for .. ny 

('oneclive ac:eion l'l(c:ecdintt Ju dx}'I, l:P,\ rcqutp,J 

LANL '0 suhnlit apbn for .:lJminalion .. nd twtvenlion 
of .!he lis'tcd violaIMl\. In 1C)qI, Ibe.: LAtJr.rl'llory 

prepaml amI submillcd il rcspnnM: t.o EPA, Int.'ludin, 

('onectivc :tclitlln Iltkl"n IUd ",c",~d schcdlllc.'t 

ncce~~.1ry In .. chic\'c c:.,mplill1('(' with .he' AO. 

l. Sanltal')' Waslrwalrr Systems Consolidation 

Project. The purpose of this prtrj('('1 i~ 10 clinlinale 

violalions (If Ihe b,boralnry'~ Nf'DES permil hy 
coll!olruction of a new, c:cnlntli1.cd, sanilary waslewaler 

rrealm('nl phtnl AI T A-46. This planl will replace lhe 

TA-3 wa.,lewalcr Irt'almcnl pl&nl. which is over 30 
yc.:ars old, "lid seven smaller rrcalmcnl fadlilies ahal do 
nDI l-onsi~lc:nIJy mC'ct NPDES disdlarg(' requiri:fflt'nI5. 

The new IrC'alnrenr planl will ltJ\O elimina.c ~ppf()xi

male1y 30 SI.'r1ic lIInk s)'5fC'ms Ihroughou' Ihe 
Laboratary. Cllmplclion of l"OnSIr\k1iPII and full 

opcu.jnn \If Ih~ plllnl is required by July 1m ulhk:r 

Ihe 1 ... Jt)!)r;llury's agrcC:lUcnr (FFCA) w.rh lhe EPA. 
Thr propt,~d Santlary W"'l'wlIler Syslem!' 

( c ',I\Otict.tlion l'rojCd (SWSC) is dt5ipccl 10 ft1C,,1 

l""enl .1Id anakira..-4 discharge ~""iremrnI5 and 10 

.eMIII in a lillnificanl MI~iop in opcralu'8 and mailllt:

nance C'OSIs. The projecl iAcl~~ approximakly 19 km 

(:2 mi) nf new gr .... ily ('(l1fec~ioll lint's and fiv," lift sla

,.on5 thai wm collect AAniUty "'aSIc:warer ftum mU!'i1 of 

tht- trchnical arc •• of Iht Utburalory. 'Ilte IImttt ;nl':'
«pto, wiD be toc.rd along Paja.ic.u Mustd frum T ,1\.) 

10 TA·46, which i~ tM aik of Ihe De. lLulmcn' plllUI. 

The soulh int«:I'Cc:plor wlU be lnealed ailing R·~ilc Road 

from TA-'1 10 TA-Ut Two 'if I r.1:tlinns will !lUIllP 

~ew.h~r frum .,. iorAlion 10 lhe 11\·4/"1 1'1:,"1. 

Viii .,. 
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FlCl'SS Irc.'alrd c.'fI1Ul'/11 will hl' disrhargl'Lllll CancnJa llc1 Lahuralury's Elivirunlllcnlal, Hritllh. and Sitk,y 

Bun' ulllokrihe l.;lilur:II(.ry's NPDES penllil. 
Th~' Tille II plaus :alll sp~','ilkalillns ror Ihe SWSC 

Pmjel'l Werl' l'llrnpll'led duril:!! )I,lI,lO hy Ihl' l,tl/lsulling 

l'llgilll':'r :lIld wac appW\'l'd hy Ihe La~tlrillnr)l ilnd 
DOE. ThL' largel dale fllr l'ClIllpJcliulI nl' L'ulISlrucliun 
and ,~Iul up uf Ihe nt'W IrL'i\llIll'nl plalll is July 1992, 

~, ('lJmplillnL'~ E\'lIluliliun 'ns~clilJn, On May 
:!J :tnd ~.J, 19'1(). 'he NMEID l'llndu,-'led an NPDES 

l'oll1plialll'l' e\'alualiull inSpcL'lillll l eEl) al Ihe 
l ... ahclr:uury, On July Ill. l'JYo NMEID lIIaiiL'd:1 wrillen 
rt'pc'rl uf .hl' eEl (jlldiJl~S hI lANL :lIId DOE, Major 

ddkkncil's l'iIt'J in Ihl' ins[ll'l'lillO n'r'!rl l'Oocemed 
l'h:If:II:leri:l:uiLll: ui w"!Iole !IolrC:lIIIS. npwillion and main
h."n:III\'C pmc.'l'UUrl'S, dlll'ullleniatillll. 'lOd rL'l'ord 
kl'eping, 

111l' J...;11','ralorfs wrilll'lI fl'S pun Sl' In the eEl was 
,uitlllilled In NMEID ;lIId EPA Rq:iun 6 un AugU.'i1 11. 
F>'JO, TIll' L,huratory i~ ill disflgn'efllcfJI with II num

tIl'r ur Ihe findings "C Ii1\' eEl and pruvidcd addilional 
inrnnnation ill ~uppnrl "r ils n'spnnse, The rClIpnnM: 
~1S41 indudn.l duc:uml'nlalinn uf al'linns tbat lANL has 

laken and will lakl' , •. lwrel'l ddickndl's identified 
:tlong wilb addilinnal infllrmalinn requeslw by the 
NMEIO, Cum'l'liw OIl'linns documented in the 
rt'SpUn!ll' indudl'd estahlishllll'lll (If a wa~le ~trcam 

idcntil"iL'atinn :md l'har:u'laizatiillt program lit vt'rify 
Ihal wasIl' !>Ift'ams :u,· prnpc.'rly JlC'nnilll'll ,Iud improved 
IIpn:l!it1n and np inlcllant'l' prlllnbh s, LANL hilS nlll 

r"l-,:i\'cd a rnnn:tl h':.I'''U'~ (Will EPA Regilln 6 
rq:ardin!! Ith.' rEI. 

~, Spill Prnl'nl'nn ('unlrnl .nd CounlumruuR 
l'lan, TIll" SPC'C PI:ln w .. ~ rl'vi~d 1n I'JIIt) and i!' II 

l'l1ll1prdll·"sivc and sile,.,pt:cifk plitn rur spill pre

\'l'llIilln at Ihl' Lahtlr"hlry, This plan indut.lt's Ihe rrgu-
1:lll1r,.. n'quirl'lIIcnl!lo rur nil pn"l1linn prevenlion under 
~I) Ct-=R I 12, imd fur ht., .. t IILln;lgcIIll'nl praclin:s under 
41) CFR I ~:'- Thl' SJ'CC PI;m I'Cl\'('r.; l'nnlainmt'nl 
~IrUl'lurl-!Io and "JX'ralilllml Jlr.,..,:cdures rllr oil and 
,'ht'IlIiL'"ll:II'ks hI minimi',· ;1 rclc;lS4.' inln Ihe environ-
111\'111. AppcOlJin's hI 1111: plall iudude reflurtable quan, 
lilY lahll" r"f \";.rillu, dll'n,icah and Ihe mechanism for 
n-porling Ihc!ooc rcJciI'i"S I., Ih,' :Ippropriale manllgcrial 
anll rl..'guliltnry :t~enL'in. This plan l'omplemt'nI~ 

eXi1tlin~ alilllini:.lr:lliw rr"luiwlllenls in the 

Manual. The phm i.'i implemented Itl Ihe group h:vcl 
Ihrough Ihe spill cuurdillalol. 

During I'NO, cunstruction prujc:cls Wcre "Ulllpldt'd 

on rour conlainment slructures, and eight rhcmiL'al 
slorage Im·ker.;wert' purchased by HSE-8 It" u,,' :.1 

various sites in order hJ provide pruper spill l'tmlrols, 

6, tlpgradlnR of Septic 1'ank Syst~m!L. DUling 
lWU, IWu hnlding lanks ~ystc",s Wl'n' :nnv::rll'd inll' 

Sitnilar), wa51c treatment systems using l-vapotranspira
lioll beds al T A-49, This l'lA!vc:rsiun will sigllificanlly 
reducl Ihe p'~tenli:tl IIf an UY,1'nIlW rrum Ih("~ hll'Llin 1'. 

t:mb, In additinn, :i siudy wa.'i implemcnled on t'O)i 

nccling Ihe holding lanks al TA-54, Area LIn a'- 'Il!!"!) 

waSlewaler Ireall!lenl fal'ililY, All scplic syq. :, ... arl' 
registered wilh Ihe NMEID. in OiCcnr.hnn' wilh Ihr

liquid wasIl' dil'pOslil r':gulaliuns. An adLli I jllllal 
requirl'mer.1 ror 19'~n ":IS Ihe l'crlitil'alinn and fur
warlling of pumping r&:curds I !he NMEID, 

7. SulFuric Add R~II'.5e 'rum 'I'A-3 I'nwl'r PI_nl, 
During May 19, 20, and 21, 1~'JO. ~ulfuric ;&dd aeci

dl'nlally was released rrom the aL"iu ~,l"rage lank ;11 Ihe 
TA-) :'OWer plant. This acid nov.-ed into tIl\' nculral, 
i1.ation lank al Ihe power planl 1":lu!'Oing IhlTc differl'lll 
periods during which the pH or 'Ill' diSl'harge fnlfYl 'he 
nculrali:f .. tion lank 10 Sandia Canyun excl'edcd NPDES 
limits, ~sc cX&;l'cditnce5 were reponed wilhin 24 

hour!' :t'l rt"luirrd hy parllgraph (j uf the Laboralory's 
NPDES pennit, which rl'quirt'!' immcdi:.le ft'puning or 
,1I:y ooncomplianee Ihal mlly emJangef ht':.tlh or the 

cnviroalllent. Rc"JlOI1sc 10 the acid rek .. ~ included 
neutralization or Ihe nllw in S;,ndill Can)lclII wilh soda 
11th, plugging or Ihe overflow al Ihr IIl'Ulrali1.alWn lank. 
:1nd pR:pamli'ln or new proct'durn ror OJ'Irralinn tlJ lh(" 
neulra1t1.alion s)l!'il,'m. An inve5tiga1iun ur Ihe reh'a!'tC 
has heen l'lllllpleled and findinp or Ihe invl'~liltaliun 

arc heinS implcmenled by lhe Laboralory :.nd Jnhn:\tm 
Conlrols World Services, A new pH nt'ulraliza,iun 

syslf'm ;10 hdng dnigned for Ihe puWtr planl, 
A prl'x-nlatinn w~, m:tdc on Ihe acid rl'll'a\e In I~~ 

EPA, Regie'" VI, \m July 24. 194I(). III \how l'aU"l' why 
funhcr t'nrnrL'cmenl ;,,1ion wu nell required, EPA and 

!h~ l..ahmaillry ha\'C a8r~L'd un a scUkmenl l'Imn'ming 
pcn:dlil's itnd finl'~ a."~Oci31cd with Ihe :.dd spill Ihal ir. 
elpct'trd III tx- fmalized in I WI, 



laS ALAMOS NATIONAL ~F.KJI\ATOFlV 
EN'"IIFlONMENT:\L SUAWHUANCE 1110 

M. Oil itclclI,"" ffllm ·rA-.\ Sh,rm Unti._Nt' 
S) !>Irm. Thn'l' ilh'iJl'lI" ,.1JIl'l'f lIill~ I;.. ,'i~l'har8c of 

an oily ,.lIl"ll fwm an ~PDES-pl'nllilh \: ,mtfan 

I~T'Ifr<'U n,';n Ihe Unl\ ':h,l), tlI'USl' al T \ J, 

l-.hurab1ry 1"'N'lUld l"lIl1c'l"ll'd sample .. , pruviutJ 

ek;lIl u" " ... ~rsighl, ;mu rl'llilfl.,u indlfl'uls vcrt, Illy and 

in \\ritin!! (~. EP,-\ .1IIJ ~\IEID as rCi.fI.il~"! hy Ihe elc:an 
W;lh'r Al'l ,mu !\.w Ml'xku Waler Quality Conlrul 

COlUllIi, .. h", rq:II!;tlinns, TIll' L"'i'!rflhlry [.nmeu a t:lsk 

lun-c lu iuemify ;Jnd elil1lill:th' all ~\lurl"CS or nil re

spunsihl!: for thl' nily Shl'l'lI, 

C. Sationlll t:n\ il"unDlrntal .tulte)' i\d 

I. R8C~ruund, The N;tlional Envitonmentnl 

P,tlil'y :VI I SEPAl nt:lmbh:s thai fedl'ral ;lgC'nl'ies 

prulcl'l Ihe Clwirllnml'nl whiIL- JJCrftlrming Iheir mis
'j'm.... ~EPA cslahlishes the u;llionalllUlic. y uf 

• ('nl'(lur"!fil1~ h;trlllllny bcIWl'l'f1 JlCr~on!l Ind 
Ihr:ir l'n\';runlJll'1I1. ,Inu 

• en'iUrillg Ih;d p!;uU!l'r.. itnd ul'c:isinn lI1a!<l"~ 

l'c,"sid"r l·n .... iruIlOlI'/lI .. 1 \·~dur:~ ,uuJ f?l'lnr!o of 

prllpn.;cu :1·:ljlllls along with lel'tmil';ll :.nd 

l'l'onllll1k gila". 

NEPA .Ju~:um~nb inl..'ludc Ihe following 

• a l'ah'gmk:tI l",dU'iinn, Ill"'plil:d :0 ~reciric 

lyJll's III :u:li\';lic!o Ihaf haw l1c.·cn del~rmined II) 

ha\'t' no :.dversc l'nvirnnnWrtla! impaC:I!>: 

• 

.. 

an Envirunllll"nial A!>".' .. o;ml'nl (EA). eval

uotling !'nvironml'nl;tl ill1pal'lS, leading 10 

either a rinding uf JIll significant imnaci 

(FONSI) ir Ihe i'"pal'l, art int.ll:l'cJ found 10 he 

nol ~ignifil,;:tJ\I, '" itn Environmental Impact 

Sialenll'nt lEIS) ir thl' in·pac:, .. 1m: ~ignific:anl; 
and 

:tn EIS. in whkh iIllP,Il.'b arc c\·;t!uah.:d and 

m:rigaril.n fflc:.'ur," prllpo'l'J. It',tuing In a 

fl'l'urd of dl'l'i .. j'ln in whil II If.,: ;1~l'"C)' dis

l'U .. ~·S il dn'i .. illfl (In JlruL'l:cding wiltl Ihe 

prlljl'l'1, 

NEP,\ prnvidc, 'ip~'l'ilit.· r,rlll\'l'linn In areao; derined 

as unitllll' rC'lIurl·,·, '''·I1';li".· .w.I'). In an'llrd;tI1l'l" 

wilh Iht' N:uinnal Hi.'~lork Pre5Crvaliun Al'l IIr 19M, all 

ul'ldcnakings. !iume or whkh Itrc prnjel'ls unUl'r NEPA 

rl'\'k'v., arc evalLla!cd fur po~"ihlc dfl'ch nil l'ullUrit! 

re5UUfl,.'~S (arc:haclliogil'al !'tile," nr hisluric huihJintt'i). In 
·,ddition, propused projec:tt. itrL' c\':alualed fur polcnti,,1 

impact on thn:atcnc:d. ,'ndangerc:d ur !\c:nt.ilive s~cic:s, 

in aCl.'ordance wirh the nUl' Itened and cncJangc:rl'd 

Species ACI. and on noodplains or wc:llands, In al'Cur

I.!ance wilh relevant executive orders, A propus.:d pro· 

jecl, otherwise eligihlc f,u a c:alcgnr:l'ld exclusion, 

cannell be 'Ipprnvcd fur thill NEPA delemdnalillll if 
Ihese sensllive are"s would he adver~dy af[r:l'IL'd. 

The i."l."lUanl'C of Secrelary or Eru.·rgy NUl il'e 1 S on 

february S, 1990 radically changed the DOE'."! 

requirem.:nts for l'llfilplhtnl'c with NEPA, nil' main 

JlI,lms of Ihe SEN, crrl'l'live nn Ihe date "r issu:mce, arl' 

• aUlhorily to approve NEPA documents WitS 

wilhdrawn tu OOE Headquancrs frum field 

offices sueh as Ihe Albuqucrtjuc Operalions 

Offi"'e; 

• Ihe list or categorical l'xclusilllls. ;1('1 il1n~ Ihal 

do nol individually or cumulitlivcly have II 

signiricaJil impact on the cnvirunn1f:nt and ror 
which no further NEPA dm'umenlalinn nced 

be prepared, was dec:reased by deleli"g aclivi· 

Iks similar 10 Cllhers covered in NEPA 

docunu:nlal ion; 

• m~mos to file (MTf). u5Cd by DOE 10 d.h,'u, 

ment Ihe dc, .. ision thai a propm.ed aClivilY (nol 

covered in a lisled categorical cxdusion) 

would nol cause significant impacl un the 

cnvirnnmenl, W:li diseonlinued on Sc:plt.:mhcr 

lO, J990;and 

• activilies Ihal do nnl fil uftC or lhe remaining 
catcftnril"al elldu!.ions mU~1 he ulh,'urrwlllnJ ill 

an EA. 

Ancxpandcd liM of l.'alegoric.-al exclusiun, i!'l hl'ioS 

dt\'c!up:d hut i~ nlll rinal yel, In Ihe inlnim. E"~ lI1u!'ti 

be prepared nn n,n"l prupu'icd :u·t;\'jli,·..... ('''It it , nf 

EA~ are ~uhmincd III :.ffcl..;ll'l! Sial,'!> rill reldcw ht'furc 

heing approYr.d 411 DOE Bcadclu:srlers, Ncw rc."gulaliuns 

for implemenling NEPA, induding ,IR cXicn,j\'c U .. I nf 

carcgorical exdu .. iIJIIS. Iypt'l> uf projl'l"IS 1~'Jlk;llI~ 

... III '/ 



LOS ALAMOS NATIONAl LABORATORY 
ENVIRONM£NTAL SURVEILLANCE lINK) 

r~'luirin~ F.As, anti thUSl' lyrically r(quiring EISs were 
PflIptlSI'U nn N"vl'mhl'r 2. 1'J90 (proposed 10 CFR 
UI:.!l ). 

2. ('ompllanct' Actions. Proposed activities at the 

Lal'ltmllury ;uc revil-wed tty HSE~H starr to identify 
those thai c.:uuld impal'\ the human environment. No 

SUc.'h :n:fivily l'lIn tt" hl'yond Ihe planning slage. nor can 
reasonahk alternatives he prcl.:luded. unln DOE 
approws the NEPA d,,,,'ull1l'nlalion fnr Ihe aclilln. The 
IISE·S =-taH rrovides DOE with inrom.alion on poten· 

tial t'nvironmenhtl imp:n'ts u( pr"posed aetivilit."s. The 
Ilask. Ilric!, inrunmtliun 4.lucumenl uscd rur NEr A cum· 

plianc.'c in pasl yearl> WilS an ac.'linn dCSl'riplion mcm,'
r.mdum (ADM), hut heginning in April 1990. a slighdy 
4.lifrc-felu fomlat cllnlaining similar infumHlliun, called a 

DOE c-nvirunml"nt:.t l'hedlist (DEC) was fCquired. 

Using inrnrmalion in the ADM or DEC. DOE approvcs 

;1 l'fllptlSe"d activity ".!II having c.'karly insignificant envi· 

runnwnral imp:tl'IS or rl'quircs thill an EA be prepared 

10 ev"lualc in grealer detail whether signifiC',mladvcrsc 

envirnnmental imlllll'tS c<luld nt:cur. HSE-8 reviews 
proposeu .U'livjlics 10 identify Iho5(' with polenlial 

impacts on the hum'\Il cl\vimnml!nt .... nd prepares docu

tn,,'nl:dhlO rcque:o;led hy DOE rur compliance wilh 

NEPA. The~ impacts indudc 

• liquid crnUcnl!'lo; 

• tu"k, ha7.:wrdnul>, ,fr radin:lclivc solid wasle; 

• individual d,JSl"s rmm radil'l.:lctivc material; 

• indlvidu;I' c"pn!'lourcs 10 lOlliit' or hal.ardous 
n1.1tl'ri'll: ifnd 

• advc:r5C imp ... 't!!> lin 5ensilive areas such as 
:udJ.:u:nI ojtn.· .. I h,"suur,·e\. nnndplainl'. wei· 
land:.. :lnd thc habirat lIf Ihrealened or 
c:ndangt'red ~fl"dC5, 

The5C d"t'ument!!> arc Iransmincd tn DOE ror rev;cw 
lind appro\,:l1. Thi~ prnc.'es. .. musl be completcd hefore a 
prllptlscd aClivity ,'an rr''''C'cd hcyund the planning and 
design phaM'. 

During 19911. USE·H review!:d 7112 actions proposed 
10 he underlaken 31 Ihe Labnralttry ror NEPA IIpplir.a. 
hiJiIY. includil1g pull'lItial impa"I~ ,lQ M:nsilivc area!!>. 

or these, 3'14 were reviewed thruugh lhe El\vimnm~nl. 
SafelY. and Helllih Quesliunnairc s),slrm. whkh pm
vil.lel' delailed dCSl"riptiuns (,r propCl'!-Cd aCliviliclt. Thc 
HSE·H slarr idcnliricd 163 projc(.'s as having pt,,,~ihlc 
impal'ls on thl: environment. One ADM and HI Of~(' .. 
were: suhmillcd 10 DOE on H2 of these aClivitil's. Silt 
were cancdJcd or determined 10 be c."uvered in earlier 
NEPA documenlation. The rcmaining 4H a':ljvilk~ will 
he documenled ;II a ';ller dale. Of Ihe 82 AOMIDEC~ 
!luhlDined.48 were approved. EAs were required un 13, 
and no dec;sion had been made on Ihe rl'maining 21 af 

the end of 1990. or Ihe 13 required EAs. IWO were 
("omplcled and .suhmilltd to DOE, one proposed "c.'tiv .. 
ily WiU reviled. and the remaining EAs are lJcing pre
pared. Three addilional EAs, rc:quirrd hy flOE during 
l1j189. were al50 compleled and 5uhmilled. Nunc or 
the~ EAs received approval during 199ft The tcvel uf 
activity.sumnlarized in the ahtwe is signifi .... antly higher 
than the 19H9 level whcnsc:ven ADMs and nne EA 
were prtparcd. 

J. Typu or Adlvlll,s R,vliewl'd. The 82 pruposcd 
aClivities documented in ADMIDECs can he ,,;)lrSO
rb:ed by type of projcci as folJows. Example!' are given 
in parenlhcsc:s, 

• "ronslruction projects (airport firc slaliun, 
receplion eenlcr addilion) 

• 2H waslc managemenl proj"c:ls (hazardous 
wasle oil slorage facilily. new ,,",nilary 
landfill) 

• 7 energy re5('areh projecls (line 0 !Iohielding 
LAMPFILANSC. M:1Uncher 5t1Jlporl) 

• 211 roUline mainlenance projecls (elevator 
sprinkler addition. rour aeeCSt." ladder) 

• 4 onsoing ;".1ivjly rclOC'alil)n projecis (relucale 
heryUium shop. 7-in. impad IC5'e,) 

• 7 OIher rueareh projccls (illlenK iun ~am 
(acilily. Irilium larget safety study) 

• 24 Iraikrltra"'f'Onabk/lran5pOrtaincr KI·Up 
projcru. some for UIC as mulliple unit,. (urfic:e 
lrailer rar Area L. IWo ofrice Ira;ler5 fur USE-7 
atTA·SO) 

... Envlnnmfnl •• Assessm'nts. Thr pmpuscd 
ltClivilin dt"umcnltd in Ihe nyC EA~ 5UhmiUcd 10 

~---------------- VIII·! II 
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DOE during I ~'1(J iU\' ~ulllmiuil~d twlll\\,. Th\' DOE 
rl'\'i~\\'s Ih~ analysis of cnvironm~nlal illlpat'ls (IIr Ihe 
propt)S\."d at'linn prl'sl'nled in e"l'h EA. 

u, Rt!lvcllfion of S"~rt'lmd"t'linK C eramic-f, 
Filtlm,·nt WincJinK. tllltl M"chanical Characteristics 
0pc·TCllion.'i, The proposnl at'lion wa!li 10 relocale Ihe 
operalions ,,'urrl"ntly hl'in~ f'\'rfnrml'd in three unrelall"d 
lahuraluril's. I 0,,'01 It'd ill dirft'rcnl "rea!li of Ihe !Ii:U.:C 

huilding. 10 a reno\'alnl area of Ihe !'iolme building, No 

signifkanl l'hanges in opc.'raliuns were planned, The 
purpuse uf Ihe rdm'alitln was III mnve Ihe npcralion!li 
illln areas wher\' impro"'\'d v\'nliJalion and air fillralion 
syslems wnuld he pnwidnl and where adcqu"te !lipac:c 

wuuld tlc avaiJ"hlc 10 illlprow Ihl' safely and dfiden\'y 
or the upcr;ttinn!'o. 

h, N,'''' PrmJllcti,m R,·tlctor Mod"ltlr High
T,·mp,·rtltllr,· GII\-C,HI!t·,( R,'"cltlr Crilical 
Exp,·rim,·nh. As P;lfl (lr it fl'!lt'itrc:h program In devek,p 
a,,,.1 e\';rlual\' n\'w suurn's uf trilium. Ihe Idaho Nalional 
l:,huralllry i!li spCln .. nring \'xpcriments al lANL 10 
\'ValualC' neulron ph~'sks p;,ram\'h:r.o Ihal could exist in 
Ihe mCldular high-lt'rnp\'raIUre ga!'l-coukd reaclor 
'·er.-inn uf Ih\' n,'\Ao prudlk'lion reaClor, Thc:!K: 
\'xperimcnl!'l wuuld allow paramelers !liuch a!li Irilium 
produclion dfkknt'Y In he quanlifi\'d and would 
prc'\'ille fl'al'lor physk!li dala In validale Ihe compuler 
\'I""es that will he uM'd In de~ign Ihe neW produclion 
rC;Il'!,·r. The PfCljl'\'1 in\'ulve!li manurat-Iurc of fuel roci~. 
lithium (argct~, and fillc:r-hlock ah~nrhcB. and 
cXpt'rimc:nIOtlinn. whkh induLk10 recunfiguralion of an 
cxi~ling re:u:tnr l'rilk'" "~!>Cmhly. performance of 
cxpt'rim\·nl~. and anal~' .. i<; nr Ih\' irradial\'d OIalerial, 

c. Wetlpon.'i En}(in""rinK Tritium Facility. The 
Wcapnn!> Engin\'\'ring Trilium FadlilY (WETF) w,,~ 
plann\'d In retain L\~L'!t t'apallilily (If repal'kaging 
.. mall quanlilic10 nr Irilium In \'x:rC:ling !lipt'cifil'alion~, 

Small CIU:,"lilil-~ or nil illm arc rcquir\'d fur energy 
rC\4';tr\'h :tnd dewillpmt'nl ;"'Ii\'ilk~ and for re~arch on 
nudt,,,, w\'apnn!t I\'~I d\'\'kl'~ (.'arried out a~ parI of 
L\SL'~ mb~inn, The WETF i!li an improveu de~ign 
propu\('d In rt'placc an :rgin!; L\~L facililY where tri
liURI h,,~ tlccn rt'p,tt'kag\'" rur many yeah, The 
proJlC~\'d :ll'liun "'iI! rc:du,'C' adve~ environmenlal 
impacl!li l"aU'iC:d by Irilium repackaging by \ubsrar..ially 
rc:dul"ing Ihe "mnunl uf 'rilium. Ihal eK'apr'~ 10 Ihe 
cO\:irnnmenl. 

d. Materials ~cienl'e Lahoralllr)" The Materialo; 
Scient'e Lahuralllry is planned III m(l,ftor/li:l~' I.ANL·s 
capallililit-s in Ihe field ur malt'rials M'il-nn' by pruvh.l
ing 5Iale-of-lhe-arl malerials n'scilfl'h ill'paralus illld 

proper facililies 10 supporl Ihis equipmcnl. The ncw 
racililY will be a modem laboralory rnr Ihl' sYlllhesis. 
processing. and ctiaraclerilalion uf new ;'nd nuvd 
malerials 10 supJlC,rt rrograms of naticm'" inlt'rco;1 in 
ddenliC, enl'rgy. "nd the hitsit' M'icnces, 

t, Scintillation Vial Crushrr. SOI1W uf Ihe 
rcsc"rch and development prnjct'ts ,,'undut'h'll at L\Nl. 
produce scinll.lalion nuids in viall'> a!li Wit ",I,' rrllm 
nunnal 'lperation!lo, These vials contain radinisllhlll\'S 
suc:h as Irilium. 14C. and aelinide!li ur lransuril/lk 
i"i()Jopes suc:h as 2Jllpu and 2JQPu. The scintil\;ttiun 
nuid!li conlain !'iOme !'i01\'('nl!li ddin\'d as h;!i'arlillus 
wa!lile, The s,.'intillation vial crusher is a small (:!M in. x 
('3 in. x 73 in,) pkce u( equipmenl d"",ignc:d 10 
aUlomalically cru~h vials, The nuid!li c"nl<tillell in Ihe 
vials will be colleC'led in plaslic-line;! drum!'l, By IIp<<:r
OIling Ihe ~inlillaliun vial \'rusher. Ihe lOlnrag\" spal'e 
needed rur Ihi!li waSIl' slr~am can be rcdun'd to ahllul 

5% of Ih"l currenlly heing us~d, 

I). .·nlrnl <=Iran Air Act and Ihr Nrw Mnku Air 
Qualll, Conlrol Ad 

Ninely-one polenlial !'iOurccs of air emi~"inn'" w\'rc 
evalualed fur compliancc with an Feder"t and Slale air 
qua lily rcgulalicns, 

I .• ·nlrnl Repla.IoM. The follCJwin~ r\'deral 
r~quiremcnls. except for radioaclive emi~\iun~, have 
been adoptc:d by Ihe Siale of New Mexicu as parI nf il~ 
Slalc Implemenlalion Plan. However, if New Ml."xko 
doe~ nOI enforce Ihc5C federal requiremenl~, the EPA 
relain~ the premgalive 10 do so_ 

a, Ntllio"a/ Emwion Standard. fiw 1I111(m/ou. 
Air Pollutanu, The!K: regulalion.\ !K:I requirem('nl~ ~u\'h 
a~ reponing, l'on!lilruC'lion approval. and c:mi~",iun~ 

conlrol. di"ip()~I, and 51al'k Ic~ling fur spt'dfi\'d 
orcral;OM involving ha7.,.rdou~ air ro"ulanl~, NMF.ID 
has re~n~ibilil)' for admini~ering IheK re8ulaliun"i 
except ror lhose governing radiuniM'lidc~, l.ahnralnry 
n~lion.' Ihal arc regula led hy NESJlAP irk lude 
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radiulludide clllissi"II~. a~hesh's disposal and removal. 

am.I tx-r)'lIium pru~:I:l't"ing, 

R;Il.lionudidl·S, Thl' F.PA has prnmulgaled regula· 

linns rllr ,,'nnlml uf airllmnl' raLiinnudidc releascs rrum 

DOE fadlilks (411 CFR hI. Suhparl H), Sinl'c IQH5. 
DOE ami ils conlr;,,'llIrs havc hccn suhjl"(.·1 III EPA's 

r:adiunudiJe :tir cmissiulls limils rl,r exposure ur Ihe 

gl'neral puhlit' via Ihl.' air palhwa)' (DOE 1985), In ils 
I~X~ rcyi"inn IIr Ihi!'> r~~ulalilln. EPA required Ihal no 

mCllltlt'r or Ihe puNic rn'civc nmre Ihan to mremJyr 

(cUccliw dnse eljuivalcnl), A .. discUMc!d in Seclion III. 
Ihl' maximum i..IlIS«: III a mcmtx-r of Ihe public: frum 

I'M' LANL uJK,'ralillns wa .. H,I ",rl'm, or 81% of Ihe: 

EPA limil (Sel'. 1fI), 

In :addili"n 10 fl''luirin~ Ihal Ihl' maximum effeclive 
dusl" III it Dler.lher IIr Ihl' puhlic from airoome 

radill;u-live cmisllinns he k~!'> Ihiln IlJe 10 mrem/year 

'iland;ud. Ihc SEStI,\P regul;tlilln :tIs" pre"('fi~s 

dl.'laikd rrOl'cdufl" ;1Ilt.! nll'n'I'J.. rnr mCifsuring 

radilllludidc cmi~ .. ion!lo, The Lahnr"lory. allhough il 

ml"eb ahc le~s Ihan HI mrem/year slandard. cannol yel 

d~'mCln'lrale cnmpliann: wilh all nr EPA' .. cmi~ .. inn 

mnnilu~ing requircl11cnts, LASL an~ DOE will iniliale 

di!'>l·us .. illns wilh EP,\ in t'IQl rn idenlir)' areas or non· 

~,.,mpli.lnl·l: and III dc\'dnp a prngr"m 10 bring Ihe 

LLt'lIrah,r)' inlo "Clmpli<tm'c Wilh Ihe~ regullilions, 

A~hc:slns, During J9CKJ. Jl)hn~," Conlrols World 

Scrvices rc:mnved :'(lprn:4im:tldy 540 lin fl of Iriable 

;t"~!lh'" and "fIl, lin rl "r polenlially Iriahle asbeslOS 

rrnm piping, Apprn:4imaldy 711 361' ~ rl or rrillhle 

;,)ohc)ol"~ "nd fJ 2MU "'I {I III pnll'nli:tlly rriahlc a~he!'tlos 

were n:mowd Irnlll nlher ~·nmpunenl'" Thc LalMlralory 

in)opcl'r~ ft:o.hc!>ln!'> rcmn\,alnpc:r;tlinn:\ on a rnuline ba~h~ 

and "nClfdinall'" ,,'nrrl'('li\'c ;u'liun un idenlified 

prllhlcm .. , 

A .. hcslc~ wa .. Il'!> J""h:nlially cnnlaminaled wilh 

radiunudides arc di"pN:1.I Iff al T A·54 in al"l'nrdan ... ·e 

""ilh required di"pCl~ .. 1 pral'lk~·~. NunradiClal1iyc 

a~eslcl!t i .. di"(,(I'IC,'d "I n(f· .. ill" in :t l'erliried I;;adfill, 

Eighl di"p",al n·nifioflinn ... iocluding Ihe "nnual nuli· 

til'al inn rur 3 .. I'tc\II~ di .. p",-" during !'>m,,11 joh .. , were 

.. uhmilll"d In ~MEID durintt 1W" Alo,o submilled 

.,. .. ere nine n41lirk:elilln:o. nf a .. ~shl1o rcmn"al. including 

.h .... annu:tl nlllirit-alilln rur .. mall rennyali.,n j"h~, III 
IflCX,. f,.2 r : or Ihe a .. ~ .. h ... rl"rJ1(Jved frum pipe and 
"Iher riu:ilily c·"mrnnL'nl, in\'III\'ed 'lorna II renovalion 

jobs Ihal requirrl.l no job.~pcdri(' nulifkalillfl In llle 
SlOIlc: Ihe re~1 rcquirl'd jllh·spc:dfk nlllifkaliulI, 

Beryllium. Thc heryllium NESIiAP inl'ludl's 

rcquirl'menls lur n"lifkalinn, ('mi~si()ns lilllils, ;1111.1 

§Iack pc:rfomlanC'e lesling for hcryllium ~nun'l:s. Thc 

ruur beryllium racililies allhe L.thuralur)' oJK,'rall' undl"r 

Siaic air qualily pennils c:onlaining Ihes .... rC'luirl'rrlcIlIs, 

Thc L.1horalory oblaincd a pennil for a fmh heryllium 

procl'"ing orcralion 10 he 1cX'31ed in T A·3·J5; Ihi!'> 

racilily has nnl y(,t been conslruclcd, 

Beryllium machi.iJng operalinn!> arc In(.·all·d in ShuI' 

4 al TA·3-39. in Shop 13 al TA·3·J02, Ihe beryllium 

Shop al TA-35·2J3, and Ihe beryllium proccs~ing fadl· 

ily 81 TA·3·14J. Exhausl air fmm ea,,'h 01 Ihl'5C 

orcralion~ pa!'>!W:s Ihrnugh air pullulion conlrul l·'luip. 
menl berore exiling from a Slad. A rahrk mlrr mn

Ir"ls emi~\inns frum Shop 4, lbc "Iher "pcriltl"n~ U5C 

high·dficiency par1idc·allenualinn fiher:\ III cnnlrnl 

cmis.siun5, wilh a removal efficiency uf mm.... Ihan 

'19."5%. Source Icsls have dcmOnSIritied Ihitl all 

~ryllium oprralion!> meel Itle cmi~\ion limil" l· ... "h
Iished by Nl::SHAP and Ihal emi~\inns arc ~, Inw Ihal 

lhere is negligible impaci on amhienl air qUiflily, 

h, Notionol ond New Mf".x;C'o Amhit-nt Ai, 
Quolil)' Stando,dJ, Feder" I and Siale amhil'nl air 

qualily sldndards arc shnwn in Aprendix A, Tahle A·3. 

New Mcxko slandard~ arc generally more ~Irinftenl 

Ihan the nalional ~Iandards. Pollulanls Ihal ;'r .... emillcd 

hy L1horalnry !'oC)urcC'!'> indude sulfur din"ide, parlicu· 

IlIlemaller.carhonmnnu .. ide.nilrugen dioxide. lead. 

beryllium. "ea\'y mel OIls. and nunmelh"ne h)'drcl('ar. 

,,""I, VariClus Ilrer!!linns al Ihe L.1bnralury L'mil lhese 

pullulllnb, A .. a pnlenlial pOUI uf Ihc Envirunmenl"l 

Oversighl "nd Monilnring Agreemenl belween DOE 

and Ne .... McxKo, emi~\ions of lhese pollulanls (rom all 

~",ur"c!\ al lhe Laooralory arc heing calculaled ;tnd will 

he reponed 10 Ibe Siale in October 01 lW1. Ba~d un 

muniloring dala and air di!'tpeBinn modeling !'tludies, 

Labur:.l"ry cmi~ ... inns "avc nul c:JIl"crdcd Federal ur 

Siale "' .. ndardl. 

C, Pfn't,U;nn 0/ Si"ni/icQ'" Dr,,.,;,,,,,,j,,,,, 
The~ ~gulliliun' "ave stringelll rrcluirrmrnl\ 

(prccnnslruclion rcview. rcrmilling. be "I availahle 

l"nnlrnllechnululY fur emi!.. .. i"n .. , air qualil)' inl"fcmrnl!'> 

Ihal musl nul be «:XL·ccded. vi\;hi.il)' prUll'c'linn 
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rcquirl·m,·lIls. and :tir Ilualily nltlnilnring) fur lhe 
l'()II!>lru~'linn uf .an)' Ill''''' majur !>lfl1innary ~UUfl'C (lr 
1J1;ljur mndifil':.riull of .. !>nurl'C luc::llcd nefir a Clm; .... J 
:Ul.'a. sUl'h :t~ B;anddkr Salinnal Monumcnl's Wildl'r
nc:o;s Afl~a. Tn d:lll'. DOE and IhL' lallllralory have nul 
hL'l'n suhjl'L'lln Ihl'sl.' rc}tulalillns. 

«I . .v, ...... SI1Urc~' P"r/l1rm"m'4! SfCIIlCiur«L~, These 
M;md:mJs apply lu 72 snurl'C c:alcgnril.'s. Its prmli!iions 
include emi~5ic'n 'tand:mfs, nOlifk:Hiun, cmi!Uii.1R 
tl.'!>'in~ rnll'cdurc~ and rl'J1tlfling. and emission moni. 
luring requirc:mcnts. The 'YJ'l'S "f suurccs currenlly 
"flCr:tlin}t al Ihe LahHr;tlury h,t\'l' nul hccn 5uhjcCl to 

nl.'w SOUrl'1.' flCrfunn;llll'l.' !>I:md:trd!> (NSPS), 

1. St.lt KeKUla'ions. 

u, Air QIIlllily Ctllltml Re.l{u/utioll .'01, The 
(lfl":"! l1urning of makria'" :!> rc:gulah:d Ily Air Oualil)' 
CHnlrnl Rl'gul:Uinn ( .. \QCR) 301. Undcr Ihis 
rl'.;ulaliun, "pt'n hurnill~ "f elllJlln~ivc nlalcrials is 
pl:rmilll'd whl'n Ir:,""pt"l of IhcSl' malerials 10 olher 
f;" .. ilill.:s m;t~ III: dan~l'ruu!o. DOE and Ihe Lahoralor), 
an' allm.!.C'd lu Ilurn ~ .... Ie cxplu!>i\'C':O; and explosive
l"IlOl:mlinalcd ~';I!>ll'" unckr Ihis pwvj~i(ln. Wa~re 

CJ(plll!>iv~'~ :uc hurnl'd a! rhl' T,\-I ti hurning ground, 
Olhcr w .... I~·!t. u!>u:t1,,.. wnod nr wnnd prndU4."I~. Ihal arc 
pull'nli:tlly l'on'.tnJinalnf wi.h "OIall amounls of 
('xpl" .. i\'es :nl.' hUfrll'U in .. Iwu-:\Iagl' inc:ineralor, 
P~'rmih arc nCI~ rC'luirl'd fllr IhcSl' al·li\·ili(~. Pcnnib 
arl.' fl'quirl"J for d\·il·dd~·n!ol··rdah:d rl'~ar('h projc:cl!l 
:n Ihl! 1..a"oralc1ry Ihar rl'lJuirc npcn Ilurning. Pc nni I !Ii 
fllr Ihl.' nrcn hurninIC Ilf jl"l fucl rur urdnanc(' lesling and 
fot huming uf WClUJ Wilslc hum dl'lnn:llinns Were 
n~lainl'd during 19fH) rT .. llh: VIII-1), 

h .. <\QCR 5111. Pr .. ~i'\inn .. or AQCR SftI ~I 
cmi .... inn !lranu;mJ.. an'mdtng In JUnce.... r.tlc IIn'.1 

rC'luirl' Ihl' (.'nolrul IIf \·m' .... 'c.n' fmn, ,,"ph,,'I-
prlll:c .... ing l'CIU irOlenJ nIl: .... Ilh;tll cnn('rcle pli1nl 
ur<ratl'd tty 1 ..... 1·\110 ('lInlrnl .. Wnrld SCf'\'iL-('!'. j ... !luhjeci 
In Ihi .. rq.!ul;t1inn. Th,' planl, whkh h;" " ;5 UOU kg/h 

(75 Inn h) l"apadll'. i .. r'·'luirl.'d In mel'l an emi!lo!tian 
limil,,( 'ti k8 (35 Ih, nf p;uliculille malll'r pcr huur, A 
!>I:u:k Il' .. 1 ur 'he .... ph:tll pl"nl in 1(,177 indkall'd an avcr
.. gl" c:mi"inn rate u( n.~ k~tI 'I.K Iblh) and a, millimum 
raIl' I.f 1." kg. b (:::!.:::! Ih b) n"er Ihrce Ie:!ols (Kramer 
1"77). AllhnuJh Ihe planl i .. uld and i\\ no' required In, 
II tneel .. !'iSPS "''IL'k emi .. \inn liPlil\ for aSl'hah planl~ 
C Kr .. nau til 77). 

c. AQCR 604. Prnvisions nf AOCR fl,f).l fl"luirc 
gas-t'tuming equipmcnl huill t1l'f"re hnuary 10. 1'172 hI 

mecl an emissiun slandard for NO.1 ur .. ,} Ill/IUl' D1U 

when naluralga!'> consumplinn ClIl'ccd!t )01] IJlu/yr/unil. 
The TA-3 powcr planl's builers havc Ihe: pull'ulial In 
opera": .. I heal inlluls Ihal ('XL'ced Ihe IUI~ Blu/)'r/unil. 
Ilul Ihey havc nol Ilcen Ilpc:raled heyond Ihis limil. 
Th('r('rurc, Ihesc f',(lilcrs have nnl Ileen suhjn'l In Ihis 
rcgulalion, However. thc TA-3 power planl nWl'l1 Ihe 
emiMion sl:mdard. The emission lolandard i" t.'quiv;t1~·JlI 
In a flue gas ('onl'cnlralion or 24" ppm; Ihe mCiI .. ured 
flue gas conl'cnlralinn'l of Ihe TA-3 hoile~ ranJ;l'd rrnm 
IS 10 22 PI'm in J(,I9fI. 

J. AQCR 7fJZ. Provisions fir AOCR 7HZ rc:cluirc 
pcnnilling nf fln)' new nr mc"'iricd snurn' nr pOlcllli"II), 
ham,ful emi~sjon:o; if Ihey ::xcceJ Ihrcshold l'mi .... inll 

ralcs. In Ihe rasl. Ihis regulalilln addrl's~d IInl)' l'rilc:ri" 
puHulanls, Huwever, in Sel'lem'hcr IQKH. Ih(' NMEID 
adClpled revisions 10 AOCR 702 Ihal rcquirl' ne~' 

!\(;ur('es or Inxic air polJulanls lhal were ('unslruc.'Jed or 
rc:con~lnrcled .rlc:r Dcceml1cr 31, 19AII, 'n "h'"in air 
qua Iii)' pcnnils if Ihe)' emil more Ihan Ihe." '",·c.'irkd 
e:mi~\ion rale ror Ihill chemical. More: Ihan SUO '"xic 
air polluranls arc regulaled by Ihe:!\C , .. hanges. and ea('h 
C'hcmkaJ'~ ~pcdficd hourly emission mit' i~ h;I~J on 
il~ loX icily. The Lahoralory make.. l-fln""f'\'alive 
e~limalt'l'I or maximum hourly chemkal u':lgc and 
emil\.,iCln~ fur each new and modified !\(,urcc, Tht"!\C 
e51imalel'l arc cumpatcd wilh Ihe arpli(:ahle AOCR 702 
Iimi'l'Ilo dclennine if addilional pennils are requirL'd, 

r. AQCR 752. Pruvil'lion5 of Ihi .. reguhllinn 
requircd a nnc-lime regi!tll'llion of all !\(lUfCCl'O cmilling 
IOxic: air pollulanl!!. in amounls in ClCCl\.\ or a ~pc ... ifi~d 
.. nnu,,1 emi~,inn limil. Cnmplying wilh Ihi .. rc~ulalinn 
required Ihe Labotalnry 10 cslimale cmi~ .. i()n~ on it 

Iluilding-Ily.huilding hal'ti~ for more Ihln son chcnd· 
cal!lo, To cakulalc Ihc~ emior.sion!l., a cCimpulcri/cd dilla 
llaM ha~ ilc:C!n dcvc:loJ'C'd Ihal iM'lude!!- ~Sc. rrndul"I~. 
and wa!t'C!t for each rr.gulaled chemic-al. In general. air 
emiMions Itrc \'ery Juw bcci1u!\C Ihc LatM'r"I"." is rri
mlrily I re~ar .... h radlily Itnd chemical US.lgl.' ill !lm .. n, 
Thc limil wa!t ellCcedc:d ror nnly one chen'kaf. Jrlhium 
hydride:. in one: huilding. Ihe T A-3 machine ~"p. This 
!Io4lUrC'C was regi!tlcrcd wilh Ihe Siale. In rc""p"n"-4.' In Ihe 
Itnlicip"cd requiremenlrt of lhe Envirunm,'nlal 
ave",i"" A8I'ccmcnl helween DOE and N.:w Muicn. 
Itlis dahl ba!lie! is being UpJillcd, 

\,'111,1.:\ 



lOS AlAMOS NATIONAllABORATO 1V 
ENVIRONMENTAl SURVEILLANCE 1880 

.1. .:nvlrunm~nlal ()vrrsl~ht and MonUorina 
A~Nrmrnl. Th~' Environmenl .. ! Owr!'iighl ami Moni
lUling Agrccmcnl ;IS ~r;,n~'~ hClwccn DOE and New 
Mcxim rl'quir~'li Ih:tl Ihe: Lthuralury/DOE 

• 5uhmil a clllnpn:hen51ve invcnlury or 
radiunudide:s, sulfur dioxide, PM· to, TSP, 
l'arl1on munoxidl'. ul.nne, nilrogen diuxide, 
lead. herylliul11. ;lsh~s"'5. heavy melals. 
nonmelhanc hydruc.';lfhons. and over fIOO 
rcgulaled luxiL' air pollulanl5; 

• prnvide a l'umpn'hensivc malerials balance of 
v.llalilc organil' l'(lmp-'Unds uscd al Ihe 
lal1oralury~ 

• pcrfuml 51lurl'", h:sls fur 51;:ck5 ill accordance 
wilh apJ'lil'ahlc: lawl> and rcgulati"n5~ lind 

• inslall cunlinunus monilorli un emis.!;ion 
!tOurCC!i a5 rl'quired hy applicahle regulations, 

In re!iponliC: In IheM: re1luiremenl5. Ihe La bora I orr is 
J'reparing a maleri;d·halanl'c·h"!ioCd cmi!'05ion invenlory 

ror all regula led air I"llIulanl5. This invenlory will be 
suhmilled In Ihe Siale and will also he us.:d 10 deler· 

mine which slacb rCIluin' lesling and ins:allalion of 
conlinuous emi,-.;illn munilllrs. The laboratory's lox it" 

air p'llIulanl dala hasc. l'"nlaining infunnalion on lhe 
emilisiuns (If llie mllr&:' Ihan SOU Inxic air pollulanls reg

ulaled hy New Mexi,."u. will he updalcd and expanded 

10 inl'lude Ihe olher claslit's o( chemicals covered hy Ihe 

Environmcnlal Over.;ighl and Muniloring Agreemenl. 

II is nnl known when Ihe lerms nf Ihil' agreemenl wilt 
he in place. 

1-:. s.r~ fJrfnkin, W.I~r Ad, Munldp.. .nd 
Indu!llrbll W.ltr SuppJi~, 

•• n.ekRror.ad. The laboralory ,'unduels Iwo 
~J'arale prngram __ In nmnilm Ihe gruundwalcr qualilY 

of Ihe area and 10 :neel regulalnry requiremcnas. The: 
rir~ program includ~s 5ampling nr waler 5upply wells 

:In" ~pcdal moniloring wenli under Ihe laboralory's 

IlIng'l~nn cnvirunmenllli sUf'Vcillanc(: program, These 

s.'mple~ arc collcclcd hi JlSE·H and ;"e analYled by the 
HraUh and Envirunmcntal Chemislry Group (HSE.9). 
The rC5ul15 of Ihi5 prugrnm arc rcponed in Sec, VI. 

The ~cnnd progrilnl includel' 5ampling frum variuus 

poinls in the Ltburalnry and Cuunly dislrihulilln sys· 
Icms 10 ensurc compliance with SDWA. CUlllplialll'c 
samples are analYled fur urg:anic and inorsank l'IIn' 

1I1ilUenls and for radinaclivilY al Ihl' Siale Sril'nlilk 

laboraillry Divil'ion (SLD) in Alhuqu~·fllue. SI.O 
rcpons Ihe analYlical resulls dircdly 1(1 'IlMF.ID. The 
Juhnson Conlwls World Services, I Ill'. (JCJ) 

Environmenlal L,huralory lIl!tO l'ullccls Sol/l1PlC's 
Ihroughoul Ihe lahural()ry and CuunlY dislrillulinn 

syslems and Icsll' Ihem ((If mic.'rohioillgic'al L'llIIlalllina

lion. as require&l under Ihe Safe Drinking Wall'r Acl 
(SOW"), The JCI Envirnnmcnlal Lahuralllry is 
certified hy SLO fnr microbioluginllesling IIf drinking 

waler, 

The EPA has eslahlil'hcd maximum l'onlaminanl 
levc!s ror orsanie and inClrsanic ,:unMilul'uI5 and 

radioaclivilY in &lrin"ing waler, Thc!loC 51dndards havl~ 

been adupled hy Ihe Siale or New Mexku and arc 

indudrd in Ihe New Mexico Regulaliunl' Guwming 

Waler Supplics. NMEID ha5 been aUlhorized hy EPA 

10 adminisler and enrorce reckral drinking waler r~gu· 
lalions and standards in New Mexico. 

During 19'KJ, all waler samples collel'led uRlkr Ihe 

SDWA program al Los Alamus and le51ed h)' SLD in 

Albuquerque and hy Ihe JCI Laboralory were ruund 10 

be in compliance with Ihe maximum conlaminanl IeVell' 

eSlahlished hy regulalion, The rollowing i5 a liummary 

of the results or IC51ing under the SDWA al 1o5 
Alamos. 

Z. (:h~mle.. Con~llIu~RS MonllorinK or Ih~ 
W.ln IJlJlrlhuUoa SyJI~mJ. The laboralory and 

Counly dislrihulion sysllms were sampled al threc 

localions for inorganic and vu;alile organic c(ln~liluenls 

during 1990 10 delc:nnine compliance with SDWA 

p;m.melers. Each localion is represcnlalive or one uf 

Ihe well fields sUPf,lying Ihe distribulion ~yl'Icm: LI~ 

Alamos Airport i, reprncnlaln'c of wllicr '1ualily in Ihe 

Los Alamos well ridd; While Rock Fire SIal inn IIf Ihe 

Pajarico well fic:ld~ and Ban"nca Mesa Schuu' "f Ihc 
Guitje well rfCld, Samples were collecled h)' JlSE·K 

and ckJivcred 10 SLD in Alhuquerque for analysi~. All 
of Ihe!W: resulls Were found 10 be: in compliance wilt. Ihe 

51andard." Inorganic analyses consilii of the fullowing 

paramelers: Arsenic', Barium, Cadmium, Chrnnlium. 

Lead, Mercury, Selmium, Silver, Nilritle (as N). and 
Fluoride. Volalile organic oonsliluenls (VOC) an .... lyM:li 

itre divided infO CWO cla~\C5, VOC Grnup r "unl'i"l!> "r 
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Tahir VBI-." Inorpnh: ('un!ililuenl!i In Iht 
Wilier UllIlfihull"n S, sll'm In I we. (mWI.) 

I.m Aillmn!'! While K'H."k 
Conlaminan. ,\irportl ~'ire StaUonZ 

A~enic IUI:!5 

B:uium dl.l 
Cadmium d)'om 

Chromium O'(Jlq 

L:ad <0.005 
Mercury <0.0005 
Sdl·niur., <0.005 
Silver <0.001 
Nitrate (S) 0.5'7 
Flunride 1.57 

l Rc:prc!'Ioc:nlalive (If L.ns Alamos well field. 

:!Rcprcsc.:nlativc of Paj:,riln well fidd. 

JReprcscnlali\'c ur Guaje well fidd. 

<lI.fJOS 

<0.1 
"i)'()OI 

<0.005 

<0.005 
<0.00lJ5 
<0.005 

<0.001 
0.5) 
O.JS 

Rarra",·. U'A MlIllmum 
School·1 Cunlamlnlln'lIvel 

OJHI O.US 

<0.1 1.0 
<O.lJO) OJ)) 

O.t107 (WS 

0.005 0.05 
~O.OOUS 0.002 
<0.005 0.01 

<0.001 0.05 

0.50 10.0 
0.62 4.0 

Tahle VIII-!. Volallle (lrRanl&: ConJllluenlsln Ihe Water 
1)I~lrihulion System in 1990 (J'WI.) 

l..os AlalllM While RfKk 
Contalnmenl Airport .lre SLallon 

VU(' (;rnup I 

ChJomform NO ~tD 

OittromcK'hlnrnmclhanc O.OOT 1.40 
BromndichhlfC.mclhanc NO O.OOT 
Brumnfnrm 2.HOT 1.10 
Ar(lmalic Purgcahlcs (It) O'{JO N O.OON 
Olhcr Group I Conlaminanls (47) NI:' NO 

vue f;roup U 

1.2-Dihrumuclhanc (EDB) O.Of)N O.DON 
1.2-Dihrumn-3-chlnrnpmpanc (OBCP) O.(Xl N O.OON 

MDL = (Minim:.1 dClc(.'l~hlc: hmil) I.Of) "gil ror VOC Group 1. 
MOL = (J."H Jig/I. fnr VOC Group II. 

NO = N.,I dclct:lcd. 

T = Tr~cc « dcll't'l;on limil). 

N = Nunc dch;Clcd ahcJVC: &klcnion limit 

Vi!f·I.5 

BarrvnC'a Meg 
School 

O.OOT 
1.20 
O.OOT 
O.DOT 
O.OON 

NO 

O.OON 
O.noN 
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awnlalk anJ hah'l!l'nah'J pur~l'ahll-s h) dl''''rndlll' Ihe 
pn's~lwt' uf B\·I\/~lh':. C~lrhtlll T ~lr:lL"hlllfillc, 
l,l-Dkhlllrllerh~' kill', l,2-Dkhlurnelhane, para
Okhh,rntll'n:ll'ne. Trkil 1(lflll'lhane. Trichloroelhylcnl', 
;1I111 Villyl chlnridl' plus 4'1 unregulalrd cllnlaminanls, 
VOC Group II l'unsisls or Elhykne Dillromidr (EDS) 
.. IIJ 1.::!·Dihrumo-3-d,lornprop:uu: (DBCP). A sum
mary ur anal)',k:II rl'su:,s is included in Tablc VIII-4 
alii) "111-5. 

Und,'r Ihe SOW A. Il'sling lor hl:al Irihaloillcthanes 
is rl'lIuirl'lI rllr Ihe Lu~ .P.I:unus water supply unl'C each 
qu:rfll·r. Durir.g 1 'I'll!, a Illlal nr 2U samples was 

l' 111~"ll'd hy HSE-M OIl rh l' Incat!I' :15 within the 
l";I~lralllry and Cuull!y Ji'.fih!' 'I' "yslelUs, and was 
J"liwrl'J III SLD rur ;11\,,1\ ~r' 1\, ,,;1\5 showed amccn
:r.lli'lIIS hl'l,,\,\,' Ihe IlJaXilllUll1 .'<lnl:llllinalli level or 0.10 

;:I<L h'r Illlal IrihalulIll'lhallclIo, ,\ summony or Ihcse 
h 'uUs is illl'luJl'd ill T;'hk V:ll-6, 

.l. Ibdiolllj.ti ...... I MunilurinA of Ihe Waler 
Uiscrihu.loR Syslrms. Thl' W:1I~'r dislrihution syslems 
Wl.'rl.' ~;I/llpkd rur radioal'li\'il~' OIl three Incalions during 
)'1'111, Sampler, were alJal)'/l'd hy SLD and Ihe resulls 

shnwl'd l'onl'~'ntr,,'illlls hcJllw II;,' 1l1:,xilllum conlami· 
11;1111 kvd fllr ~rns!\ alpha and ~r .. ', t-\,!t. ,-\ summary 
III' tlh'l' rl'sulls :trl' li'kd in Tah! VIII-~. Addirional 
"iI : ,:i"1\ l'UIl~'\'Tnin}! Ihe rilJi\lh.~i\':\1 moniloring or 
:ho; ,\: ,uPJ1J~' j, indudl·&j in dion VI. ui this 
rq.,.r! 

4. MkrlJhilllflJ:iL'1I1 Mllnllurin~ (',~ Ihe Water 
IJislrihuliun S~ ",It:ms. Elich month during 19q() 

"ppruxilllately 4S samples Wl'fe clllkl'led Ihruughllul 
Ihe Lahuralory lind Cnun.y distrihulion s),slellls to 
delerJlline the rree chlurine residual availahle fur disin
recliun and the micruhiolugical lIuitlity ur the distrihu
lion systems, These salllpks were cullected hy Jel 
Environmenlal Scl·tjun personnel and analyzl'd in the 
JCI-eerlmed lahoralory ror Ihe presence (lr ,'olifuml 
bacleria, which is an indicator used In dl'lermine ir 
hamlrul hacluia could be present. During 19(m, no 

l'"liroml ha,leri:. were round. Thirty-nint: or the 
mil'rohiCllogil'al sampks (apprnximalely 7"h,) "lIlkeled 
were round 10 have some "uncolirorm haclcria pfl'sl'nl. 
Although Ihe presence nr noncnlirnrm hach'ria j.; nul a 
violalion or SDWA. il dnes indil-ale slagnanl w .. l~r (lr 
hiofilm growlh in Ihe diSirihulinn line5, A summary or 
Ihe analylkal results is ruund in Tallie VIII·lt 

5. Oahu t-:n'YlrtJnmenial Adhllies fur I'rntrdil)n 
or the Water Supply Syslem. 01 her programs l'nn
dueled 10 prole(t the waler supply syslem include Ihe 

rollowing: 

a. Wellhead 'tlJpt!c,jolt Program_ A survey of 

waler :,upply wells was condul·cr.d during 1IJ90 by Ihe 

JCI EnvirCtnmcntal S~clion 10 delecl any pulcnttal 
50urces or c(mluminalion inlo Ihe syslem. Dai:y 
inspeclions of Ihc wclls were also conducted hy .lei 
Ulililies 10 mainlain pumping equipmenl and 10 identiry 
any problem lhal mighl lead 10 a potencial heallh 
hazard, 

TMh:e VIIl-6. Tolal Trihalomrlhllne Concenlrations in the 
Waler Distrihutlon System I" 1990 (mwL) 

Quarten 

Sllntplin~ l .. ocat;IIn "'nl Mt-ond Third "'ourth 

I..ns ,\Iamos Airport 0.003 0.006 0.009 0.003 
Whih: Rod Fire: 51;," ,n <0.004 <0.004 <0,004 <0.004 
NUr1h Cummunily FJrI~ Station O.CJuS 0.003 0.002 0.002 
S·Sik Fire Sial ion <0.004 0.004 0.003 <0.004 
Barr.Ull'a Sch"ul <0.004 0.008 <0.004 <O,(J04 

Till' EPA maximum l'l'IUOIminam leVel j" n. JO mg/L 
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Table VIII·T. RadloactMty In the Waler IJIstrtbution Sys'fm 

Analysis 

I. os Alllmos Airport 
Gross alpha" 

Gras. .. b~lab 

While Rock /-"ire SlsIioll 
Gross alpha 

Gruss hela 

Ba"allca .-'choo! 
Gross alpha 

Gross hcla 

Standard for 
CaUbration 

:Z41Am 

Nalural uranium 
1l7es 

'IOSr,90Y 

:Z41Am 

Natural uranium 
Il7Cs 

'IOSr, qoy 

Z4·Am 

Nalural uranium 
Il7Cs 
'IOSr, Qlly 

Radloacllvlty In Sample 
June 15, 1990 (pCl/l.) 

3.90 
5.30 
3.90 
3.90 

0.40 
0.60 
4.30 
4.20 

0.50 
0.60 
3.30 
3.30 

aThe EPA gross alpha maximum conlaminantlevel is 15 pCi/L. 
. hThe EPA gross hela maximum conlaminanlievel is 50 pCi/L. 

Table V) II·;.. Mitrobiolo~h:al TesUng or lhe Water Distribution System 

No. ofTt'Sls No. ofTt'Sls Positive for Baderia 

!\fonlb Conducted Coliform Noncollform 

January 45 0 I 
F~bruary 43 0 1 
March 4S 0 6 
April 50 0 1 
May 45 0 4 
June 45 0 4 
July 46 0 4 
AugUSI 47 0 8 
Scplember 44 0 3 
Oclobcr 45 0 1 
Novcmher 46 0 2 
December 46 0 5 

Tolal 547 0 41 
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h. Di.fin/t'cliofl P'0l:,um fo, Nt'"" CUfU"uclion. 

Wh,'ne\'cr new COn!ilrul'liull ur repair wurk ii required 
Oil the I.!islrihution or supply syslem, (he pipe must he 
disinfcl:ted before il is put in service. This disinfection 

is an·omplishcl.! by nUtoihillg the pipe anI.! al.!l.!ing a high· 

slrcnglh chlorine Sululion to the piping. The chlori

nated waler is IhL'n fl'nuwed. anI.! a sample is laken 

during Ihe nushing prlll.·l·sS hy the lCI Environmcntal 

Section fur l'ulifoml hal'leria. 

c. C'O.~.f"COflflt·'·li"n Con"ol P,oR,am. The 

L1horatory also maintains a l"ms,'i,cnnneetion control 

program tll l'nsure th:tt :a separation exist5 hetween Ihe 
p(ll:thle watt'r supply and induslrial (If nther nonpotahk 

s),lllcms. During I CW(I. l'al'h uf the back now prevention 

I.!c\'kell used in ~p;lJ;.tiun nf the pntahh: water sy~tem 

was tcstcl.!tu enllure prnper nperatilln. 

6, W •• rr I'rududlun RUlJrds. Munlhly waler 

production record .. :ue pRlvil.!el.! tn the State Engineer's 

Omee under the watcr richts permil hdd hy the DOE 

for Ihe Los Alamus waler systcm, During 19f1O, total 

prudu:lilln from the wdls anI.! gallery for polahle anI.! 

nonp 'Iahlc usc was 6.26 • 10" m·l (S 070 ac.fl). This 
prndul'liun amuunls In l,II.5tjf l,r Ihe lolal l.!iveBion 

righl of "'.H )[ I()I'> m·l (550$ 1 ac.ft) Ihal i5 availahle 10 

Ihe DOE under its permit. Delails of the performance 

uf Ihe wain supply wells (pumpage, water levels, 

drawduwn, and spel"ifk yiell.!) and their opc:ralion lire 

puhlisJ)cd in a series or !.l:parate leports, the m05' recent 

or which is "Waler Supply al l..o~ Alamos During 

1'l90: (Sinker 1~1). Twu new Witter 5upply wells 

"''ere completed in Il,I~l; it ~ummary l.!i5CUMion of Ihe 

drilling is prll\'ided in Sec. IX.H. nf Ihi!t report. 1bcsc 

well~ will he CllnneclecJ til the waler ~uJ'rly syslem and 

tK: in proouelion on('e clluippel.! with pumps. well 

hnUM:S, and transmission lines. 

.... .'tdrrallnscdiddr. "·un,uddr. and Rodenticide 
Ad 

This al'l rcgulalcs Ihe manufacluring of pc5tici&ks, 

""ilh re'luirem.:nts nn rcgi~trltlinn. labcling, packaging, 

record keeping, dislrihuliun, wurker pruteclio,., certifi

calion, uperimenlal usc, and lolerances in foods and 

feeds. XCI ions ofth~ acl thaI arc appticable 10 Ihe 

Lahuraror)' include recommcnl.!ed procedures for slor· 

age and l.!ilip'~J fwd re(luiremcnt5 (or CCrlificalion or 

applicators. The Lahoratnry is ,,'sn fl·gul .. ll·" hy Ihl' 

New Mexico Pesl Contwl Act The appliratinn, stur, 

age, di5Jlllsal, anI.! l'ertifkation of thl'se l"hl'rnkal!l ill 
cnndueled in coml,liance with Iher.c ahn\'c t:1I\'erning 

regulatinns. lCI conducls Ihe applkatiun nr pc.·stil ides 

unl.!er the direction of the Laboralnry's Pc~t Conlrul 
Program Adminislralor. A LatMmtlnry Pesl Cunlrul 

Policy, which il1Cludcs management pr41gram~ f(lf 
vegClalion, insecl, anI.! small animals, was l'stahlishel.! 

in 1984 and is currenlly guing Ihrnugh a fllrmal 

revision hy Ihe Pesl Control OVef5ighl Cummillee 

(PCOC). The PeOC ha! mcmhcB from ENG,"', JCI, 

HSE·S, and HSE·H. Thi!i commilll"C was eslahli .. hl'd til 
review and recommend policy changes in Ihe u\'eritll 

PC!t managcmcnl program Hllhe Laburalury. 

An annual inspection conducted hy the Unilel.! 

Siaies Dcpartmenl of Agricullure founl.! no defidcnl"ies 

in Ihe Laboratory's pcslkil.!e application program and 

certiliel.! applicalion c'Iuipment. 

(;, N.llon.llIlslonc PRlen.llon Ad 

As required fly xc. 11)6 of Ihe National Ui .. lurk 

Pre~~'alion Acl of 1966, which was impleml"nll'd hy 

36 CFR 800, ·Proteelion of Hi!oloric Prupcrlies: 

Lahoralory aclivilics arc evaluated in consullalinn wilh 

the Slale Historic Preservation Officer (SHPO) fur po'" 

sihle crfecls on cuUural or historic re50urces. Ouring 

J990. Lahoratl· ... archaeotogi!tls evaluliled J5S under

lakin", (an un~ :laking is an aclivilY Ihal has the 

polential 10 arrect a culturallhistoric rcsource), 

conduC1rl.! 37 fidd sClveys, recorl.!el.! IH archal'lI1ugil"al 

sites, and suhmitlC'1.! four 5urvey reports fur SItPO 

review. 

As a ruult IIf laborAtory aCliviliu. advefllC impa(."IJ 

10 Iwo archaeological sites were miligalel.! thrnugh site 

cxcavalion. Laboralury of Apthrnpology (lA) 70fJ29, a 

Late Archaic/Ba,ketmaker n (800 B.C. ' A.D. "'00) 
lilhic Katler was e:tcllvaled in advance of sewer plant 

con51ruclion a.uocialed wilh the 5i1nililry Waslewatcr 

Syslem5 Cai1.wlidalion Project Ana1Y5i' nf liver S 4(W' 
recovered artiracls j, ongning and will help answC'r 

qUC5lions concerning hunler.galherer suhsiSienee and 

Ihe adoplion of agriculture on the Pajarito Plaleau, 

Excavalion of LA 4tilH, a Coalilinn P('rillll (A.D. 

l100-13S0) ninc reom puettl., located al Ihe Chemical 

WaslC: Sioragc facilily. was initialed. When l"()mplcle, 
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Clll'llvalion of Ihis puchln will help rcllne Coalilion 

Pl'Iin,", lwamil" l'hlUnnlll~y and cuntlihulc: lu an under
sl:tm.ling uf Anasazi sill." .. h:mdnnmenls, 

An an'hal."nlngil"al Icsl c:u':walinn pennil, as 

lequilcd hy Ihe Arl'hacnlugkal RCSOUIl'CS Plolee".)n 

Al'l of lQ1Q and implcllleilled hy 43 CFR Pari 1, was 
issucd lu Mariah A""sU('lalcs, all'haeological eon"',('IOI 
fUI Ihl' Puhlk Scrvkc COlllpany lIf New Mexico. Four 

silcs will tJc leslcd undcr Ihis rcnnil in :u.lvanee oC 
PNM's prnposcd 345 K,V Ojn Line: EXlension Proje:ct. 

Im'rcl'lill"lO uf :ulif;u,'1 rcpt1silurics holding DOE 

l'olleclionlO were cumplclcd as required by a new fed· 
eral n'gulaliun. 36 CFR Pari 7'l. "Curaliun of Federally 
Owncd and Adminislcred Cnllel'liom~." This aeliYilY 

indudl'd an inVl'nlnry uf all hurial remain!' removed 

frolll DOE lands. whkh will l'llrcdilc full compliance 
wilh Ihe N.lliv.: Allll."ri.::m Graves Prulcclion and 
Rl'p:llri:llinn Al'l passcd in Nnvemh.:r. 1'I'X). 

II. ":ndan~~Rdrl'hr~ .. I~n~d/I'rol~elni Sped~s Ind 

tlf)ndplllin~W~tlllnds I'rnt~elil'" 

I. 'I'hrnt~n~d and t:ndan~u~d Sp"i~s. The 
DOE and Lahoralnry musll'omply wilh Ihe End:mgered 

Species Ad L,f 1'113 as amcnded. During IQ9(J, HSE·8 
reviewed 7U2 aelinlls proposed In he undenilken allhe 
I...;,huralnry fur pUlelllial impitl'l nn erilkal hahila15. Of 

Ihesc. 3q4 were revicwed Ihrnugh Ihe Enyironmenl, 

Safely and Hl."alih queslinnnairc syslc:m. The 
Biological RcsourC'e Evalualions Te:am of ttSE·8 idei':

lified 13 projrcls (Tahlc VIII-II) as needing surveys 10 

delemline Ihe h:thil"l l'umponenls and 10 rule oul Ihe 

presence of c:rilkal hahil:ll~ rnr endangered, 1:IICl1lened 

or sc:nsiliw pl"nl ur animal 5p.:eics cilher Fed,~rillly or 

Siale Iisled. 

The leam idcnlificd prnjeCIl' needing surveys hy 
firsl reviewing a lileralure dala hil~ compiling all 

hahillil requiremenls uf fulcral and Siale endangered, 

Ihrealencd and l'andidale ~c:ies. Afler field surveys 
were t:onduc:h:d, Ihe hahilal c:nmpClnenls or each o( lhe: 

!'urveyed ,iles were Ihen compared 10 Ihe hahilal 

requiremenls of the nrganisn.'\ in quelilion: 
80lh field and Iilerature sludics indkaled no crilical 

habi1ats ror any Federill or Siale endanB'rcd. Ihrea1ened 

or eandidale ~pceies wilhin Ihe 13 proposed construe· 
lion siles. 

T.hl~ VIII·,,_ Surn)'llu nrl~rmlnr 11 .. 1"1»' 
Components ror Thnatened Ind t:ndlnKerrd 

S~eles 

While Rock Tourisl Cenler 
MClcorologkal Tower 
MeleoruJogical Tower 
Fire Tank and Walerlinc Inslallaliun 
Transponahlc fur EES-14 
Proposed Parking Are:a hchind TA·4K 
Inslallalion of CPM fur LAM PF 
Los Alamos Inlcgraled Communicalio" , 

Syslems 
Live firing Range Telephune SY51em5 
Upgrades 
UliJilies Resloralinn Los Alamos Canynn 
Wells, Lines 
Noraon Line: Upgrade 
Sanitary WUlcwaler Consolidalion S)!'lem 
Unes 
Weapons Suhsyslem Laboralory 

2, MonUortnx or 11Ift.teAN And ":ndanK~nd 
SpKles, Hisloric nesl i«alioR5 of Ihe federally lisled 
Peregrine ralcon (FQ/co pe'~g';nw) conlinued In be 
monilored. The hisloric aerie was nnl u~d during 
090 allhough a pilir nf young falcons were: uh5C'IVed 
in Ihe area. 

l. Biolnalell SurnYJ. A" para (If I(lng-Ierm 
biological moniloring 5ludies. evalualion of raplnr pup
ulalions and raplor nesL" was conlinued. Birds or 
l~ncem included Ihe ZORe-lail hawk (Blllto 

Q/bo,,'OlDIW), Cooper's hawk (Accip;Ir, ctJOpt·,iiJ, and 
Norah:=m Goshawk (Accip;Ie, genIi/if). The hJl'alion of 
one c:ansirueli'ln project wali surveyed fm p"lenlial 
n("ling of and foraging hy Ihe Couper's hawk. 

4. t1oodpllln/Wctl.nd Assasm~nL., I..m Alamos 
Nalional lAhotalory musl mmply wjlh ExC'culive Order 
119M, FJuoopli1in Managtmenl and EO 11'I'iJO, 
Prolcelion or Wellands, During 1990, 102 actions rru
poKd 10 be undenaken III Ihe lAboralory were 
reviewed for impacI 10 IloodplaiRl and wclland~, All 
proj~Cl5 rcview~d in 1990 were OUlside nOlMJ· 
plajn/Wellind boundarin. The Floodplain A~ws!'mcn1 
ror one project. Uve firing Range Expansion, was 
publiwd In the Federal RegL"lcr 55:174. Scplemhcr 7, 
1990. 

VIII-IQ 
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5, Weiland Siudies. As pan uf the 
OOE/L.111oralnry RCRA (lCmlil, in (.'oordinalion wilh 
the United SI:ttes fish and Wildlife Sl'rvic:e (USFW). 
all wl'llands gre"h:r Ihim I acre wililin Ihc Laboralory 
btlundaries were mappc:d. The mapping was pan of the 
USFW National Wetland Inventory (NWJ). The NWI 
m;'pping used aeri .. 1 mapping and a hierarc.'hial 
dassifkalion ha~d nn cc.'ohlgiL"al. bydrologklll and suil 
rharac.'lerislirs. 

Although the mapping l'onvenl;tln docs idenlify and 
dassify wetlands, lhe !.'(lnvention docs nol characterize 
or delineate welland~. Tu understand Ihe prp.senl slate 
and t.'omplcxity or Ihe wellands defined Ily Ihe Fish and 
WildlifL' SL'rviL'e, a !.'haraL"leri1.itdon of scle('led WeI
lands was inilialcd as pan or Ihe BiologiC'.1 Resource 
Evaluiltions program. The purpose or Ihe saudy was 
four·fnld: 

• delineate M'ICl'trd weiland btlundark$; 

• L'haraL'terile Ihe USL' of wei lands hy reptiles. 
amphihia"s, small mammals, and hirds; 

• prtwidc haseline dala on which 10 determine 
rUIUre "'hang"; :tnd 

• dclem.inc prescnl and future: impacts and 
threals 10 wellands. 

A weiland L'har:1t.'lerillllion and delinealion was 
done fur each "ile in accurdance wilh the F~dt·ftll 

,"'mnlfll/", Itlt'mib'inJ: "nil Dt!lint,tlling JII,i ... tliction,,1 
WI:II"",/.'f (EPA, lQKqd). Thi~ delinealion require~ Ihal 
three facloB N: prcM"ni fur Che area 10 N: considered a 
weIland: hydrn'ngy, hydric ~il!'o. and hydrophytic 
,,"cgetaCitlR. All lhfee c,ile,ia were p,c~nt within Che 
area.\ !'otudicd in Pajarito and Sandia Canyon5, Ocher 
quantilative Sludicllo included moniloring water qualily, 
welllcvds and aqualic invenehrate!l, 

Wclland.~ cia!l!lified as m:u!lhes in Pajarilo and 
. Sandia Canyons were ~kcled lnr th~ firsl-year 5ludy. 
Results indk""c lbal thc!IC: wctlanlh provide habilals for 
'1 number of !lpc:'ck'l.. Quantitative: infnnnalion wu 
compiled using ric tr;t~ fur rerlile5 and amrhibians 
and live "aPring fur "mall mammal'l.. O!1scrvafional 
and tfac':ing !'ifudic!\ were conducted for bir., large 
m;cmmal!'o and in!IC:cl", Quantitative and oMcrvalional 
d;cla were: ("ompilcd Cur 2 t !lpccic!\ of repliles. amphib
i:tns and MI1all mantmal,. (Tahle VIII-IO), Additionally, 
Clh~rvafions indicate thai deer (Odocni/~;UJ um;onlU). 
elk tCef1lu., cnnntlt"n ... isJ. ra(coon (Pryocyon fOlo,). 

coyules (Canis /aITans) and the hnlx'at (Lynr r11lu~) u"t' 

the wetlands rur roraging and in some cases rn:dding. 
Raptor species. including Ihe American Keslrel (Fulco 
:rpun"~Tiw) and Redlail Hawk (Buteo iumuic:,·n.f;.~) usc 
the areas ror nesCins and foraging, SongbircJs, indud· 
ing the Redwing hlackbird (Age/oius pllllt·nicdu.f). 
were observed ncsling during fhe summer and nud~ 
have been observed roraging in Ihe winter. 

Detailed informal ion is incorporated into II '('porI 
enliCled "Weiland Characlerizalion and Drlincali();a 
Siudies. Pajarilo and Sandia Canyons," in preparalion. 

I. CompnMnsive ":nvlronm~nlal Rl'spon!Sl', 
Composalloa, aad lJabllity Ad 

The Compreh~mdve Environmental Rl"I1Cln~L'. 

Compensation, an(.1 Liabilily Acl (CERCLA) .,r j'lSI) 

and the Supcrrund Amendments and Reauthori/ati.m 
Acl (SARA) of 19R6 mandate cleanup e,f fOlk :md 
ha1.lIrdouJ contaminants at do~d and ottr.andnnt'c,I 
hazardous wale sites. The CERCLAtSARA-rC'lalrd 
aclion5 for J'IOlenlial rcJea\C sile!! al lht' Lah(Jralory ;we 

being addrel\.SCd under the DOE'!' Envirmuncnt .. 1 
Resloration Progmm (Sc'c. IV.K) in C'onjunf..1ion will 
RCRA C'O"",live aclions(SC'c:. VIII.A). 

J. TOlle Subseances COAlrol Ad 

The Toxic Sumtanccs Cunlrol Acl (TSCA) (15 

U.S.C. " s~q.) cslabli,'.hes a lisl uC tu"ic ,,"hcn\i"'31~ f('tf 
which the manufacluring. US4:. slorage, handlinll, and 
di!lposal arc rcltulatcd. This is a('compU,.h.:d lly 
requiring premanuCa~1uring nnfincalion fur ncw 
chemicals, lescing of new or ob.ling chc:ntkab. 
:wsptl'ted of prescnling unreasonahle risb tn hum:IR 
heallh or Ihe environment, and controlling mC'asure!l (or 
chemical~ found 10 pose an unreasonable: ri"k. 

The: Code of Federal Regulations (4(, CfR 161) 

contains reaulations applicable to PCBl\. The: t'tlde 
applies to an persons whn manuf.cture, pruc('D. 
distrihute in commerce. UK, or di'JlOK or PCB~ or 
PCB~unlainin. lIem~, Subllanca lhal a,c: rL',ulal(d 
by ch~ rule include. but arc nol limited 10, diclcc.'tric 
nuids, conlaminaled solvenes, uils, waste oils, heat 
ltan."fer Rum, hydraulic Ruid.\, painls, sludgc!I. 
!.Iunin. dredp: 'POils, soiJ.". and male rials ('nntami· 
natcd as I resull or spU'" Most or lite pttlVi!liuM Clf IIIe 
,eplationa appl, 10 PCBs only if they are rrc5Cnl in 
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Tahir \'111-'" A ...... S ..... I""nR Wetlands In Paj8rItG and !Mad" C.., .. 

Cn~mid.yJtnnLf velos 
€lImt'C('S 1fUI1,;vi,.,,,. 
E""ec~s nh.\(1/eav 

j4:t'iophorus "nduI",., 
Phrym.'''fO d{lliglas;; 

PillJ ",,,,i.f ~ltl11n/~UCIU 

Tht.mnop/fi'l ~/""'1f 

.4.",/')"'","41 IlgtimfM 
P.'f""c/ •. . ;~ t,iJ"UIM 

H."I" u"'",, ",.,r 
B,~f() ""uod/rowc'l 
$clJp/,iopl" mll/rip/i,'lIl",' 

Small Mamllllh 

Reilh,odmr,om., nwgal. 
Pt'OI~·'c.U.\ ItU~1 
Pe,m,: \ ,,'U.f mlJllic .. ICI,w 
p«'rtlm\'!fC'U l~coplU 

Jlic:rOlUf monla,,"", 

"'ic.'rol~ lonRicaudIU 

SO"~t WIR'UIU 

Tum;,I.' !lP". 
S".'rmophil,,, ,'urit'gntllJ 

.:onC'enrralion5 ;Ihuw a !'opt:dlicd level, for example. 

.he regutalion~ rl'gltrding Morag ... and di~l of PCEk 
genemlly Irpl, It' rmh:rial~ whu~ PCB ronl't'nJnlions 
arc SO ppm and alMwe, "I Ihc UhoflltOry. malcriaL" 
conlaining >sno·ppm PCB!> arc tran!'op'''IC'd orr·si'~ IOf 
',calmenl and dispo5<lJ~ and mall:riaL, conlain1n, 5,. 10 

SOO·ppm PCBs arc ift('incrafC'd urr·"ile or dispostd Qf al 

. T A-S4. Area G. This ~a ha, ttcen appnwc4 by IIIe 
EPA for disposal 01 PCB-conr..,inalcclllUll",lal" 

EllorlS c:onrin~d Inward Itt< rcrllKcmcllC ......... 
ficalion. a,,,1 di.~' 01 PCB equipment II lhe 
J..:tboralory. During 1990, .he rolfowins PCB wUIC 

Plaleau Wbiplail 
Many-lined Stink 

Oreal Plainli Skink 

E3stcm FcfK'C Lizard 
Sbon·homcd li1.ard 
Gopber Saake 
WandcriDg Oantr Snake 

TI~C" Salaman&kr 
Chorvsfroa 
Canynn Tredrog 
Woodhouse Toad 
SouIkm Spaddool 

\\'(.,i, ttl tI""'eII Mou.w 
PitwD Mc)UfiC 

~crM"usc 
W' .• ilf'fP"'fed .~ 

"fC'lNlow V""e 
i..4., C·flilnl Vnt., 
Va"OI.H Shtcw 
CIIipmu"s.. 
R4X.'i. Squirrrl 

W3!'t -.enl lIer·tile ror di¥oMJ: 62 395 k~ (I.H : '" n 
ti ~uid PCB uillhal ind"" 50-499 PI"R.oil~ 10 lSI kg 
(2J 701 Ib) ( lnlaminalat dcIm.,. J 33M kg (7 j6() 1ft) 

ronllminale' J wiler; 4S 148 " (99 'lJ t ... ) from .7 
lJan~rtJfI1'IC'B; 11ft": "7901 leg (105 4If)) Ib) ff1lm S5R 
capacicor., 1ft ..... ifio ... .sOl9 ... til 109lh) or P<'B
"",nlaminikd!Klil. 4ehfi.s,. and cq.pmCDI wc:re' d~iII 
of 'II TA·S.. Area 0 or 1M 31 PCB Inn.\fomwfs 
bring ">:rrofilW wi1bin the' b:ll 1W0 ytlB • .u. .'m 
rcdaaifted to hQlt-PCB ldilf1lJ .... end or 19IJO. ~ 
fIMIft: ale ar-:4.1N fo lie ~fint .. tilt' 0151 qWlft~r 
W 1991. lind unthcr Ilia by 'flit C:N 0119411. I!kvt'ft tlf 

VtJT :'i 
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Ihl." 3 i Iransf,'nnns an' hdn~ rl'UufjJll'd wilil silkune 

oil and Ihe rest wilh p~H:hluwclhylcIIL'. Nu audil~ ur 
insl'C"'tions nf Ihe- l':lh .. ,ralnry·!; PCB ,,,:Iividc!; werl: 
,,'unduele-d hy Ihe EPA. NMEID. or DOE In 1'IW. 

III(uma.lliun alJ(lul Ihe L.a1lC".Ilory'J ::tclivitie~ 

in\lulving 3~slos is prcscnll'd in SCT. VIII.D.I.a. 

K. .:mrfltrney PlanninM and ('ommunlly RIKht-to
Kno", Act 

Tillc III Sc\.'. 313 "r SARA ClIIcmpls DOE facililir!l. 
rrom reporlin~ rC'luin:mrnls, However, il is DOE pol. 
;"y Ihal Ihi5 eXl'mptinn nul he e-llerl'iM'd :tmJ I!lal Ihe 
.... horillory rcpm il, rl'kascs un&Jrr It.c rcmaining 
prtlvi5ions I,r St'4:. 31 J. However, all re5Carch 
uJk:ralions :n .he Lthur;t\",)' arc alsn cxempl under 
nchcr prnvisions of Ihe regulalion and nnly pilol planls 
and spt'ciall), che-miL-al Jln~ueli.m facililits at lhe 
IAhoralmy ",u.~1 rernn Ihdr rdca~s. A. ... a resull. Ihe 
PJuh,niun) Pru.·,·s..~ing fit4..'ilil)' is Ihe nnly npcr;uiun al 
.hr L.tK'f3lory thai is m"'l'feu h)' Sec. 313. The onl)' 

r~!!ural('d chfmit-al 111;.1 i~ u~d Oil Ihe Plulonium 
Prnc.'('ssin~ fadlil), In :tlnounl!'> grealer Ihiln Ihe Sct". 
31 J rC(1luling Ihrl~hulds is niui(' 3cid. 

Thl" uhuralllfY ~uhmilled Inc required xC'. 313 
repurl to EPA in July of 1'190. Thi!l. rcpor. nwcrcd the 
rd\,,,ses nr nitric' add during 19M9. Abuul 47 ~ 
pc"'n~ d nUric acid were used fur pflllOltium 
rrnccuins with ~Iea~ Itt tltr air of ~.k" 
.. 54.55 kg (1000 lit.) Th~ IIIft01M1 of 1I.it' Kid 
released 10 I~ IlmUlpfh:rc wu ~1Iku"'ftt ..... r. 

nblained rrom a sludy Iftat me35ur.·d the air l"lIIissinn!t 

fflllll Ihe facililY. The remainlrlg nitric arid was ,·jllln 
l"on!i.unlcd in chemil'al rcaclinns or Wit!! l'Ul11plL-ldy 

nculrali7.Cd in Ihl" wa!i.lcwalcr I real ntl"nl op,·ralinns. 

Only Ihc air relea~s required reporting fur I'IH'I. D;tla 
on rcieues for CY 'H) will he: rcpnrlrd under S",·. J I J 
in July I Q91. 

1_ .:nJlnHrinR Qualll)' Assunlacr 

The Laboratory h:t~ it qUillily u,ur"m'e prngr;ulI 
(Ensinecring, 1933) for enginer.ring. cnnslru,-tinn. 
mudificalion, insl iI II ill ion, and milinlcnan,,·,· of DOE 
facililies. The pur),."sc or the program i!'. tn minimi/c 
the chanrc of ddiciencic!i in rnn.'irrurlinn; In inll'fl1VC 
lhe C'osl dfeelivcnc5s nr facility dc~ign. t"om.tru,-liun, 
and operalion; lind 10 prnln-' Ihe envirnnmenl. A majur 
gnill uf engineering qIJalily auurancc is tn cn:.urc oJ'l"r· 
aliuna' oompliancc wilh all applicable envirnnl1ll'nlal 
regulilliun!i. The qualil), a~'urant"(' prugram i!i iOlrJo-
"ten led frortl inceptinn of deliign through cOJnrlrlinn of 
roI1slruclilln by a projcC'1 team approaC'h. Tht' prnjt'cl 
leam consi!l.l~ of individu:sls fru.n DOF.·" ph~, .. 1D 

divL'iion, DOfJAlhuquc:rquc OpcraliutK OUke and 
DOE/LAAO; Lahn,atory nptfluing grou('(l'\. lbe 
Facilily F.ngiftt'trlng Dtvislon: the d",.n fOAI~'t"f; 
lhe iMp!c:'"", o,p.d1.llInA. .rId ..... ~~ru' .. lion 
cunlllldOf. fM:h prupoIc!d project .. R'vicwN bV 
flClIOancJ rrom HSE·a 10 CIMurc .... nritoamcntal 
"uegrfry "lMinl.fnrd. 
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IX. ENVIRONMENTAL SUPPORT ACTIVITIES 

In addition 10 I!n"lnJnm~nla' SU"~m.nc~ .nd compli.nce .dh'UIt''i, the l..abontory 
c.rried out a number of r~'.ted en¥lronmental .d"" ..... s. Stolcc:ted studl ... ~ .IY brf~.ly 
des.:riht'd in .hl~ ~ee.lon. Many 01 th~H .dl¥ltl~s aIY onRolna and pro¥lde supplem~n'ary 
inform.ci .. n fur !turnillanee .nd compll.nce .cUyllla .t the , .. bor.lory. 

A. Mell'Oro'oR'e.1 MonllortnR (Brenl Rowe.., Jon 
Dewart, (;rt'R Slont', and Wllli.m ()I~en) 

•. Wealher Summary. Predpilatinn "-ilS n(lrmal in 
lus Alamu!'i during IC)t)('. lutalin~ .sS 1.:111 (18.7 in.). 
SnclWrali. howewr. W;I~ !~r; tlclnw normal. at 109 \"m 

(42.9 in.). the lea .. 1 during a year ~in\'e 19"1. Tht Itm· 
perature av\"raged .. Iil!htll hduw normal for Ihi." ycar, 
allhough there wcre ,;evcral ntrcme months. A slrong 
:hundcrslorm on July :!Glh druppcd largc hail on Whitc 
Rock. ~u<;in~ ,·xtenr.ive prorc .Iy damage (59 million). 
Th(' )'t'.1f had the WlIIrme!'i1 June and roIdt~1 DcL"cmtlcr 
nn r('{"Or\!. The annual !'i~mnlalY is .hown In fig. 2M; 
olher dal .. arc Mlown in T""lcs G·60 Ihruugh G·63. 

The year !'itaned wilh a !'inow)' Janu .. u)·, when 44 cm 
(17.5 in.) fell. A !'inow~lurm on the I Rtb .'~·('nunled rur 
)0 em. (12 in.). Another ~Inrm produ('cd ~Irong wind~ 
un the 29th. Wifh a pe:tk gU~1 uf 32 m/!\ (1' mph). The 
weafher became dry during F"tTruary iIIn&! M:lfch. with 
filL dpiraliun at ai-nul ~(Y,i, ", nClmlal during hOlh 
month~ Likewi:\('. Inc.wfall ,..;t) Ii,ht from February 
Ihrough April. lorallinl un.y cI.·I in., ur J5~'r or normal. 
RC't'o,d Wfllrm wt'alhC't un M:m'h :' I"" and 22nd "'mug'u 
high t('n'Ik',"'"r". Itf hSof un twl,h day~. Mure' record 
't"mpcr"lurc~ were' rCl'urtJt-d un April 14 and 1R 02" 
lind 7 J ~ ", fClpc .... t"dy). 

A ~Irung b .... ·rre3,\urc ~)':\tcm rnrmcd over Ih.: 

"uuthlA'c!lt~m United St.ltt:~ during June, \.";,u~ing rC:4.·urd 
hl'lt In Lm AlanKK. 11k mnnth ttn-"mt ,,,.. .,,~tme51 

J"ne on fCc,trd • .:-dging ou' 'k "e,,",.,",. •• 'Met'" 01 
19M. tnnreratufCs fC ... -kd W, 'II fdpcr .".Ii • .,. 
during Ihi RIM.h, .:('ond ~ ro Ibe lIWea t.ee..,.,.., iii 
June or I 'Iftt,. DitUy Icmp:raIUK'5 .~d 9r bttiIIt Ii" 

on five days, induding 9JoF nn the 241h. Ihc highcst 
rel'nrdcd during '990. 

After imnlher r~cnrd high lemperalure u! 9(,oF un 
July J. Ihe monSClOn season gut under way. wilh '''me 
cl'ipccially inlense thunderstorms. A slrung thunder· 
slnrm dropped golr·ball·!'iiled alld some ha~cball·~ji'('d 
hail in While Rock on July 20. Widespl~:ld dam:!!!!' 10 

hC)me~, mulm vehicles. and other prorrny ft' .. ulted in 
SQ million of in~urar"(' cjillms. Some ,~nU·halt-~i/('d 
h~U was II~tI ,cp,'h:d in the Eastern ,\rea of Los 
AJ:\mos. Prn.ipllalicm (induding rainfilll and melted 
hail) ."f'*IN 3.2 em (1.2~ in) u\ler Whil, R,~·k. 

While Rock y, lind the Ea!'it Gate ;'ff("35. Anothrr i~
lated Ihunder!'llorm drorrc:d heavy rain or .:\.1 ml (1.2" 
in.) al TA·59 un Ihe 22nd. Most or Ihe rain (dl during 
une hour. Thundcrslorm activit)' suh5ided during 
Au&u~', wilh rainfall lola ling only ".7 em (I.H7 in.), or 
jU!'i1 u\'er 112 the nom .... amount. ttoweve,." dnwnrour 
of 4.2 can (t.M in.) did ralf .1 EUf (j~II(' durin. a one-· 
hour pc:riud on Ihc: 2ht. Temperatures were quirt CUll' 

during Augu!'.t. Low temperalure record. Were M'I or 
li4:ti on thrC'C' datts including a 4rF r('~ing on Ihe 71h. 

IX I 

Aulumn sl.md orr wcr. wilh heavy rainfall in 
Scp4emhcr or 8.6 an (3.J7 in.), WA- above normal. Ir 
was ,he wellc~l Scprtmhcr .inee 1975. Daily ptC'('i,..i
lalion ,('c:urcJs we,e: sct on 1W0 dales. irwluding :.4 ~.", 
10.94 in.) ~ 1M 161h. The we-alher bc\"ame dry in 
Oct-tlcr with precipllation SfY" beluw oormahl 1.7,;rn 
<".66 in.). A rtC'ord ("ord lemperature of 26'" ""r,,,,ed 
on .flr ni",h. Novembe, w., wC'f willi rrtdpifalifln 

IWk.r the ftOt'IMIJ "' S.) ",m (2,OR in.). A siron, "uma 
d~d __ In rhe ltnw-t M ..... .,.,J beayy rain 

II J.M. AJ.mIPS.' (h~ hcsfllfJin. of tile monill. A ,"o.d 
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fI., 21. Summa,.,. or wealher in Los Alamos (r A·59) .rarina 1990. 

rronl cttUK'd !'Irnng u .. ind" on the fiRl~ " modu'~r 

huifding w:" dam3~d and ~"r:n' pondcroY pinel 
we.e blown down nr;n Andio Canyon. Rainr~n 01 2.6 
c:m (1.04 tn.) un the wmnd ser _ rrcurd (or lhe dJlC'. 

ll·C ,-lo-F) was lbe coklcsi lemperature .rro.ded in 
Lot AllmM Ii,," December 1911 •• enid wellhrf 
caused some wale. pipCl k. "hi. Sncfl' inlchllc 

Slarms nuwd limn, winds on I"e 2nd Ind lO" wil" 
JlClk psi. or 28 mls (63 mrh). Seve r;, I "'" rdic "".151,· P"C' t..-. '" I,m..,.. it, ""Ick.1 

De~:cmllr. on 'i':C ,. .l('~' ,rC'l,'iuu" "Idc" it. 
'I}~ ~ r' J: ."., 'r" u' I ~ '(" 

, 1.$ \I: ".! r It '.' Ii) \ " ...... w''IIe 
an~ Irnh "ntl" ,H\.a gJlVC lI't!\ ,\'~fI1O\ Ihrcc ('unKC'U· 

Ij\'C d ... y\ ur "'=IIM -IHoC (O"f) C'II'I lhe' 22-24Ih. 
ilu:ludin, ·2.1·C (·W·F, nfI the 2lrd and 24t... The 

2. Wind Ruws. Avera,r wind 'JIC'cd and dired'"n 
r.e'lur:nciu II four !litCl .re rlollrd ror daytime. niSJn
Iime,.ncJ Imallime (F; .. ~. 29-31). The rrrqUC'ncin are 
pttscnred as wind rOK'. which Ire:' cifl"ln wilh liao 
ellCCndiJl, (,oti' lhe ecnler rcprcscnlintl lbe dircC1ion 
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fram whkh lhe wind Nnw,. Thl' Irnglh of nch line i~ 
prnpurlillnal In Ihl' frl.'quI.'n(.·y al whkh Ih(' wind blows 
(rum Ihe indkah:d dirL"l·linn. Eal:h dircl'lion l' I of 16 
primar)' l'nmpa~~ puinl~ (fur namplc. N and NNE) and 
i~ ("cnlch."d nn a 22.5- ~l·lur. Eal'h ~pukc con~i~ls or 

IJirferenl ~'idlh~ rl.'pre~n'ing differenl wind speed 

da~!iCs. Thc frc'luc:nl'y nf l'alm wind, (Winds wilh 

sJ'(l.'d k~lo Ihan 1 m"h IU.S m/~}) i~ given in lk circic's 

l'cnler. Oay al,d niith. are defined hy sunri~ and wrlKl 

liml.". 

Thl." wind ru~' r('rrc~nt winds "I rour silc~: T A-SO 
f1216m II 27() 1"1) ahnve ~.l level); Bllnd('lirr (2 146 
m 17 0"'0 fIJ); E.1~1 Gale (:! ,.aU m 17 m9 rln; and 

f 
I 

I 

ANNUAlJOAV 

-- AOACIS 

• ' - - l;48 BOUNOAAY 

SCALE 
o 1 ]'''-~I 

-- -------
o 1:-·) 

SPeEOf-gI'!l 
'.0 -5.5 -".0 - 16.5. 

0.5 - 2.S - 5.0 - 7!! 
SPEED ("' ... \ 

BAHOELIEA 
NATIONAl. 
UCMMHJ 

Arn G (2 nJ9 m I" 6MM fa]). Surral'C 'N in.uq 11·1:! III 
abo\'(' gruund levcf) arc ~huwn for all \i!c:\. ill.\.I '11 III 

lenl winds lire ,hown rnr T.o\·5n. 
SUrra4."e winJs al l..us Alamn~ are """,u:r;elly lijthl. 

wilh an average speed ur 3 mJ~ (1 mph). Wind :.rcl.'d, 

grealer Ihan S m/s (11 mph) O("l'UI wilh fre~ucndes 

ranging rrum HYif. 31 TA·S(J In 2(Y.f ur ~I "I E;I~I Gall'. 

Th(' MJulhtrly and l'nUlhwC'!otl'rly win"~ fI' b\1 Gale' 

lend 10 be stran,cI bt''''ilU!oC Ihc UI!\ AI.lnvn Cany"n. 

Ioc:aled jusl 10 lite: IOUlh. rre5Cnls Itss r,klicm. Many "r 
Ihe SlronS win&b occur durinSlhc spring. p.t"rc lh.ln 
4(Y,f or Iht Wrral"C winds ., all ,ira ...... 's leu 
Ihan 2.5 mil (5.5 mph), The at-- · ... r.d 

(a) 

fI., D. AVCrllC cr."i"" wind fOICSI' Labol'llOry llI1ion1, Surflce windi Irc rcpcacntcd I' TA·SCJ 
(upper Idl) clockwiM to Eal Oarc. Alra G. Ind Bladencr. TA·50 winds I' .fIe 92 m Icvcllrc 1110 sbown. 

'------------------------ IX·' 
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ANNUAl/NIGHT 

- ROADS 

-" - - LAB BOUNDARY 

SCAlf 
o 2'"""" - ------.--
o 21I'I'1II) 

SPE(DI~. 
1.0 -S.5 -tt.0-1'.5-

O.S - 2..5 - 5.0 - 71J! 
SPUD ''''' •• 

(b) 

f'II. 30. An,.. nilllnim. wind 101ft •• LabonlOfJ Jillions. Surf." winds '1'1 R'pracnlC'd ., TA·S9 
(upper Ic(.) clockwise 10 Ea. Gale. Ala G, ... a.Ddelicr. TA·50 wi ..... 92 m Incl .IC .Iso lbown. 

incrn~' to (Wer .. m/~ (9 mpfl) al the 92 m (300 rl, 
level .. 1 T A-SIt Allhi. higher Jco'VcI. winds wilh ~pcech 

Slnler Ihan S mI.(1 J mph)occurnnc.lhird 01 the' linK'. 

and wind spt'elk !eM lhan 2.S mI~ (S.' mpII) on:ur 
alm",1 one-Ihird oIlhe' liRK'. 

Wind di"rittulinn 'Varies wilh ~ile. hei .... 1 .. hove 
ground, lime of day. and ~a~n. prim ... ri., l'Ict'aulC or 
1M re-ginnal Icrrain. On day' wilh wR..hine and riBbC 
I",.-Kale wind.. a deep. lhennally driven uPod. 
wind develops over the wcsccm pare of Pajlrilo Plaleau. 
Nole Ihe- high lrequency of ",u1fac'astcrly r"roup 
!Ionlathcrty wind~ durins 1he ~y al T A-50 (hoIh leyell) 
,nd E..Ht Galt' during the year. The Vpllopc wind II 
evCR mot'c.' frequenl at lilalion. fureher 10 1M wr~: TA-6 
and T A-S9 (1I41C ~"), UI"f. winch .re' tcC'ftc:'nlly 

U .... I: leu .han 2.5 mlJo (5.5 mph). Wind.,etcCOfllC more 
southerly and soulh,soulbwuledy II lower elevalions 

on Ihe Plaleau. "flIco windl Mre .re dnmiruleJ by Rio 
Gnl. Vaney nO'Ws. A lhenna", driven up-vaney 
wind is probaNy responsible- lor moM of lhe wind., 
"flIco up-vallc, winds an etc .eronae, I" .. 1he uPl'op: 
winds_ wish -,ctds up 10 5 mil (II mph' or "caler. 

Surrl« wind. •• re quile dirterent during Ik ni,ln. 
A ""allow. mId·air ..... iftl .. wind oflcn fnnns ,nd 
flows down lhe pllicau on clnr f)jaJtl' whc'n "rgc.K'aJe 
wiAdl.,e li"'l. DniIUI~ wind.. arc gcMraU)' Jeu lhan 
4 mil (9 "'pit) and arc rrM1toI appllenl II T A·50 (W In 

NW) and rn. 10 It Ale. G. "flIco niahllimc TAo-SO 
wlnels al 92 m (300 n) and SUrflCC wind.. al Dlhfr liles 
Ire dram.:Ulnlly dlfferenl rrum Ihe TA·'O ,u,racc 
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ANNUAlJTOTAl 

- ROADS 

-' - - lAB BOUNDARY 

SCALE 
o Z, IV"I -- --------
o 2 I"'" 

SPEED ,,"DII, 
1.0-5.5 -11.0- 16.5 • 

• 0.5 - 2.5 - 5.0 - 7.5. 
SPEED II'W'" 

TA·50 ,92m) 

(e) 

..... 31. Avellge 10Ia1 wind IOKS'I .... boillory SDIOM. Surf:aCC 'lfinds ." "p1'CscMed .1 TA-59 
(upper lef.) clockwise 10 Easl Garc. Arc. G •• nd Sa_her. TA·5(j winds ••• k 92 m level." .Iso shown. 

wind~. r('(kceing the dnmin01nce of Ihe Rio Grande 
Vane, winch. The high frrqtK'1K}' o( up-valle, win~ 
al night i,,, (rom Ihe lhermany driven wind., from cb,
lime ulending inl" Ihe early evening. and pot.,ihly. 10 a 
Inser ueent. chi'nnckd. l:trgtr'M",,1e winds. A 

dl':1ilt3sr wind Mm"lirnC'~ ("'m~ down the Rio Grande 
V"IIe'Y durmg thr ('Vening. ,""u~ing lhe nonh 10 

nonhe-bt wind~. Thi~ wind u~u"lIy conHnues (or 
~vcr,,1 hnuB ... (Ier sunriv fnolice the slighl pc'.k 0( 

nonhu:\1 wind:\ durinsthc day lime). The brs-: scille of 
the thermally drinn up- and down-valle)' winds 
:I4.·Cflunt~ fnr ehe lag With. sunrise and SUnKl. 
respectively. 'n mntra~t. .fIe plaltaU up- IHId 
downslnpc I1nw~ are M11;tIl"r and CQilK'~ dosel, with 
wnri~ and ~un!W.':c. 

The frequelKJ of winds do vary dranulKall, wilh 
KDOft (nnl shown). 1M Rio Grande down.valle, wind 

prednminales I' Alah' and mamins durins winler 
~usc of IfIco Inns niahls and dry Ilrnospbe~. 1M 
Ihcmun, driven. up-valle)' wind is more predominant 

in Dlhcr k'a.~ henusc of l"nFr da,s and (requenl. 
):use'Kale: soulherl)' winds. 

l. Pndp'la.'01I Sununal"Jo Pr~dpil .. ion IlInICd 
trom nelr normal O\'fr 1M WCSCem pans of Los Alamos 
Counl)' IOln'mtllnl"tirs lbove normal in lhe: nnrlheu' 
and ~UI. Filurc 321how1 predpif.licm analyM'S (or I~ 
summer rnonwm lfalOll (Jul,05C'pkmher) Ind lhe 
enlfre ",If. MOIIlh', predpilalion 100ais arc .bo lisleel 
fn TiMe 0-62. 

IX·~ 
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Pn'l'ipiialillll ~~l1l'r;llIy i.. l'l"ll'l'nlral~d "v~r and 
nl'ar Ihl' 1I111ulllain .. in Ihl' CllunlY and dl'l'n'a"l'r. ea~l
~"Ulhl';I!>IW;trd I"":trd Ihl' Rill Grande Valley (Ioward 
I"wa lerr;,in), TYl'k;t1ly. neitrl)' hiM lIf lhe annl:;,1 pre, 

cipil;njon fall.. durin!,! Ihl' I\lClI\~IIUn ~l'a~()n, ur Jul)' 
IhrutJ~h Sepll'mhcr, The l'IImhinalion elf a largl"-M':,h: 
111O;~1 \I, ind flnw frlllll Ihl' Gulf of ~flo:ckll in\(l Ncw 
~fl"xkn, ~Irnn~ ~un~hil1l', ",.arm iernperalUle!\, and de
vall't! h'rrain au." rl'~plln~ihk fOl fre4ul'nl aflemnun and 
l':trl~' ewning ~hnwl'r .. and IhunJer'hllwl'r~, Mon~oun 

rainf;,l1 ran~nl frllm Iwar nnrmal owr ..,.'e"lern all'as 
,Slali.,n!> J -~) III nl';ul~' ~ in, af'4'\'l' normal in Ihe nunh
l';I~1 (Slaliun~ 5 anJ 7), Sl'wral hl,;t\'), Ihundl'r .. lurm!'o in 

July anJ Sl'pll'mhl'r IIIi1Jl' hi~ l',mlrihulillnlO III Ihe: 
rainfall Inial!> al Ihl'''l' ... ill'S, l.ike..,.' i\l' , Ihe!\c Iwo 
~Ialinn .. aton~ wilh Un' Whirl' RcN.."" ami All'a G 

(Slalion .. h ;md "') hall al~,ual prl'l'ipilalion lolal .. 2-~ in. 
ahu\'l' nllrrn;'1. 

n .• :n\·irunmrnlal Sludi~\ IIllht I·urhl .. dr San 
IIdrrnn .. " tW. n, I·urt~mun, M •• I\t.r~, and 
John Surnllll\un-au or Indian ""ainH 

Tn dOI."uml'nl Ihe ~llenli;,1 i",pael~ or ullclli:lnry 

"P'o'ralinn .. tin I;!nlh hdon~ing In S:IO IJdcfon!\(1 Puc hi", 
Ihl' DOE l'nkfl't.I inl,l :, IIu'01or,lndum of undcr\landing 
(~(OlJ, ..,.jlh Ihe PUl'hln ;rnd Ihl' BUll'au nf Indian 
~\rr;,ir .. (OIA) In ,'""Jul'l ~'n\'irunllll'nial .\ampling lin 
PUl,"Iet land, Thl" a~rL'l."ml'nl, I."nlilll."\l -~fc:nHICi,"dum uf 

L'ndl'f\I:,",Jing ,\mnnl! Ihl' Burl';'u IIf Int.lian ,\rrair\. Ihe 

DI'r;lnm~'n! 01 Energy, and tnl." Pud'llo of San IJddun!\(, 
Reg;"din~ Tl'''lin~ fllr Radio:ll'livc ;rnd Chl'mkal 
Cont;tlllin:rlinn of l ..... uh and Salural Rc~ourees 

Belonging III Ihl' Puc:hlet uf S:m IIdduJI!\ou: Set, DE· 
G~fJ:!·H7/\J.J7IMI, ..,.';, .. l'cmdlJI.kd in Junc J9H7, Thc 

;tt!rccmenl l'alh fnr h'llh hyd~"llIgk p.llh",,'ay ~;,mpling 

(indudin~ waler, :'\oui". anJ ~l"dirnenl"J :md fIKtt! .. IUrr 
~lmpling, Thi .. ~l'lion Ileal .. wilh Ihe hydruln~ic path. 
w"y, Thc fIKH.J .. IUU .. amplin~: i~ l'4I\,ercd in Seclinn VJI 
IIf thi\ repllll. Durin~ IIIX7, IIIHK, .. nd JlIKlJ, \l,alcr. 
~Iil, :tnl! 'oCdimC'nI .. ;tnlpk~ ""'~'re: l'lIlkeled in an'(,rd 
""'ilh Ihl' agrn'ml'nl f Purl~mun 11114141'1. ESG 1 11K 'I, EPG 
I'I'Jf' ,. 

In 1'11111, Ihl' ("rm:" :'\oOlmplin~ plan (AppendiJl ,\ III 
Ihe MOU) c:llkd fnr Ihe: ...... hnritlnry III ,,'olle,," and 

:tn:,Ipe \rl'l'ial ..,. ;der .. ample .. hum I..,.'" !\Ialinn~ caM 

:tnlJ '''''''' \Ialillo" ..,..(' .. , of Ihe Rill Grandc CWUI: S~"linn 

3. Pajaritu Well (o4llh pUI1lP~); Sialioll X, Halladay 
Wdl; Ea~l: Sialiun J7 (newl. Don Juan Playhou~1." 

Well; ilnd Sial ion 'I Ea~l\ide Arl('"ian Wdl), Spl'l'ial 

~dimenl l'tampicl't Wl'l:: III he l'ullel'lt'd frll11l f!lur 

I;)l,"aliuns on San IIddllllSIl land!\ in Murlandad Canyon, 
d • ."~ign,lll'd Ah, A7. AH. and AIU on Fig. ,,3, Thl'~l' 

: .. 1mpler- were l'olle-l'IL'''' hy Laholalnry pc.'r~Clnnd on 
Nnvtmhcr 14, l'IIltJ, in Ihe cumpany of per~lIllllcJ frnm 
Ihe San IIdcfun!OCI Puehlu G(lwmur'!o Orrin' and Ihe 
BIA, Bl'l'au~ of al'l'l'lo" difril-ullil'l't, il wa~ nnl pcl .. loihlt

lu ~mplc: the DIm Juan PI;ayhuu .. e Wdl, and in~lead. a 
!\amplc wa\ wlkerl'd rrum Ihe Old Conllllunil)' Well 
(Slal,on I), Thl' plim al~1 ~f'Ccille~ cnlln'linn and 

analysis of nint olher Wider !i"mpk!o and M'wn o:hl'r 
!t('dimenl !'>ltmpks Iha. have lung hl'en !ndudl'd in Ihl' 
rnulinc l'nvimllllll'nial .. arnpling prut:ram .. ~ wel'l a\ 

!'o(l\"'ial \ampling of loluml runc.rf in UI" Alallm~ 

C:tnynr. ;u par1 (If Ihl" L1hnralnry'~ rnulinl" lIlonitoring. 
The addilional waltr and !ol'dimenl ~;tmpling JcN..':tliun~ 

arc idenlilled in T"hle IX· I In pcnnil crm\·rdtrl'r,l'ing 
In nlher M:l'lillns in Ihi!o repurt diM:u\!\in~ I til' lIIuline 
moniluring, In\lead uf !\tum, NnUrr !>amplin~ Ihi!> ),l';tr, 

a ~pccial !\ampling of runurr fl'd hy IIcall'''' dnUl'nl 
from Ihe 1..11\ Alalllll\ Counly Sl'wag.: Irealnlt'nl planl 
wa!» L'undul'led, Re\ull~ and inlcrpre'alifln nf Ihi\ 
~mpling ""c dcM'rillCd in Scl'linn VI,C.6 uf Ihi .. report. 

I. (;roundwalrr. R"di(lchcmieal an ... I)'!\oC~ in I'l9tJ 
uf groundwaler frum Sialinnlo 3 and K indkaled nn !oig

nilll'anl change rrom Ihe analy!>Cs Ihal well' perrnrmed 
un well!o al Iho~ localio!\\ in I'IRQ (Tahlc IX .. ~) fur all 
radinaelh.c ("(ln~liluenl!\ e)(l"l'pl 1.17C\. The I1'C!'o me,,

louremenl!o "ppear ~lJnlcwhal /lighcr fllr all Ihe I'I'X) 
!\ample!o, hUI Ihe unl'cn"inl), in Ihc~ mea\uu'ml'nl!\ b 
quilC high heeau~ IIf analYlka' b:tckgrllund; il '!O 
unlikely Ihal Ihere i!o any !oignifkanl C'e!'>ium prel'tCnl. 
The mta!\ured value .. apJ'C'ar 10 exeeed Ihe DOE dl'livcd 
conecnlra"un guide in Ihree !Umrk!> 1'1)' ,,~ mUl'h it!> 
261'.-t (T .. blc IX-2,. hUI lhe unccrlain1ie!'> in .he 
mu,\urcmenl .. make il impc~~ihk In eonclu~i\'c1)' inrer 
11:1." prc!t('nl'c IIf l'uiUIn ahove Ihe guidc. 

nlc grn\\ a'pha al'livily in waler frlllll Sialinn 1 wa~ 
2~. If)-" ~CilmL A\ &:clailed in I'urlymun 1"MMh.lhe 
gmM ;dphil OI,,'livilY in Ihil't itrCit i~ due In ur,lnium and 
nul r;tdium, The aclivily allr;hulahk III ur.tnium (~~ 

~g/L i!\ c'Iuivalenl In :.N'UI 3" pCilL) rully IU'('IIUI11\ 
fur allttle gru~!o alpha IIclivity, ThU:l, the New Mnil"n 

.1:\·7 
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u' h ,·1. IM.lloal oa S8a IIddoaJO I .. ndl 
. Sl:,hmeal S.mpllaR Ineluded la Roullne Monllorink Proanm 

MID Palpation 

Wah I Sampling Loc.lloas 

Rio Oramk River 
Otowi Fig. 16. No 3 

Spring!> ,n los Ahllnm; Canyon 
RUOiIt Sl'rillg Fig. 16. No. 56 
Indi;1n Spring Fig. 16, No. 12 

Spring in CilnYl111 Nllnh or Los Alam05 Canyon 
Sam'J Spring Fig. 16, No. II 

Sprin!! ir. Sandia Cilnyon 
S;II1Ji;1 Spring Fig. 16, No. 13 

Spring.'i in White Rock unyon 
La Mcsitil Spring Fig. 16, No. 10 
Spring I Fig. 16, No. 32 
Spring 2 Fig. 16, No. 33 

Silnitary Erflucnt Flow in Monandad Canyon 
Mortilnditd at Rio Onlnde Fig. 16, No. 38 

Sedlmenl S.mplinM '..onll"ns 

l.J'~ Alamos Cilnyon 
I...m Alilmns at SR-4 
l.os Alamos at Tolav;' 
.tos Alamns it! LA-2a 

los Alamns at Otowi 
Sanaia Canyun 

Sandia al SR-4 
Sandia at Rio Grande 

Morler-dild Canynn 
Mortilndild at MCO-13 

Mortilndad al SR-4 

Mortandad al Rio Gnlndc 

Fig. 21, No. 35 
Fig. 21. No. 36 
Fig. 21, No. 37 
Fig. 21, No. 38 

Fig. 21, No. 38 
Fig.2I,SANDIA 

Fig. 21, No. 45 
and Fig. 33, A-5 
Fig. 21, No. IS 
and Fig. 33. A-9 
Fig. 21. MORTANDAD 

'Not required by MOU bUI roulinely sampled and reponed. 

IX·'" 

SH this T.ble 
ror Results 

0-15,0-16 

0-24, 0-2S 
0-17,0-18 

0-17.0-18 

0·19,0-20.0·21 

0·17.0·18 
0.19.0-20,0·'21 
G.19, 0·20, G·21 

G-19, 0·20, 0-21 

G·35 
G-35 
0-35 
0·35 

0-34 
0-34 

0·35 

0·34 



Tabl~ IX·1- RadkK'hrmiall Qualil, of Ground.atrr from WrI!s. Purblo d~ Saalldrfonso 

Tolal Gross Gross 
Stalion Nu",~r and 'II 1J7CS Vnnium !JIpu :.",.1"'Pu Alpha 8ft. 
\\' t'llldt'ntiftntlon (10" •• CilmL) (10-' .,Ci/mL) ("WL) (10" ,.CilmL) (l0-9 ,.C;ilmL) (10-9 ,.CilmL) (10-9 .,CilmL) 

mr-
Old Community We-II n.2 (n.2)a 31 (~") 44 (0.4) tl.U53 (o.n N) U.(X)Q (Il.UU9) 23 (5.) II (I.) ~g 

• 1 Pljaril,} Wrll (pump 1) n.l (0.2) 1m (62) 11 (t1.I) (l.UI6 (O.U Ill) 0.012 (O.l)(J7) 4 . (2.) S.N (U.7) 8e 
.1 Pajarik} Wrll (puntp 2) n.) (0.2) 12.~ (66) 7.6(0.1) n.(104 (O.Olt4) n.on .. (O.(Kt4) 9. (3.) S.J (0.7) z s:§ 
K Hallaclly Wrll n.) (0.2) 135 (S9) .. 4 (0.1) 0.tl19 (0.019) U.026 (0.016) 4. (I.) 2.2 (0.4) ~cn 

" Ea5l,idc t\rtc~ian Wrll n." (0.2) lSI (61) 7.2 (U.I) 0.004 (O.OlN) 0.004 (0.01 I) 10. (3.) 2.6 (O.s) ~! x 
~o .;: 

SUtrUII,." :D~ 
Maximum conC'Cnlrltion 0.4 151 .w O.OS) 0.166 2.1 11 ~~ 
Stindardb 20" 120C )2C 1.6~ 1.2C 15b SOb i~ 
Maximumasa m .... 

-0 
peKeR1I. of $t:lndard 2Jl 126 138 3.3 13.8 153 2l I~ 

Limits. or dCkClion 0.7 40 0.1 0.1 3 3 

·Counling uncertainties Ire in pn~nlbesis. 
"Maximum contaminantlcvel-MCL. used for C'OmPirison only (NM EJ8 19M. EPA 1989b). 
cDcrimJ c:oncc:ntrllion guide applicablc to OOE drinking water sysh:ms - used for comPirison only (sec Appendix A). 
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t"IX. J.J. Gruundwaler and scdimenlslalions on Pueblo de San IJddonso land. 

Environmenlal Irrrrovemeni Division (NMEID) 
drinking waler grns~ alpha ~'rcening level of S pCill 
for radium (uSC'd ror cumparilWln only), which excludes 

aClivity rrom radon and uranium, " nol exceeded lIy 
Ihis or ilny or the ~amplcs. This well showed a simihtr. 
relalively high concenlralion or unlnium whm 
previously ~mplc:d (Purlymun 1 98Rh). 11K plulonium 

measuremenlS were :til hclow Ihe limil5 or deleclion 
(Tahle IX-2). (An inilial :·"IPu mea.\!Jremenl in Ihe 
sampre rrom Sial inn ) pump was ahoul Iwice ,he 
deleclion limil and was re·analYled as qualilY cunlrol 
evalualinn of Ihe dala indica led a protJlem :n Ihe 
analysi~ recovery. The !W:cnnd analysi.s, included in 
Tahlc IX-2. was hclClW limil~ of deleclinn; and qualilY 

aS~ur.tncc reSUII1i were wilhin cnnlrollimiL ... ) 
No significanl change was round in IhC' ('hemical 

qua lily Clf Ihe groundwater rrum Sial ions ) and 8 rrol!l 
Ihe: I'IH'I dalit In the I'l9fJ dala (Table IX.J). 11Ic lora' 
dissol\'cd lWllid~ ~andard (SrI) m&'!.) was cl,"ckd~ 

wilh a c"ncenlralinn u( 716 mgIL al S1l11icm l. OIhcr 

chemical conMiluenls in Willer from Sill ion lind from 
Ihe olher Ihree ~Ialion~ were at m hcJow Ihc ~r:tnd:"d~. 

All Ihese con~liluenl~ are nalurally occurring, and Ihe 
leveL, are as ex~cled (or Ihe area. 

Special sampling and analYKs were conducled 
during J989 al Sialion J, known as Ihe Pajarilo Wells 

sile, 10 invC5ligale whal appeared 10 be anomalous 
changes in Ihe chemical qualily or waler lhal were 
nmed belween samples C'OlIeded in J987 and Ihose 

collc:ted in 19M (ESG 1'"89). Thi~ sampling dc:ler
mined lhal Ihe dirrercIKe in qualilY i, nalural and i~ 

allrihulablc 10 the differenl local ion and deplh or Ibe 
IWO Kparllic wells openled alallemate limes II,. a ron· 
lroller, wilh no Indinlion or it ('onlaminalion prohlem 
(EPG J990). Samples C'OlIeded in J990 rrom bolh or 
Ihe well,. (Tahlc IX-2) indicalcd Ihe qualilY or waler 

was wilhin Ihc ranlc of values round prrviou~y ror Ihe 
IWO lW:parale: wdj~. 

2. Sedlmlats. Tbc indu . .\Irial wasle Irealmenl pbnl 

al TA-SO rcleunlrralcd crnuenl inlo Ihe: upper rcac:~s 
of Monandad Canyon. The c:rnuenl, (onlaining lraces 

of JIIdionadideland other chemicah, infillralc~ inlo lhe 

underl,ing alluvium. rorming In tlquir~r or timiled 

IX·III 



Table IX-J. Chemkal QuaillY of(.",und.altr rro. Wells. Pueblo dt' San ItdeCumn (mWU· 

Sum ... .,. 

Stalkin J Sl.l.tlion l Station 9 Maximum 
SIMian I PlUaritu I· ... arilo Stalinu I Eastside ~18Xil1lul1l Conct'oll'1lliun 

Communl11 Weill Weill Haai1lda1 \rlftla" COnteD- asaPen;catalt 
Stand. nib ", ... 111 (eUmp 1) (!!lm,: ;~ Well Wen tnlion of Standard 

Ch •• iea' C DIIJiI;lu.nts 
. Prima..," 

As 0.05 cO.OIO <O.HIO <l1.Utll <!l.UIO ell.UIU <20 mr-
1\.\ 0.05 <O.n.lO cO.ll1O <0.0)0 <0.030 eO.O)O <fill ifi 
Da 1.0 0.160 0.140 0.090 0.061 0.160 16 Ji ... 

Cd 0.01 eO.003 dIJ)O.\ <0.003 <0.00) eO.OO) <30 I~ 
Cr OA~ efl.ClJ6 dtUOb 0.014 <0.010 tl.Ol~ 2M ~"" 

;..( F ".0 2.0 (t.'" L;: 0.6 0.9 2.0 SO ~! - H, O.OD:! eO.(1OO2 <0.0002 <O.UJO:! <0.0002 <0.0002 dUJOO2 <10 till 0 Cz 
NO.,.N 10 0.7 0." 1.6 1.4 1.8 1.6 16 ::z:IlII> < r-
Pb 0.05 cO.O~ <O.UJO <0.030 cO. 000 <0.0.'\0 <60 ~S; 
Sf 0.01 como <0..030 cO.OlO <0.030 <0.030 <100 i~ m .... 

SCftG...,... -0 
I~ CI 2SO Q 1M 68 3 165 165 66 

Co '.0 CO.003 0.011 cO.003 <0.003 <0.003 cl 
Fe 0_' O.OSI 0.110 0.220 0.010 0.220 73 
Mn O.OS 0.010 0.003 0.002 <0.001 0.010 20 

SO" 2~ )0 58 l2 IS 19 58 23 
Zn '.0 0.tJS6 0.068 0.055 0.033 0.068 c2 
lOS': SOO 2.a6 716 4SO 54 186 716 143 



Table IX·) (ConI) 

SUIII!!!!'}' 

Statloa) StadonJ 5 ... 10.' M.lhau_ 
SladoDl ........ 0 P~""'IO Sta.ioe. Eastsidl' MaIlIllUIII Coactltratiaa 

Con" •• nlt, Wtlls Wl'lls ... 1 .... ' Arttslan Coacen- .aremn", 
Standard· Wtlll (,,"pl) (pu"p Z) Wtli Wtn Indon orSrandard 

MlictIIaMoas 

lfi S,O: 22 3S 39 'ZJ 27 39 
Be <0.000$ <0.0005 cO.OOO~ <0.0005 <0.000$ <0.0005 
Ca 19 ~ 43 4 9 56 m& Me 9.8 4.9 2.6 0.5 O.S 9.8 
Ie 3.4 4.0 3.2 0.8 0.8 4.0 ~! x 
"- 2 366 180 l4 106 366 . II -r.., Ni <O.OOS cO.OO5 <0.005 cO.ooS cO.OOS cO-OOS 

~ <S <S cS 9 <S 9 -5 HCO~ 177 481 lSI IS ISO 481 i~ P <0.1 <0.1 cO. 1 cO.1 cO.t cO. 1 
tII-t 

TOillunineu 88 160 120 12 24 160 -0 

CoaIu,tllIC"C (mSlm) 44." 119.0 64.2 2.20 26.8 119.0 I~ 
pH (IIInd1n1 unill) 6.8-8.5 7.6 7.4 7.6 8.1 8.1 9.1 

"Uni&s I~ milli8r11m pcr liter. execp. U IIOltd. 

bPrimaf')' Ind ICCOndaf)' drinkina Wiler • nib ... Ire .ed ror COmpirisoll oal)' (NMElI 1988. EPA 1989). 
Samples "'Cre c:OlltC1ed Augw.t 29. 1989. 

"T ocal dmoh'CCI solicb. 
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~~ler.1 Pl"f'-'hcd un Ihe underlying IUU In Ihe urf1(r· and 

midrl"a<'hc~ nr Ih" canylln wilhin ~huralnry t-,und
:tril:~. A largl" pmllnr'iun uf .he riidiunu,:lidCl in .hC' 
rrnUt'nl when il i~ firr-I rdcju'~'d as surrace now i~ 

ad!ourllcd ur alla,h~d In the ~dimen~ in n .. : s.Ueam 

channd: Ihus. Ih..· prindpal rnC3n~ IIr IransJ1Or1 is in .sur· 
fac-~ runun. Mllnand;u' Canyun hr .. d~ em Ihe Pajarilu 

Plah:;,u ;11 TA·) and has a ~milll drainag~ aru. The 

allu"'ium Ihickens in Ih ... • m • .kI1c and luwer ruches ur 
Ihl." ~'an),.,n. Thl: small Llr.linalte ar"a ;tnd Ihe Ihkk sec· 

linn nf un\atur:Ued alluvium in Ihl' middle reach nr Ihe 
"anyun hilVt' rel .. ined aU Ihe runun since Iw;o whrn 
hydrnlugk ~Iudio i1cgan in Ihe canyun. 

During IQ4,I(), Murl,tnt.L ... .1 C .. nynn K'dimenl~ were 

Cllllc\'lrd and an"I)'/~'d rHr r,ldionuL'ijdcs (rum scven 
~dirm'nl ~Iarilm~, nn<: W,,!ol ur Ihe Llhur .. lury Ind 

Pud'in hnund.'try and !oi" wilhin Ihl' Pud'l" (fig. JJ and 

Tahle IX·~). The 3nalylioll .""ull,.. fur ~mrln (rnm 

I~ .... !o';tliun, "'"r,, ~'ump;I"'" wilh r~'!oull" rrum regional 
!tuil.lnd !oCJimenl ~lmJ1k~ ,·.,IIc:,lcd u\.:r m .. ny years 10 

e~l:lttli~h hal"kJround kwl~ ror nnrthem New Muico 
(Purtymun 1'I1'(7a). 

Plulnnium c;lInl.'enlr:w'i()n~ in all MunarMIad Can),on 

Kdimcnl sample" l:fkcn in IWO al OIIKI u,,1 or lhe 
Llharalur)' t-,undary ""ere wilhin Ihe slali~lical nnge 
"Uri"ul .. h\r In "".,rJdwiJe raJloul in nonhem New 
MCllkn (Ta"le IX·~). The biJ:ilUI "':llun r.,r l.wPu in 
1 'lQ(J Were oh, .. int:'d .. r Slal;«1O'0 A·S (un lahar;ah"Y 

prop:n,. ur~lream rrnm the bI,undary wilh lbe Puehlo). 

A·" (al Ihe bllundar)'). and A· 7 (!'oUghll)' downslream 

rrum the bltUnd;ary). The !hImpie rrnm !"I ... llinn ,\·5 had 
a :· ... ·!.II,Pu ~·onCenlraIHm «(W2~ pCiJg) jU!'o1 ;!I; Ihe- !'olal"' 

Iil-al h;tdl!(fllund limil (0,02) pCi!g rnr ~dimcnl and 

fW25 pCiig for !\nil,. The hilt"",!,,)' ~:tmr,le (A·", and 
Ihe ncxl one CA·7, dn",n\lrc .. m (tUJlfJJ lInd O.fJlJ6 

pCi:g. rC~J'Ccli"'d,.) hitd ahuul half "f the hackpuulKl 
limil and '"wer Ih;ln le\'c,," in IqHq. In 19K9 both A·6 

and A· 7 had 1e\o'..:I .. u"C'C'ding Ihe !\Ialhlinl "iKkgrc,und 
limil. 

The: mc .. !\uremcnl, "fl" cl""i"enl wilh ~", .. Iinn 

of lhe ph,.,i",,1 ar(1l":fran~'c nr Ihe !'olrcam ('hannel OIl Ihe 
lime nf ".,lIcclinn, whic:h g<tvc nu indk .. linn or any 

wal~'r runnfr IIf Iritn'p,n nr M'dimenl~ a\'rl~' Ihe 
L1b1,r .. lor)' huundary. OMc-rval inn~ durin, lhe Ihun
dcNnrm K,,~,n nnlcd Ihal nu runorr in Monandad 

Canynn Clliendcd nur lhe ubl,ral.,ry hnundary. . (No 

runurr hu hecn IIhK""d lu rnc:h Ihe Labarawry 
t-lund.uy in MoUltnlbd Canyun ,in..:c lQ(,O when lhe 

U.S. G",llogk." Syrvcy Inilh'I~'d !\~d:,' ~udir~ ,Il"rl' ,) 

For samrl('s dominalrd tty wllrldwi,k fallnu! al Ihl'U' 
low level!\. m"~iderllhle variahili,)' i!\ Upc'l'll'd I~~'au~ 

of differ"nl pArticle-silL' diSiribulruns in grah ~.mJ'Il'~ 

(Purl)mUn l~). Samplu with a l;t.~c J1'l'rn'nI3~( IIf 
small panid(s typkally exhibil higher mu" 
ronC'rnlflllie,"~ or plul,,"iuOl ~C'auM" nf Ihdr high 

IIc),orplion capacily. 1'11e ~dimt'nl~ in Ihi~ pari .,r 
Munand"d Canynn are mnrc lillt" !o(,il~ tt<-('au\C Ihe're 
has bel'n nu runure 10 Kparalc oul sill ltnd daY'li/l: 

rilrlicks chal typically ~how higher clln('Cnlralillll~ ut 
plulonium. 

Cesi.m t"OIICenlnllon~ from samr"'~ "I S'aliunl 
A-S, A·6, Ind A-1lhowtd minur dirrerencn bum pre· 

vinus rnull'_ In 1990, Ihl." 07Cs '()n~·t'nlralilln~ 1'1 

SIal ions A·6 and A· 7 (0.71 and 0.4 1 pCi.'~. rt:~pc:~" 

liYely) wrrr JeM'"r Ih"n l~ in 19K9 (1.1 and nAS 
pCilg). Th~ vlllUC'~ were wilhin Ihe.- range: nr ItKo 11:tli\· 

linl "a"",round lim ill rot regiPfl"IICliI' and ~dinK'nl' 

(O.oU lu UW pCi/g I'urtymun 19K7 .. ". 

1. Manllo"n" Well. A ncw mnnil",;n. w,,11 
(51 MO·I, w", 1n.,lalled in M"rl""lbd Canynn jU~1 C'MI 

01 sc:dimenl IImplin. "alion A·6 (Fig. 11) nn San 
IJddunso unc.l. T1ti.~ wu "nrnrlelcd hy BIA .nd 
uhPralofY pt"nanncl on Scpcerrh-.:r 5 and ft. 199(), wilh 

pcnni!"'lon rnJlll San IhJdnnw under Ihe genrral rem'~ 
or IhC' MOU. 1be purpnK nf the: munilnr;ng well wal 

10 r.nnfinn Ihe I~n« or ilny prrched \rillr, in Iht' 

""u·,.jum or Mnr1andad Can)'nn. The hole fur lhe We'll 

w;u dfill,d ... ilb hollow ~em auger aAd nmrinuoul oore 

~mpln 'IIo''''e L-ulleclcd rrom lhe: surrace lu lhe 101011 

"!"plh or 31.7 m (104 r!). The Cort'I pennlll~d cklitiJed 

,eolngic Ingginl Ind were: analYied ror radNW:hC'mkal 

con~li'uc:nl~, The gcolo.ic log is lummari/cd in Fig. 
34. The r .. dinc~mical analy!oC~ .re dclaikd in Table~ 

0-64 and 0·65. 
No ('yidence nf perched waler Wa\ r .. und. wnrirm

ing prC'\'iCJU~ inrerenc:u Ihal no waler rnukJ he mllvin,: 

rrom ItIC' ..... bnr.tlnry nnlo S .. n liddon\(' ItcMalh Ihr

JUrlace. Even Ihough the hole rcnc:lraled nil ~Iurarc&t 
I"IK~, il wa' L-c,mpleled b)' ;R.~lIl1illg a pol)vinyl ,:hl.,. 

ride C'iI~in. wilh w:rc:erK'd Kclion~ Icw:aled in 'WI) inler· 

... al~ Ihal would be ge:ulnlinlly likely iol-aliun\ ror 
warer 10 lIavmulalc. Thi\ will pennil pc:rifwtk furure 

mniJlurc mca.",rcmcnli In 4k1C'ct an)' p"',ihlc cbangn 

in lhe .ubwrfKC nc",,,,eIKc of walt'r. 

-IX· JJ 
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LOS AL.AMOS NATIONAL lNiOAATOR'f 
ENVIAOJ •. iAEHTAL $uAVEILLAHCE UIIO 

.~ I 
Geologic Log uf: ~ 

6658 h Land·Surface Datum ~LSD) -----.... ~ r-I--~~U!zI""-

Silty. !IIndl. and grav.'I. pale brown 5VR5I2; numetou. quaIU and 
lanicMe CtyIlal. and cryllal 'r3Jmenl •. tmall ,oct. "~m."'. 0' purric. 
and lalit.; CR • 64-/.; (allu.,;u,." 

------------
Silty day. light brown SVR5I6; CR • 64%; (lOp of tun) --------- -
Tuff. light brown 5VR6I4; ",aru Iftd NI'IicItIe cry"". ~ cry .... 
fragm.ntl .• mlll rock fragment' of gray puma and.,. Qr.y ,.tit. in 
a very fine-gtainlCf w.aIh.,1Cf aM tnaIIta: len •• 0- o;o.,.. .. AII1Id 
quartz and sand".: 27.510 28 ft.: CR .II~: '''.''_.ruff) 

-~----------

II' 

.. 

- --- - - - - - - - - - -r-:;';;"-I 
Tuff. yel10wllh gray 5YA712: .. ",. .. above •• capt • ."..,. u,..Mtt.,ecf; 
CR • 92"'.; (tuff) 

- - - - - ___ - - - - - _1-" ...... _ ........ ---._;.;;...;. ..... 

NOTE: C •• 1Cf wilt! Scheduf. 40 PVC • riD; ICIMn IIoftId o.our. Curling. in canltrUctiOn .,.lUff 
'rom hole r ...... from ............. CA. Car. A.a:wtry ,." HCton. 

PI .. J4. Tesrllold SIMO drilled W'11t and Ia caopuarlon ••• 11 San Ildtronso Pueblo ancIBum. of rncNM 
\ Allain, September S and 6, 1990 (well.,). 

'------ IX·I.a 



T.bIe IX .... ItIIcII~h~mk.1 AaalY'ft ofWimrats front 
~'ortanlbd Canyon 

C.,... 
IH ''''Cs To'" ~Vraalulll L .. Pu U'-*P\, G ...... 

SIa.lon l.enlloa (nCi/U (pgIJ) (111'1) (pC"&) (pCUI> (C'OUAW .. lAIll 

Sffl;,,"~ 

A·~ Llhuralur)' I.M (u.(t-I7f 2.~ (0.2) (una (U.(.t~) (UI!", (1I.IIUK) 1.2 (0.4) "r-A-6 San IJdcfl'n. .... ' !.I (U.J) n.7. «(1.1) 0.tl105 (U.UOU5) lU110) (U.(lO 16) 2.5 (0.5) ~~ 
A·7 . San IldcfulIM' 2.! (u ... , 0."1 (o.ln) O.(XU ~ (U.lJOtN) (U1136 (O.llO21) ).K (0.5) ~,. 

A-IC Sa n Ildcfe """ 1.1 (0.3) 0.21 (O.lN) O.Wll (n.(K1UK) (W041 (0.0010) 1.5 (0.5) Ii 
A·9 San Ilddon.\O n.'I (0.3) 0.19 ((1.07) 25 (0.2) 0.(0)7 (1),0021) V :x)3~ (O.OO:!) 0." (0.4) 5° 

x A·IO San IIdcf,,~., n.b (0.3) O.lJIJ (0.07) 0.000 ((UIOU5) (J.U025 (0.0007) 4A (0.6) ~! 
- A·ll San Ild.:foll\o O_~ (0.3) U.ll (0.09) 1_' (U.1) 0.000 (0.00\) O.UOll (0.0009) 0.7 (0.4) II \.1\ 

·eAr,.,·" til Scdimr.b.(l97 .... '~) 0.44 4.4 6.006 O.on 7.9 -0 

SoiIl(lcn ...... _) 7.~ 1.09 3.4 O.oo.~ 0.\125 6.6 I~ 

-s..pla ia Moltlndad l-'an)lDn we ~ 4:~llcclCd on NO\'Cmbcr 14. 1990. wida ,be cxceplion ar..dOll A· ~ (May.2!. 1990): 
A·9 a. Stale RoId 4 (J .. 1 •• 1H9Il) ..... A·II ., ,be Rio 0 .... (Ck:lObcr 3. 1990). 

tc'u.ali .. ulla'ltIi.-io ele ............. 
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The r:uJillI."hC'mkal .. nalpf\ "r the ,",un showed no 
('\'itkn,·,' nf any ",,"';trOinanllO from Ihe LahoralUfY 
(T"tlle G·"" an" G,,65). Thl." rlulnnium mt' .... "Uf('~nI5 
WC'rI: all al or lx"k,..' \kee,'linn limil,.." Trilium in walt" 

\'apor n(r","h:d frum 'he' ..-nrc"" frum the lurfaL't dtNfn 
10 4."!7 m (14 II) "' .. :. .. aU ill ","wels wilhin Ihe ranle 
;tllfihulahlc In f't .... 'ktt,nund uflC('l('d in nonbt'm Nt'w 
Me •• :o !I,nil, (PurlYlIlun I"K111): Ilclnw 4.27 m (14 rl) 
lhe criliuRi nlt'a.\Urt:mt'nl", 'IAoW(, "II bc:lnw Iht' limil. nr 
"t'h:C1i41n. Gft)~ ... ~an1fn .. an" I·"Cc in all ,'"r('5 WC'ft' a' 
I('\'d, within Ih... range allrihulahtc '0 h1t(kground 
""J1('C'IC'd in nnnhc,n Nt''''.. MCli,·u snits IPurlym1ln 
19M7",. U'dnium wa .. tnt''''Ioule'' a' 1t'" .. .:15 well wilhin 
ItI(' ,,,nlte, fur nlilurally ''''''u'ling uranium (lIJ'C'L'lcd for 
Ihe T"hirc8('t T!I.o'tnhwi. itnd Olnwi fflrmaltoll' 
flC'n('lralrd tty Ifh." hul," (I'k"'ker IQHS. and CrowC' 197M). 

(' •• :n.irnnml'llia. Monllorin ••• the .'.n'o .. Hili 
Slrl' f~\I.n ~'o"r • .se.n MclJ ... Willi ... 
Purt,mun. and M.I Mal'l) 

Tht' Lat-m.htl}· ''f1''ralC's a J"'ttt,am 10 ('v.lualC' lhe' 

r"""ittilily or Cllu.1-.-lin{t ,hermal t'l1C'rt'CY r'''m Ihe hue dry 
rflll'k gCflltk-nnal rut'~oir al 'bt' Fenrnn Hill 
Grolhermal Site (T 1\.57). whkh i!\ 1(1(';II1C'd aholot14S tm 
elM mi, wC'~ "r LM A':emMon.he !'W".IIhC'm edge: or ItIC' 
v .. I1(~ Cllkkr... The ""J city " ... k "nC'rlY rofK1'I" 
invn"'c!\ drillinlf twu w('r ht)fc~. "onnt'din, lhe"" "" .... ll 
hy hydraulic rr1l4.'luring. ~nd "'ringin, gc:othermal 
energy III lhe' ,urr""',, ... )' dr ... ulaling •· ... Itr Ih,uuJh lhe 
~yslcm. EnvinlRmC'nl:t1 ",,,nilmilIB is J'C'rrntn'M:d ad;:e. 
nnl II) Ihe sil(' In a.,'\(',~ .. ny imr;"'I~ 'mm 11tC' geother
m .. l "1'Cfalino ... , 

Tht' ".he mi,'ar qualily nf .. urr ..... 't .. aler and 
tcround'lAo'al('n in Ihe \'idnily .,r TA·S7 .Fi,l . .1S) fiB 
Ivc' munih","d rnr U'C in ~cohydfoln&ic; an.! 

en' . :lmC'nla: sludio. ThC'w wal"r qualily .Iudies 
bc:pn bc'rure ahe '-""!l.llUcli.,n and 'e'loling of Ilk hoi dl)' 
rL .. ~ysccm (Putlym"n IQ74d). 

Walt'r Nmplu rOf Fenlun flill munilurin, hl¥C' 
rnul_ly bc:"n l:ulll.'(lt'd during period .... or bat<: flow 
(low ~frik''' walC'r di ...... mrge) in lair NnvC'mrl"r '"~ carly 
Dc'Tmhcr. A heavy l'onnwrall in early Oc(e.nl'C'r pic:
v~nled :.c: ... ·c!\, 10 !WtmC nr Ihe: !Iourfan' ..... sp,in, IOC'I

linn,. ,\'10" re~1I nnly fuur surrace •• ler ...... Iii 
pnundwftlt'r ,'ali,tn., wC're umplt'd. The ,eIUIL" nrlhe 

16 Icne~11 chemical paramclc:r IInalyK's ilfl' I"rcKIII"d 
in Ta"'l~ (;-66, and Ih~ 't'!lulls or II I fan' "'4.'lal 
an"'yM'~ an" urltnlum le~1' lIIr£' rr('!u:·nl .. d in T .. fllc (i·67. 

SliWlI variaIM)n~ wtrt fnund in Ihr rhtminl 'IU<1'iry or 
sur'~( willrr~ and {(nHindwarc" among Ihe individu:.1 
sCalion.., when Ihr anaIYll,('5 were compaled wilh Ihn\(' 
rrom previous )'u,s; howevt", Iht!loC vilrialion!\ art' 
wllhin Iypkal K'3son .. 1 nUl'lualion!> &lMcrvcd in Ihe pal>l 
(Purlymun 11jJ1Ub). There wrrt' nf' signifJnnl c:hanBc:'!. 
in Iht' ('hemil-.lI qu~f;l)' or su,flM't' walrr and 

gfoundwaler at Iht' individual "alion, 'rum prrvlflt8 
yrars (Purlymun 19K1b). 

D. C'ommuDU, R.I.llon, J'rnanlll 

The Labufal''''', Envi'UftmC'nlaJ s.rC'IY and H«'allh 
Communily Invulv('menl Tum was fflrmt'd Ie. p,ovi-.lC' 
a P'osram nf in'Vol"cmcnl and Informalion ('Ie .... ng.:: 
llmong LaM",,"ry pt'rtunnd. ,cJldcnll in sunouudin. 
commanilin. !.pC'ci.' in'e.n' 1f'lU~, nwdia 't'J'Ontb. 
and rcprcKnlaliv" of dty. Sial", and r,"ral pC'm
menl"', Tbc rnmmillcc's pi is Jo inrom. ilK ruh1k' or 
planned and ongoi"llCtiOM. 10 rona, un and anempllo 
,csolve cnnm"". and 10 Mknlify and .lIc\·i"le puhlN: 
ron«rns and fe,n. 

A' pan of an nnp1inIE K,iC', or inrurmalion 
uchange,. I lown hall mcdi ... was held J"nultry I 9'iIO 
in Espaooloit fOJ I.,ca .oidenls. The infumPlinn pre
Knled WId diJ('U.1o.wd Will c:nlilled .. tla7~rdtJU5 Willie 
Indneralion 'I LANL • The Iwu-iMJu. meet;nl 
indvdcd • lalk ptacnled durin, lhe 6", hour rullnw"d 
by • quclJioa ancl 1n.'IW'" M'Mion •. Allcock" pankipa· 
lian wu subsl.lnlial. indialin. lha, lhe a('livilY WP 

well received. 
In 1990, Ihe l""h.,ralal)' c:' .... bri5hcd. rhrnup. tISE· 

Il and PA.), I Communily Rdalion..' Prngram as II"" 
or il" Envirl1nmenli1ll Relloralion (ER) Program. The 
Communily R"lalinnlll Pr.."..m wa. ... _ n:quirt'nKnl oJ 
lhe Hatarduus and Sedid WucC' Amcndmc:nl~ ,HSWA) 
Mudule' of Ihe RcaOll,,"C: Conscrv~lion and RC'"wC'ry 
Ad (RCIlA) 0pe'11in) ~rmll .flich Wenl into dlcr~ 
an Ma, 23. 199(,. Thill I"manm Is dircctl, runded by 
lhe Dep!lnmcnt of EacrsJ (DOE; Ih,.,up ii' 
Erwiranrnc.u.. M.ftlFlftCnI (EM) orrK'C r.,r 
Environ ...... RnlannkHI IJId W .. c: Ma,.a~n1C'n'. 

IX· If. 
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JS·4,5 

JF. , 
-e 

JS-2.3 

?~ 

V.lln 
elld ... 

Z VIIJaigIt 01 Pueblo 
'.j FenlOn ..... TA·57 
• Sulfllce.W ... SIItion .w .. 

-- Spring 

Scale 
o • 2 3 .. S • im 
~ ~ ~ i 

•• 3' .. St.mr1inac ~lalioM for Mirra« waler and gnvndwalcr ncar the Fenlon HiU Sile .,. A-57). 

The ER CnmmlP'lily Rel:tliomo Project Lr.ackr KI up 
a .~riu or inkrvicw~ wilh rub1ic onidal., communil, 
Ie'nk-B, en"ironmcnlal inlernl gtoup!\. new", orpnil ... • 
linn', and Laborillnry pc",,,nnc:l from lhe communilin 
of I..m AlamM, While Rock. Sartll Fe, Tam, ~a. 
Pnjoaquc.-. and Jtrnc.-l Srrin". TM f'U1"J'O't 01 fhcK 
inlc",itW~ Wl\ 10 idtnlif,. the .s.. .. ,. 01 concem and lbe 

inflJnnalinn need, or .he difrerenl individuals rcprc-

From IheK nnnmanil, JnIct'Yicws, a Communit,. 
Relalions Plan Wat developed II • lC'c1ion 01 lhe ER 
Progtam'. Inslallliioa Work Plan. The plan identified 
specifIC Communi., RelllioM mplirerncllll in lhe pcr
mil and Ule Laflontmy activilics 10 meel IIIne require. 
mcmJ and aho identified addhioul communit, Ria· 
lions lCIivilic,l Ihli could be C'OaIJlK'lcd bunt on public 
need and available lime IH'MI rnourCC!L 

I ftCnfinlC Iheir section of the:: ncipbor"'8 commllftil;u. 

~- rX·17 
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In Mn uf I wn. Ih,' ER Pruit, .. m lInc it ptrKntl
linr In Ih~ Llh.,rOllmy', ('lImnlunily Cnundl in Sanla 
Fe'. llll' (""uIM"il. ,·nmru"ot"&.! or l'Hmmunily Ica&Jco,.. rrnrn 

nunh,'rn S(w M\'liru whn "I1!t,'g'" in " ""Bular "ilklgur 
,,-jlh Llh"';tlnry uHkiill~ (1n j\,u(':\ .1' l'omm"n ,'Ul'K"C'm, 

;"knJ que»linn!!. :tniJ flrn'lliJI:.! \'un!!.lru,,'li'i': ~'riliq\. -.. uf 

Ihe' prC'",nl ... li,," !W' lhitl Iht' ER Prn~r;lIn c.'nul" imp,.,~c 
il\ fUlure flfe""nl;!lin,,'!, In j· .. mmuniIY gruup!'_ 

In july ur "#~l, 1I'It" 1"""'''''I(1ry tllt"'':.! II tlrid";", 
:tnd Illur :,r c:nlojrLIIUlknla' ",,'rio ilic, 'ur Siale 1C'f,i:\i" 

"1,_" The:' ER prt,.rram wa'\ , ... "U\':\I ... " In delivcr a ,IFC
~nraliun In Ihe tt;.,;trd,tU\ M;u('rj;d, and Tran..'p'lIa· 
li.1n ('l1mmillC'C' in Au~u.· in S .. nla fC'. 

In (klnlJC'J o( IVCJC" Ihe l.1 .... Jflnnry rani"'jpalt''' in 
Ilk DOE') Fin-V ,'ar PI .. n 'ur Envirnnmrnla) Rulnn· 
li4ln an" Wa'\lC' M:fnolt:l"",\'nl Silc.-,Sfl'l"l'ifu: PI",n 1IK'e'linJC 
in Ltl' 1\latn4~ :.1 fuller l"''''ttc, la .... ,ralu.y ufrac:ial~ 
fI..,vid ... " .1 .3H·minu'C' rr,,·~'nl:tri .. n ~ur.lm:tri/inJC en~i· 
r"nmtn ...... wli~jh.· .. f'l"rfn fn)('lI in Hw.::d Y(,lIr • .,..., :tn" 
r':tnnC',", ,u"i\lilk~ 'ur Fi'K';,1 Y Cdr IWI ..... t..,alnry and 
OOE .,ffki:lI:\ , ... :\pun~ .... d In '111""'linn .... ~ li~'('rK" I 

\""n1l11<'n" ffnm UtC' ftUNk in ",n('oda""C'. 
CulluDI rC''WlVr .. ''(' ""rr of USE·K ... nn"u,,·(c:" IIluu, of 

.......... lr"'lIry ruin, 'n, rilnkipanl~ in .. n:tlinnwi.k DOE 

Culilirill Re~nur .... C' M .. n"'I"mcnl Work'''''fI he.'ld in 
S.lnl .. Fl;". A rC'rrC'~n'olli\'c "um lhe Advi'\f'ry euundl 
un Uhr",": P'C'''''''o1li.,n. W ...... inglnn. D.C .• visilC'd 
1 ... \Sl', r ... m",ining Molnh;,lIifn Pruj",cl :\II\h.'lure' a\ p;.r. 

"' " 'Iu~y c:&plu'in~ hi''',rK- PK\C""alinn "'uncern\ al 
"4."li\-C' Dlmla,), .. nd 'C''''lIr.:h ''''·ililk-.... Tnur' were al..., 
,;uRdu.:'.:d ftlr UniVC'r,ily tlf NC'w M .... k.·"·l ... ,, Alam"" 
:Ind Culur .. d" SI"IC' Uni\'l.:r..iIY d ... !\.'\C~ .. "" f", lhe.' San 
JUftn ("nunl)' Ar .. 'huu'lIjCi,·,,1 Sud ... ly. 

A''''haC'nll'rY "'In pr"",,"nled a raper .'" lhe LASL 
"'lIro1liun prupam 3nd a"C'"dC'd a ,.JUnd·lah .... di'ICU",ion 
rllr OOE·"ffilialcd :e, ... h.lt'u·ugi", .. , lhe S. ..... iC'ly rnr 
,\mcrkan A,c:hacu,.,gy "le'el;nlC' in 1;.. Vt'~a,. A 
luC' .. 1 .... durc un P"jari'n Plalnu ar"h.1cuj..,.:, w.u a'!Wt 
givC'n 'It rhe S"nra Fc A,C'la;ttolngkal S.lCiC'ly. 

11K ER PruIt",m "pcnC'I, il~ Community Anclfn8 
Ruum in J:licococmltc, I W; :tl 2 JUt TrinilY Orh-c: ill 

. down,,,wn l.Art Alame", The Rca"ifI. ReJfMl'l, a mul.i. 
putp"'C '"ciliry thill ..... .:tn x~c IN" unly .. , lin infu",,.. 
dun rep"ilf'ry. tlul ..... !WJ n II mcclin, plillC'll: tn, MIll" 

hrirfinJ', flK't'linJ.', and wurbhufI', j, inlrnlkd In hr 
Ihc p.il" .. ry !tuurl'C IIf inform ... in" rnr ." .... pul1Ji,' un 
envirnnmC'nl .. ) iU'Jjvilk'lIo ill IhC' lahuralnl). Ph,n" 
rep""'. <lnd ~ll·umcnls trquirt''' hy Ihr HSW,\ Mudulc 
a,,, nail,1lhk rllr puhlk rC'\Firw, and nlher liSE ......... u
Ilk'nh <tniJ DOE pl;an, '1niJ rC'rurl' u\lll'ialC'.! wilh "nvi· 
mnm('nlala"li\lilio ii'" anilllhl('. 

t:. N ..... n.1 AtmO\phtrte rkVtJ!l ....... Pru"fllm 
Ntrwork SlaUo .. f( 'nl~ .:lNrh.rt .ad U •• 1d 
J.rdIM' 

ffSE·H c'f'C'rar ... , II wei ,fl-,..o~ili"n ~Ialinn lIul i, rim 
of the Nalional Atmn'pheric Dcp."ilinn PrulU'a", DC'I· 
wnr.. 1bt:- """'inn i, JonlC'd III 1M Ban~diC'r N,lIrjnna' 
Mcmumenl, The ItN(J "nnual In" quant'rl, dcpl"'ilifl" 
,al~ arr ,.ruenh·&.! in Tahle IX·5. 

lkrn,iliun ',lIfn fnr Ih«= varic"" inni .. · !IofJCdu V"'I)' 

wickly and IIrr Mlmc'whal d"f'Cntknr un pJt'dpila:iun. 
The highnl dcpnsidnn ra'~1 u~uatly winddC' wilh high 
pr('cipirlli.,n. Thl' Jpw"~1 rain ncmna'ly ')('(1Ir in IfIco 

winter. p1nhahly relkelin, Ihe cke,uv in wind· ..... l'Wn 
dust. The WM in the rainwalt, ar(' fmm hn'h DC'""hy 
and ".,Ianl an.htopr'ICnk and nalural !l4tUf4.·U. IIi". 
nilPl1' a~ ~ulf.lr dC'ro~ilinn may IN' citu\Cd hy anlh..., .. 
P'ltcnic s .. uren. ,ud. IIll n,tIC,,, Ychic'k,. enprer 
,mcll""'. arMI rower pl",nl"'. 

The nalural fill 01 ,ain(all, wilhnul anlbwr,ngt'ni," 
I:u"lrihution.~. i~ un'",JWn. BcUUK or lhe (unlrihuliun 
(mm cnll'~inr" ,dbli".. Mlil pal1id,,~ in 'hc lICtUlhwC'~, 
nlllu'll I'll ma, he h;pcr Ihan S.6, lhe pit 01 rainwalcr 
in equilibfiur:1 wilb Ilmn,pftcriC' ca,bon dioxide', Sftonc 
lIudio i~,!i ... ttc Ih,,' Ihere lllay he an i""eN' ,«, •• inn· 
~"'iJ' P:-. ...... nr, elevalion and ptl «,.fed 1 .... 1 Jow"", rhe I'll 
or ·.amp'C', mu,,,,,d in llie rtckf, Fmlhc late,' qUlricr. 
all {irkJ mt'a,uicmrnl, were hclow 5.6, " .. ~_,i1'ly tndi· 
calinll"nnlrfhulin", rr(1flJ acidic:' ~C'ics Oilier 'han n,· 
hun dioxide. 

The NADP cClmJuclcd an ad ar.he .Mtlit-r ,ile 
Ih" )c"J.clIaminin, the pb).&-al dlaJaclcrblio .tlabc 
~'tc IIIId il~ np::ralion. Ex«,. ror • few mM c:qul,. 
me ... naw~. rhe .,alio" of sflr llillion WMin C'PIIIpIi. 
MCC' willt HAO' pWrlinn. 
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Tahir IX·5. Annullind QUlr1rrl, W" IltposllJuD Slalh.h,'! tor 1990 

Y! ..... r 
J'lnt Second 

Field I'll (siandard unil~) 
Mun ".9 4.9 
Min'mum ..... 4." 
Muimum 6.0 .5.6 

Prccipilalinn (in.) 2.2 1.8 

Dc-~Uion (m,,,"n1('quiv:.l('nl~ (K'r ~uifle meier) 

ea 1"25 1 21JH 
Mt' I 'Itt 1M 
K 4) SU 
N:. 3tt} 202 
NU. x,7 Xl" 
NOl ",,2 WM 

CI :!lS 2 .. 1 
SOl 1520 1)7" 

POI ".4 ~I 

It 711' itSO 

.'. Prtl,.ralion 01_ I' .. rt"rm.n.: .. A.,"'""ftltlnl r .... 
........ lJoralnry·' IA.I.e, .. 1 Wa'itl SIItI,Mac 
t:_l., Tom Ruhl. SltI". "'"Un. Alan SIH,U. 
8nnl Bo ........ :, ....... Sprln.r rf.fA~IlI. 
John.., lIarprr IIIS.: .. 1). tAl lJerr Ills ...... 71. Btli 
Kopp (HSf. .. 71J 

DOE Ordel 'H;!tJ.:!A bc('afTk" ""eclive in Seplembel 
I"MH. Sec,'1iun III n' Ihi~ ",del e~lahli~hed p'lil"ie~. 

t'uidclill('!t, minimum le1Iujlemcnl,. and pt'".,"""11« 
",ile:M , .. , ( .. ",.Ievel l;adiuaclivC' w"~le fLLW) and 
miled wa\(c (LL \\' Ihal III", I C:'''I1lllift~ nnnradilla('l;ve 

hot/aldnu, wa\le: "'umptnenb) ma"agcmcnl "I DOE 
'KiliIK!'. The ",dcl arJ"'lin un')' la llW di~pr.'tCd 
:dlcl Ihe ."del l'Il-c:amt' d'c,·liv('. The.- "'de'l lequire" 
Iha' it rc;fll.,,""Ik·c ~"C"menr (PAl n' Itte LL W "ile' he' 
mad, III. dc:nlllft,U,de c,'nmpliilnL'c "'ilh "pc"i'k pc,r.". 
mil".:C: IIlljecli\iC\ ~lillC'''' in Ihe ",der. 

A dr.d' rc"mmafk'~ ,""'''mcnl dc..:umenl i" in 
,.,'C'p:tlilUnn. '1 rcp'"'' rhe le"Urb 01 pt'e.jmin .. ,yc.al",.· 
I,,'iftfl~ In Ift"C'" IfIr prujec:led pcrfUtm"RCc nr a..". 
AI .. mc~ SalNma' ' ......... , ... Inry·" TA·S4, ArC'~ G. Alt'lI G 
di,pt'\C~ unly I.I.W: mi:u'd .., .. "Ie h "t .. red .. I lbe ~i.c 

fol 'UIUlc di'J'f"ic;un. Sut'h di'pr\j,jon. In h~" ~tel' 

Third .·ourlh 1'ola' 

".9 S.2 4.9 
".6 ".8 4." 
.5.6 .5.6 6.n 

4.8 1.3 12.8 

I 1% ").I MOSS 
1M 67 Ml 

.aM 25 167 
2ew 12) 1597 

1"24 .. SI 4070 
24)9 (,.17 4946 

J94 I III 969 

2462 1209 '570 
112 2.5 233 

1430 890 3690 

mined in .he 'UIUfC', rna, br .mo"de- Irt'alme.-nl of .he' 
1I .. ,aldnn WMle cumru".:nl ami di'P'-'o:l1 of Illc 
lesullin, male,ial u LL W on·sile. or s.hirrn«:nl of Ihc 
miud wa"c orr·silc rOl IIC'allnenl aAd sulJ!w:quenl 
di'P'-'o:l1. Thc PA e,,· .. Jualn onl), Iftc I...altnraICtry·" LLW 
~rC'am; it dc'IC'rool roMide:I miud wUle nr ""muranic' 
wa"ln, whid. ale not c:ovC'I ... d un", Chal"'e'l III .. , ,fir 
."dcl. 

An upnsulc !W:("ulio B II C'ollC"ptual ""Ilk' Ihal 

dc~IiI~s rallems "r human ..:,...,iI)'. CVrllllo. and P''''' 
cn'ltllhal luul. in IltdialJon clpMUle In pc • .."k. Twu 

c1a~'IC's 0' k'enaliM arc c"mi.,ed in Iftc PA= inlNde'I 
~e'nalj,,!\ ami uncli~ulbed sitc k'C'nafic'a. ,,.trv"" i\ 
u"umcd lu nCC:UI alkl I.",,, 0' in.\lilUlinMl cl ... lml· al 

11M: W.~lc ,ire aflel perindA ulsevelll hundled.." .. 1 ,eal'!l. 
AI 'hill linK', Of,.: nr .. lew indivicfual~ Jlle a~"umcd In 
di\llIrb rile' wa,fC' ,ile, unawan: nr 1M pre~n« nf 
radioac:live wa"lc. Undi,tulbrd k'C'nali,~ a,,"ume thai 
fUlurc inh"hil.anl\ of It " iII,n JI~ npn •• C'd In Iilldinaclivc 
'ItfJlpuncnllt nllhe wa.\le , ..... have been IcJt'Jlvd f,um 

lbe W."e 'ti'e Ihrnugh normal cnviwAmC'nlal pl'J('e~v". 
ThC'~ include: p~~i"k Imraocr, rlt gr.,undwalt'l r'um 
kadlinJ itnd It. w"a,'C' wlilel frum el • .,jun "flC'I IURa: 

~Ii ... b .. r time. 
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A vi1ri~'ly of inlnuJrr ~'rn:"in~ havc bcen denncd. 

'n;u)\,cf1l"nl inlru~i"n i~ a hypo.he.ica' nCIII' .h:.1 may 
nel' ",,'.;ur 011 all. "i~ nul JKl:'-,itJl .. 10 idcnlify. I~I alone: 

t'unllidrr in Ihe PA, all nf Ihe pu~\ible inlru.~ion Kenar

i,,~. Thrt'(' hypolhelk;tI :\(,'ena.iIJ5 were dlosen (or 
analy~ill: 

• 

• 

• 

fnlrulok'r,,,'un.'lru,,'lil1n. A con'-"I'xlion CRW 

dig.' a ril rnr a fl"M:menl and ('on~.lX15 a boUle 
al Ihe W:t~I," !lilc. 

Inlrulkr-agrh."Ullurl'. The 5ire i5 uu-aJ fly a far
mcr/ttardcncr (ur'~ rrt.JuL,.inn.,1 rllud~ufrs. 

Inlrulkr·drillintt. In Ihis 5«nilrm, dlilling ror 

wall'r, nalural rl'!I41url"e!\, or rcrhap5 'or sile 
('harac.'ll'ri,,,.iun ,""UM: a limilcd amuunl of 

\lc:cl"=r (!Iohafl dj\J1'tM:d) wa,tu I" ht broughl 10 

Ihe 5urf.1l"t'. The maj.,r c"p"Hre p.1lhways arc 

dir,""'1 nr,,!\url' and inh;"alion. 

~ limilll fnr inlrudC'B ;IIe C'~aflIi5"'C'd in DOE 
Order SM2(l.2A. Ch. III. The annual df.:ctive dmC' 
equi\'OI: '11 In itladvcncnl infruders (afl4:1 ir.c luu of 

in!\rilu:il1nal ,,'nnllnl) ~hall "nl uC't'ed IfJfJ ml~m (UI 

c""linunu!\ up?llurc .1r ~ mrem f"r ~. I'i:1':'r. aaale 
u(JOl'ure. 

Unde. cun.:nl wa'I('-~IIu", mnC'C'uu:t:inn\, none of 

Iht inlnMkr M"enariu\ prudUl"e5 doM-\ 'l~;:,r t:xCC'ed Ihe 

arrliC';lfllc dn~ crilcria. In Ihe inln~\('r,",·"n.'If1K1inn 

M"enario. 2,JqPu. 2 .. IAm. and llJlPu ;u:~'lmnl (nr .... 'iE. 

2St:i. and I S"N. rnpcl"livcl),. ul Ihe dcr.w: (II ":I inlru\lc:r. 
In Ihe inlrudcr·agricuhure ~rnarin, 1J4lru, I,'IAm. and 

~JICPu II..-,·.,unl rnr.II':;, JU'k. "nd 14r.i. respc'c1ivc:I)" "r 

Ihe dme." In an inlruder. In Ihe analYK' In dille. the OAI)' 

r.tJioa('live malerial~ (r('Oll('d :.s !\h .. fl·d~pm.:d radioac

live W"sles arc "'SrI-IV and 1·l7ell. In Ihls !K"C'nariu, 

ClHr,f nf the d,,!Ie' is fn,m 1J7Cs hy ul('mal nJ'l"uK. 

Although dtlK .~'\C~'menl fur undi~~ ... ""'d Iii: 

~enari"s hu IMI '-'en 4:nmplcled. Ihe dl'rth 10 ground· 
w"lC'r and Ilk df)'nc:\., nr Ihe ..-limalc arc Hkrly 10 reduce 

dclK~ rrom Ihe~ ~'('narins 10 in!\ignirlc:anl )tveb. The 
mignlinn of r .... ionu:I;.II:~ h, !\UMurfa('c aquenu" 

"""sp,,. is ... IWII)'5 vi" Ned a, nne nf the oilical ('om· 

puten's in ... "w~'inJ any waslc sifr. Area ('r Ita" Ihc: 
:tdv:tnlftllc ttl a lar8e un~luraled Ie,"" (av,,_gc'dbllllC'e 

10 Ihe 501Iur;tl('d lnne or 26(1 m) and low "",1(:1 CfJRrml. 

in Ihe inlel'Vening male rial. 1lte~ aclvanlaJr 10 resull in 
dd"yin~ rMlinnurlidr mift'alinn. '\I~. lhe- minerals 

rnund in Ihe lurf sU"h aJ clayJ in "ral'lur"~ haVl' a high 
affinily rnr many ,adlonudidcs Ml ,('l",dalinn Iftay fur· 
I~r Ilow radiunuclidc Inn'f'Orl. Thc~ poinls ~iII hc.

diS&:u5.wd in mure delail in IhC' rinal JX'rf, l nnant·c 

uscs.smenl. 
Wasle man:1scmenl ~ralC:8icl Invnlvc: m""imi,,;ng 

dlslllK't5 from Ihe saurce 10 the saluraled lnne while 

mlnimi7.in& Ihe polenliA' for nrmurl' "y llurfal'(' ern
lion of the rYWSII' 10Jl' ~nd lalcaal cn~ion of Ihe:' ,'anynn 

walls. Tht large 1'n.",IUU,IC'd zcmc In umjunl'lk,n wtlh it 

rtlardalinFl me,'h .. nism will .. lInw Ihi., ~Iralt'~y III bc 
crfC'C'li\'cly implcml'nled. 

(;. Pndltd 1..nnl Monlln".,. IIndn K('RNIISW,\ 
Punllt ,A. K. Sinur, W. n. ~rt1mun .... d M. 
N, Ft".n) 

MOOulc VIII or 1M tlal .. rdous a"d Sulid Wa51:' 

".:~rion 0' the RCRA rc:nnil (sec ~c.VIII.A., in"'&MIl'S 

it r~quirC'nlCnl fur !;pc:cial J'Crched lone: monilorinlt- In 

c:nn'ormanC'C' wilh 1hn5c' requir('m('nl~. new monilnring 

wdl5 were in.,r."ed in K"eral or Ihe' ClInyon~. The 

in.,aall"linn lind ('omIM"lion or rhusr Well5 wu com

pleled in 1990 (Punyn,un I 99fJcj. The wclill wete 

drilled and (.)n.'~tnK1l'd In acrord wilh EPA "comm.:n

dalionll given in Ihe RCRA (irnun&t.valer Munilnring 

Technic,,1 Enfnr~menl Ciuid.1nce Du('umrnl (lEGD) 10 

lhe uleRl (,raclicahle and alkwwing for !l41me 5il(' ~rc' 

('ilk mOOir".-aliun! baKd on ,""re Ihan 40 YUB nrcrj

el1('e wilh nllmil",;ng inili .. :cd l1y Ihe: C. S, (iC'uloginl 

Survcy. Dala on the drilling and c:nmplc:1inn arc 

prrst'ntr-d in Tahk (i.M. 

~ Well!l were .11 rnnslrvdr&J wilh hobinll), the 

same mel"". A ll'IDI hnlc wu drilled ""ilh cit~r a 

~afkbrd C'U1llinuuus·niJhI auscr (4.1/2-in.) or cured 

wilh hnHnw Item lIuIC'I (1·1/4·in. hole). The depth III 

the' 11a..'C' n( Ihe aquifer wa' dc(c:""incd b)' the cUlling.,; 

and drillinl rrn.wre or by dirC'l1 .n.'Pfd"," of fhe ('on' 

linuon cure: rtlricvc:d rro", Ihe: hole. '(b(' piktl hole 

prnvi\lc:d a ,uide f.,t re4ln1ing lite hule ,,-,in, a larller di· 

amder hullow ~C'm ZUBer (6-1 (4· in. i.d.). 

T""c,.jn"h·diamc(el OJin, wa.\ ~I Ihrnup I~ hul· 

low linn lu~r. wllh Ihc Kfte:'Kd poninn rC'~inal un Ihe 

t.otrom or the hole. 1"hc lown. pmlnn of It.r. callin, 

couislfti of one ur Iwo 10.(".,. Imgth.' or 0.0.0 I". 

sinned K'rem with. plug AI huflum. tin IhR'e "eIL~ a 
nve·tiJUI hbnk ~=~Iinn wa~ Cltendc;d belnw Ihe M:rc~n 

---_/ 
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:0.,','1;"11 III Pfllvj,J" rur h;lik~ ,.!t-\l.·,·nl 1I'·l.",J,·d III "IIIIt-"1 
:ull'lIU:l1,' :-;IIl1pk \'IIIUIlW:-) l1w 'fI\nulu!O hclWi:l.'ll Ih~ 

hull"w :o.1l·1II :il1!!,:r amI l'a'in~ o;,'h~,'n wao; filkll wilh Ih,' 

filler pa"k (~;1I11.!) in in.·u·m,·nl~ IIr 2 III J fl al whkh 

lillli: Ihi: :lUF-l't wa~ J'ulk,1 up a l'urr"sp"nding amuunl, 
K,· .... pillF- Ih,' !iand ill Ih(' aU)!"r whill- r .. isinl' Ihl.' lIu~cr 
;I~~ur"d a '·lIl1linulIu .. ttr;a:l'I pad tlC:lwl'l'n Ihc hore·hull
wall and Ih,' ~,'r,'l'n h~' pr"wmillg :(0)' rClml:llilln male'
ri;11 frlll1l "aoving ill arllund Iht" ";l,in~, AI I"io; re,inl a 
"-1,';11 "f h"lllllllih' ;lOdl,'1 l'l'Ill,'nl wa .. l'"ll'nd,'J In Ih,' 

:-turf;I,'c U!Ooinl! Ih,' ':1111,' Illd~"J "f t"lllpl:I"l'lIh'lIl Ihrough 
III,' itU)!\'f In :1"Uf\' a ,',l11limMlU:-t ! .. • .. l wilh 110 fllfmalion 
m;lh'rial '·I'''ap:o.in~ in aruund Ihl' hlanJ, Iuhing, The 

uprt'r r:IM or Ihl' wi'll wa, filii'll wilh rellwnl :md Ihl: 
wdlhcad :o.n'uril!-, l'ar W:I .. M'I ah,ul 1·112 !o, 2·fI inlll 
Ih,' ,','mclll, 

Th,' wl'lh Wl.'r,· dn,'dlll''''d usillt: :t :o.ur~,· !lInd. 
J'umpin~. h:lilill!!. and jl'lIin,:, ,\1 ka:o.l IWII 1Jl,'lh,ld~ 

Wl'h' u~'d in ,':),'h w.-ll. Th,' ,'h"in' or mt"lh"d .. 

J"'''''nd''J lin Ih,' tkpth III w;llrr .111d uh~.4'r\'a:i"I!" nf Ifw 
~lIur;II .... J Ihkknl'''~, JI'II ill~ ~." Ih,' 1011 .. 1 l'ummllnly 
u .. ,·~ IIwlhl"" and WiJlot applkd III all IIf Ihl' Mllrland;u. 

:lI1d I"", AI:I/n,,-, Can:'"o .. wdl~, 1I1I\\.cvtr. n'Jlle ur ~hc 
w,·II .. lh:t1 ha\'c W:lI,'r in IlwlIl h::\'t' )'l'IIII,'1 rhl' lu,flillily 
,.:ui~din(' "f Jj\',. nt'rhdlt"h'I:i~' Iurhidily unil~, Thi~ i:; 
a~ l'~Jll"'ll:d ":lx·J un pn."\itlu~ """peril-m'e wilh lhe: 25-
III JII·y,·;u,,,IJ lJ,S, G"11I,,!!ka' SUr\'c;' wd'~, Ik""u~ 

IIf Ihi .. l':(Jl'l'ri"IIlT wilh l'nnlinUI:d lurhidil)' re~ullinj: 

hl1m ,hl' finc' ~lhpc.·nJt·d d:ty .. and ~ill~ ruund in I~c 
:tIluift'r, Ihl' ~m:lllc'''f .. i/(" \4.·r(t"n gennally aVililah1c 
fr,',m ,·"mnl"rt·i;ll .... lurn· .. (H,HIH.im·h) wilh mal,:hed 
Si/" ~tnd ,,,,,,W·III O,UZH·jn) wa .. IIM:~ in c:u"'pklinlt all 
Ih,' nl'W wdb, Th,· .... · c.:1:1y:o. a:u.l ~ill~ :IU: dl'ri\'cd (rnm 
\w:llherin~ of Iht' .1,h m;IIr::4 IIr In,· luff, 

w,·rr .. or hlrin~\ \I.',·rr c'om"I"!n' in '11:\'I'r .. 1 IIr Ii",." 
rrif!l'ipal ~' .. nynn ... III Ih,' Pajarilll 1"all':lu a .. (ollnw .. : 
PUt""" Canyon (ull,' ur1nr;t!!Iry hnrin!!): I ... t'\ Alaml~ 
('ao~'o" (Ihrn' 11II.nihlrinlo! '" dl .. ni:;" ui .. 'inlt .. ell .. 
1..,\0·3. 1..,\0·-15, alleJ 1..,\0·5); S;tndia Cm),un (IW" 
mftni,.,rin~~ Wl'II .. n!':lr W;lla "uprly well .. P~t-I ami 
p·~t .J): ~1I'I.lnd;"J ('an~'tlr. (fhrt"e mllnilllring well .. 

Ih·." l'~i"l in~ wdl .. ~tcO·-I. MCO,". a!)d MCO· 7): 
Pulrill .. c,any"n Illnl." I1l1lJlilnrin~! wdl nr .. r Siale Rflad 
-Ii: f;nn' (';tnyun (nnl' mllnil.,rinj: well ncar Siale Rna\! 
.a): :4IId W"lcr C;:n:- "11 (Ihree nlCmillllinj: wdl.. ne.lr 
SI:.I .... Rn~ "'. ur'l' wi,.. W,'\I lit S'otlc R" .. ~ -I, and IWII 
mil.·\ w,'", IIr Slafr Rt'ad -&" 

Th,' nl'W wl'lls Ih .. 1 "unla;IIl'd walc·t w,'r,' ~alll('11'l1 

rur lklaikeJ an;ll)'si~ lIr raeJi'M.'h~llIii:;11. illlll)!;lIIi~·. ;1I:,j 

nrgank l'ulI~litu"1I1S (ERP Il,I~IJ 1"11')' Wl'fl' fir~1 

~mJllt-d (In St'plrlllhl'r II ;Iud 12, t l,If~', Thl' III'W WI'II .. 
~mpll-d inl'lulI,' t.1Co .. m, MCO·fiB. alld MCO-7 A in 
M",'andad ('any"". L-\0·3A and LAO-.a,5(, in 1""0; 
AtanlIls C;lIlyun. anll APCD·I in PLll'hlc' (';.nY"II. AI 
Ihe ~aml' lime, ~;mlpks Wefl." I'IIIICl''''d hlllll :ldja(nll 
old,·r wrll, in Mllrlalldad and Lo~ Alalllll\ CIIIYIIII" III 

JX'mlil !"nmpari ... , .. ilf Ihl' rnull .. fnun Iho~l' wi'll .. "II h 

rnull, rrnm Ihl' nl'W wl·lI .. l'nn~lrud"d in an'ord willi 
the ~rmil ,'uneJilillIlS. (The ullin wr\l!\ indud,' MCO ,~, 

MCD·(,. and MCO· 7 in M"rlandad Cany"n. and 1.,\0, 

J .mll L.AO·" in 1'&1' Alamo .. ClIny"n, Thl'~r.: IIld,:r 
wC'''~ hot"'r Illng ht-rn mllnil,,, .... eJ under Ihl" rouliOl' "nvi, 
mnnll'nla\ "Uf"l'illanl'l' prngrar:l and tlilla frllll1 IIK'm 
h.IH' tIt·co puhli'\heJ annually in lhe Ell'ldrllllllll:nlal 

Surwillal1n' R"pc'rl~ r~·l'. VI.CAI.) 
nil: Ill."" w~lI" Wefl' ~a/llpkd tt !oCl'IInd lillll' "'y Ih ... 

IlIlrmali"na! TCI:hnllwgy CIlfJ"rtillinn lin ~~IIVl'lII~r I 

-lnJ 2. Iq~" rnr ilnal~'~i" t,' Ihe' cnlire RCRA Apprnd,,, 
IX 1i)1 fir ('nn~iluenl ... indutling ~""' .... anlllYM'" 11111 

pruc:nlly pcr(,'rn1r.d lIy Ihl' IIcahh and fm'ih'nml'nr;II 

Oat"lIIi"lry Grnup (USE·"). 
The' re~ull .. I.Ir I he I"hllralmy ana!y~ .. ah' ~uln,"a· 

rind in fnur lablr~ in Append;" G: 

• T.hl~ (;·69 l'iummari/~s rilldi. .... hcmk .. ' ;10411· 
Y5o(5 ror gru!'.. .. g.1 mm:l , It,.,!'..,\ alpha, :~I Am, 
1,l(al U,'tI, I.\;C ... :,Ilpu, and :,''',:Ii'PU, ,\If IIr 
lhe: l'nn!lolilu"nt~ Wtn.· prrM'nl in 11II,·;.!illll" and 
iIInlllUnl~ ~:4peC:h."d frum rhe' rt"~utl~ "f Ih,' 111/lJ! 
lerlll munilnrinJ: prngri4m. Trilium wnn·nlra· 
li"II" Wl'rc rnuml hi t1C cornparahk 1".""It'e('n 
.. djan· II I Illd ;tnd nrw well paiF'i. ladk;Ilin,: 
gll"d hydrnlllgk cnnlinuily :1'\ i.. r:4Jl'l'dcd 
1l\:C'.lU'\(" Irilium in Ihl" W"Ill"I ml,II"'uk" io; nil" 
,uhjt",'1 In .ll'""rplilln, Plu'unium ",m,'rnlra, 
linn~ in !Ioamplc~ frum th.... new wl'\h, in 
M..,randad Canyun (~tcO,"B, MCO·hO, iIRd 
MCO· 7 A) were \'un,iderahly In""r:I thilln in 
~amplc\ r,o", Ihe old well~ (MCO·4, MCO·ft, 
and MCO.1), Th~ i~ prohahl), I" be nr.c\1ed 
hcc.·a,,~ \'un~lru"linn or thc ncw wcll:\ fl~uJ'cd 
in ~ittniriL';,"1 new di:\lurhcd ~urfal'l'" fllr 
adM)'1'linn "r plulunium. 

/.'\ .~ 1 
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Tahlt' (;·1v sUl1l1l1arizL'!I Ihe RCRA rl'guJa
liuns ,\ppendi" IX In.,rg:mk Cunsliluenls. 
MUl'l uf thl" mdals wer,,' f"und in cuncenlra
liuns ail<wc d!..'lL'l·liulI Ihnils in some or all uf 

the s:'"'ples. and. in ~enL'r:l1. ril expectations of 
"~:eurrcn"'e h:.sed on resulls nf Ihe long-term 
mnniloring pru~r;un. B;trium and lead Ic:vel~ 
w~rl' highl'r Ihan prL'viously uhserved. 
Sulfid!..'s were fnund in ;dl the new wells al 

levels frum I to 2.1'1 mgll. Results from the 
IWu I;.tlumlnric!l were generally ,,'omparable: 
con~iderjng pn~'iihlc: variati"n because 01 
approximately M:v.:n weeks dilference in 
sampling d .. lt's. 

Tahle' (;·71 sumnmri/es Ihc RCRA Regula
lions .f\ppcndi" IX Org.tnk Compounds 
Delc,,·h:d. Th,,' unl)' Appendix 'X urganic.os 
deleeh:d Ih;,t cuuld nut Il<: aurihulcd 10 minor 
ana Iyl ic.'a I latluralnry c:nnl .. min .. liun includcd 
dicthylphth;t1ftle (1 H J1!Vl) in the ~ample from 
one of the old wells (MCO.4,5) and the ~)5..'i
hie prescn,,'c or N'nilrosnmnrpholine (J "giL) 
in twn uf Ihe new wells (MCO·4B and MeO
(8) hut ill lewIs lc:ss than une·lhird uf Ihe: 
rcpmtjng limit (11) Jlgll) rnr Ihe analylkal 
method. There is apparently no organic con
I"minatinn frum dl!uenl di!M:harges or devel
uped !\urfac.'e runclf( in !he alluvial water. 

Table! (;·71 1tumn .. u ii's Ihe general chemical 
p;tmmclCB analY7cu. These resull~ indicale 
generally goud c:urnpitrahility Il<:lwcen liec 
p;tired old and neW wells, The datil indica I,· 

guod hydrnlngic ,,'ulltinuily in Ihe alluvium fur 
malerials Ih;tt would nol he signific:anlly 
artecled by adsnrpt~ .. 1 or geochemical inlerac
tiuns !ouc.'h as sndium. niaralc:, and Inial dis
solved solids. Sumc "ther malerjal~ sht)W 
m .ch more vari ... inn hc:lween the adjace:nl 

w lis: Ihesc arc c:xp:clably subjeci 10 geo· 
f':.emical jnh:racljnn~ wilh the: newly dis(urbc:d 
luff 5Urrac.'C's crealed hy the drilling, and lhe: 
emp'dcem-:nl ur nun'native filler PIck malerial 
3!1o required hy the 'rEGD, 

U, UrilllnK and Unt'lopm~nl or N~w Ol""'i W~lIs 
(Alan Slokt'r, SIt'''t' Mel Jn, and 11111 I'urtymun 
(IIS":'S) and (;Ienn lIammock (eun!lullanlln lht' 
• ..ahura'ory·s I-roj~d Man.let'mt'nl Group, 
t:NG.1)) 

Drilling slarted in Ihe fall or 1989 (In 'he fir!'il of Iwo 
new waler supply wc:lls 10 be ('ompleh:d undt'r Ihc FY 
1988 Ulilities Resturalion Water Well RCI,I;tc:c,'mcnt, a 
c(1nstruc.'ljun line ilem. These two wells arc Ihe inili .. 1 
pari or It lung· range: plan 10 rcphce Ihe c"apacily of Ihe 
ws Alamns well field, which ir ... ·lud~s ~i" wells drilled 
291043 years ago (Purtymur 19Htk). The capabililics 
ur all hUI (lne or Ihe Wel'3 hav,: dderM}f.1led 5ignifi
('anlly with time. Only 'our uf theM: wells cnnlrihuled 
It) Ihe w~ler supply in I'JR9 (sec Sc.-e. VJ.c.~). 

Thc. c:,mtrael r." drilling Ihe I'NO new wells was 
awarded In Bcylik Drilling. .nc.·.. of La Ua"ra. 
Cal i forn i.... The firsl well, 10 he: called Otuwi·4 (0·4), 
is located in Los Alam~ Canyon near le51 wL'lI 3 (map 
designalinn 41 in Fig. '6). Sile prcparalitm hegan in 
Scplemher 19K9. The pilnt hole was drillcd In a dcplh 
of 855 m (2 H06 fl) and was C()mpleled al a dcpth "r 
797 m (2 617 fl) as it gravel pack well. The well pent'· 
rrah:d Ihe Bandelier Tuff, Puye Conglumerale, and 
sediments of Ihc: Sanla Fe: Grnup. Several ha~1I flows 
are: localC'd in Ihc: Puye Conglomerale and Ihe upper 
part or the Sanla Fe Group. The lop of Ihe main aquirc:r 
(the only aquifer in the: area capable of municipal and 
indu~lrialsupply) !s at a depth of 241 m (7~) rl). Slep 
and aquifer lesls indicate Ihe format inn will yield J SUO 
t,1I/min. The well wa~ completed in April J991. 

The: scrond wen, Oluwi I (0·1). is Im'ated ail<lul 
(J.15 km (0.1 mi) wesl ur lest well J (map de:'l'gnati"n 
39 in Fig. 16) in Pueblo Canyon. Con~truc:ti(Jn hegan in 
April J991. The pilot hole Was drilled tn a depth nf 
195 m (2609 fl) and was compreled al a dcplh (lr 
760 m (2 493 fl) as a gravc:l pack well. The well penc:
Irated onfy II small seetinn I)f wc:alhered Bandclicr Tuff. 
Puye: Cunglomeralc, i'nd sedimenls (If Ihe Sanra Fe 
Group. Basalt 00W5 were enc:ounlcrc:d in tbe Puye 
Conslomerale.. A (hin andesite b",,",11 Oow. or sill. 
ahoul 6.7 m (22 ft) thick was pcnelraled in the: lower 
pari or Ihe Sanla Fc, Thc sediments or lhc Sanla Fe 
Group in Well 0-1 conlained considerably ftlOfC sill 
and day Ihan wcre enc:ounlere:d in Well 0·4. The: Inp 
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"f 1hl' main :ului'l'r i, :II a cJ"I'lh "r 1U5 In (b 7U CI), 5.,·1' 
:tnd lttluifl"r Il'~1!. im.\il';t"'cJ Ih;&1 'I1l" furmalinn will yidd 
KIlO III I nun g:d.'min. 

Tn pr,'wnl surf"w ,'nnl.llllin:aliun nf Ihe: wdls. lhc: 
surfa,',' ,·:.sill,lt W:I~ ,','nu'nl,'d inlll Ihe main aquifer 
(Wdl 0-1) or it "t'fII"nl plu,lt ",U,'nd"d heluw the hot
lurn of III( surr:tw ,: .. silllt (Wdl 0·4) in In Ihe lOp t,r Ihe 
main :"luir,:r, W:lll'r 'lua1il), rrum .h,· w(lIs arc: a,,(cpl
at'lt' fm munidp.d U!'ll." ,"I."e S,',', VIII. Envirunnumlal 
Cnmpli:tn,·" }, 

I, Implld of an Add SpilllJn a '" rlland In Sandia 
Cllnyon rrt'l'IIlrnl' S .• '''''''' Kalhryn Rennl'lI, 
Joan MlJrri~.n. and Tlmolhy 1I •• nnannt 

On !\.by JCI-~1. 1'1'IU, 0111 ;n'l'icJenlal spill ur J ()(II
I .&IIU ~:tl, uf sulrurk "dd un'urred in I~ dnuenl nnw 
frum Ih,' T A-J Puwer Plan. I:nvirnmn('nlal Tank III an 
,'fIlu,'ul·m;linl;tin,'d, ,':III:lil·ouminal,·O nlaDh. A~ it 

resul. ,,{ .h,' in4.'icJl."nl. Ih,' Biulu,ltkal RC1io()ur,'e Evalua
li.ll1s T,';UII W:I!'! ;.skccJ In re\-'kw Ih,' impa(1 or Ihe ~pill 
un Ih,' cJltwns""; .. 1I wdl:tncJ, Nn lta!'ICline inrormalion 
nn Ih,' !ioU,':lIn n,,,.a ancJ r •• una had hl'l'n prc",ioul\ly t'DI· 
k,'I,·cJ: Ih,'re(url.". Ih,' slUcJy W31\ dt~il;tnl'LI ht ohlain 
il1l1m:Llj;II" haselin", inrnrl1l3.inn un Ihe srill damage 
illl" rl",,,,,','r)' pUll'nli;tI, l'lk: rullowinl;t l.'UmrOlK'nl-' 
wcr,' in'·"rJ'H'r:lll."d ililn Ihl.' ~Iudy: 

• 
• 

• 
• 
• 

C''sI;ahlj!\hn1l''111 of ",'ml.ml'nl phDIO!iI:tlinn:\; 
wcckly ;lIlualit." s:tmpling nf waler quality and 
aqualit' "r':itnisms; 
iiVI.' Ir"pping of sman mamm:.h.; 
li\'l' 'rarPing of :lmphihian,S; and 
n~·nt .. li"ns uf tlird .. ancJ lar~1.' mammal!'!, 

Wilhin Il.'n dOl)'s "r the ;ldd spill, I.'an:til!> wilhin a 
nll",'r or Ih,' ,SIH';lm ,'hannd "we I.'hlnrtflil' and .he 
slr,'am ""'a!'! I.!l·\,,,id u! a(IUalit" urg:mi .. ms. Wilhin nne' 
m"n'h uf Ih... ind~1I1 'h,' l'allails wcrc greened ano 
ilClualk fauna jnduoin~ lultifkid ""'urms. I.'addi ... fly tar
"';1 .... m;a~ny lantitl", wall."r h":IIIU:III. ;tn'" whnrlig hel'IJell 
""wc."l1lk"h:tJ fwm s:lIul,ling IUl.'al;nn ... An amphihian 
spn .. IC' .... (' .. n~'(1n 1,C'drug (lIylf' flfe·ni,·f,lt,,). was "01-
"'1.,'1"'" in Ih,' .. m:am, l\ddi.inn:t1ly. tla-.c'lint inrunnaliDn 
rdaled In 'small m;lIIlIu;II:o. fI'Il(lul;tlinnr. war. uhlaincd 
through Ii"''': trarrint! ;tOd ul~ntaliun!o nf larg(" lind 
mccJium-.. i/l.'d mammill .. and hircJ .... 

Tn rmvid.: lunlt·lI:r", illf","1<I';(ln. mClnilllring .. f 
111" ;ulu;&lk f:,un:1 a' rd;lh'rJ hi ""ilkr jlUalil), i", 4."nnlinu-

ing, Phutographs are ('I.'riodit.'aJly lakt'n .. I .. ",""irk 
phuluslaliuns 10 dfK:umcnl M,;;15unal,'han,:.c,'s, 

DClailecJ inrurmalilill may he ultl'.inecJ frum a r"(l(lrl 
cnlilkd ftBiulngil-;lt Mnnih1ring or an Add Spill. 
S .. ncJia Canyun." in Pfl'Pilfilliull, 

J •. Preoprnllnn.1 .:nvironm«nl.1 Sludlr.~ (rnalrnr .'0 ... IIbINp .'rc!WIur4., and J.tan I\tllrrh,un) 

PreopcraliDnal "lucJics arc re1luircd uncJ,'r DOE 
Order 54(10,1. Thi5 .. rdrr rtquir"5th,,! c:hernit';)I, phy5i
cal. ancJ bimogical charadc:ri!'!lin he a!\.-.c's..'w:cJ he:fure an 
area is di5lurhcd. Thrce pn.:upcralional sludit's ... we 
uncJrrlakrn during 19'KJ, Delailr.d rnulls may he: 
ohfainC'cJ hy rcft:rring In incJivicJual pr,'nt1('raliunat 
repnrl5, 

• 

• 

• 

SlInltary W.~ll'Wal«r S,tlnns ('onlfJllda· 
lion. 1111.' polenlial cc,'ulogit'al impa.:1 nr Ihi!'! 
projtci Wa5 iklcrminrcJ In he Ihl' (l(llcnlial r,,
IcaK' of U'()(JlJ en, Sitl, "f walt'r inlo a 
preK'nlly dry ('anyon Ihal ha5 emly M:aStmal 
inlrrmillenl 5trnmnuw. Th.... following 
... nmJkm ... nl~ of the C"-'J!'IY5Irm wcr ... CIU;tnlila· 
li",dy nlcallurl'd: ",c,·~C:lalinn. 5010111 mammab. 
hircJ!\. fl',.,liks. and arnrhihian!'!. Suil .. will he 
... ull«.·I."I«.'O ancJ ;malY/cd cJuring I 'N I. 

Thc Wcapont Englnt'rrlnR Trillum ".('iIIl, 
and ahc W~aponl SufM'!lI~m l.abol'lllnl'1-
Thr Jk,lcnlial c('ologit'al imrlM:1 IIf ,ht!,(, pm· 
jel.1s Wa., Ihc pOlenlial rdca!'(' nf lIilium in.n 
Ihe cnvirnmnenl ftum Ih(' WraJk1O!"o Enginl.'l:r· 
ing Trilium F;u:ililY and uSC' .,r rlulonium and 
uranium :al fhe Wtarun!\ Suh!"o)'!"ofrnl L.lhora· 
lury. Suil" ancJ planl maltrial" wC're ".,11('&:1('1.1 
rrum awund Ihc!l4! facililin and analY/C'd lei 

rroyi~c tr..;w:line inr"rmalion un .ri.ium. 1J7C". 
.!)IIPU. :and .!JQ.141Jpu. 

I"an' Ifpl.kl' S'ud, la a Plno,. Junlpcr 
Woodland. The pOIenl;1I1 for C'('oIDI;tir.-al 
impa('1 nr Ihi" projC'c,1 wa.~ Ihe injl'c,'lion or 
III.all quanlilic" .,r Irilium into ~uil~ fc". plan I 
uplake 5Cudiel\. Lc\lcls of Irilium Wt'rc 
analy,rd in ,.,jl and ",egelalion 10 provide 
ItllKlinc informal inn. 
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K. t:n\ irunm«>nlal i(t'!'JhH1tlinn l'rl'ICl1Im I' J .01 

Alamu!t N.Uonal I .. bnralnry 

In I &,IM&,I. DOE l'r~,:tll."d Ihe OHke of Environmental 
Rrsh,ralinn and W"!IIh: Manaltl'nh.· •• 1 (EM). ThC' gOjll of 
Ih~' ;,Ukl" i~ ", impkJIIl'nl Ihl' OOE'~ pulil:)' 10 ensure 
Ih:11 ils pasl. prrs.e:nl. ami fUlure upcralions do nol 
thr~ah,'n hUman nr envirnnlll~'nl;" hcallh and safel)' 
(DOE It}tHlh). The EM Ofril"e implcnIC,'nls prl'k"cdures 
In R1l"CI IhcM' ~ .... r!\. IhlUU~h Ihree :1~S4'k"ialc direc.1nraln: 
ER. W;t!'otl" 0(l('r;Ilinn\, and Tn'hnlllng)' D~·V\"IClrl1lrnl. 

The ER Pru~r:tln in EM i ... re!'opIRsihlc rur :u...\c!I.~ing, 
,,'!caning up. d(',,'unlamin.lling. and dccommi!.50inning 
~ill."s al DOE fadlili,,'s lImJ !!tiles fnmlaly uSC'd b)' OOF.. 

Sinc.'1." Ihe early 197Ck. Ihe lahoralClry, It" managed 
hy Ihe Univcrsily of ClIlifumia (UC). has operaled an 
l"n\'iWmnenlal ~urwi1lanl'e prngrflm Ihal roulinely 
~lmpks air, v'aler, !'onil, and fncldsrurr5 Ihroupoul Ihe 
LA's Alamos area In dClc.'mline revels uf ,,·unlaminalion. 
The dala cullt"c,1l"d in Ihis prugrllm arc published annu
:dly rur di~rihulinn In Ihe ruhlk and ,n kk'al. !llale, lind 
f.:d(',al ag~nde~. TheM:' dala indicafc Ihal LahcJrltlory 
tlp:ralillR~ du nnl ("ur,,'nll)' Ihrcalt"n hUman bcalth or 
Ihe cn\'iwnmcnr. The ER Program III Ih..:: Llboralory 
augments Ihe environmenla1 ~ut\'eillalk.'e prngrflm hy 
idenlirying p,lenlial fulure Ihreals In human hullh and 
Ihl: c:n\'irnnmcnr and by milig;tling Ihem Ihmugh efri
cknl c.'llffcclive al'liCJn!t ,hal comply wilh applicable 
en"'ironmenl,,1 regulalions. Ctlfrec:live aC1inns include 
such mca~urel'l as source conlainmenl In rrev-=nl con
laminanl migral;un. ('unlrob on rulure lan~ UloC. and 
excavaliun and Ircalmenl ur Ihe sourc,'C 10 ~"",,ncnlly 

climin",lc ha/Alrd!o In heallh itnd Ihe envirnnnxnl. 
Twu primary law!'> gn\'ern ER Kliviliu III lhe 

Lahnr:lInry: I he Cnmrrehen~ivc Environmenta' 
Respnn~, Cnmpcnsalicm. and LiabililY Ac1 (CERCLA 
ISuperrund) and RCRA. The h;lIil,dnu~ "'''-,'0: man· 
agcnxnl rrnvisinns nf RCRA. a~ enacled ilt 197", 
gnvern Ilk: d;tY-ln,d;I)' u(X'raliun., (lr ha/ardnu., wa~c 
Irc:almcnl. ~Iur:tgc. and di~po!loal rrsO) racilities. The 
law ('~lah1i~hcd a pcrmill;ng ~y!'flem and ~I ~Iandard." 
rur all haJ:Jrdnus-wa~te-pruduc:ing Cl~ralion$ al a TSD 
lal:'iJily. Under Ihi~ law, Ihe Llhnralory qualifin as .a 
IIcalmenl "nc.t Murase racilify and must have II ptnnitlB 
''f'C'rale. In 19K4, Cungre ... ~ amended RC'RA tty passing 
HSWA, Seclion 3fJU4(u) of RCRA .. , amcn4cd by 
t'SWA m;tndalc~ Ihal permits rnr TSD facilities in dude 

prC1vi.;il)n~ rUt "'une"'livc 3"'lion 10 'niligal\' rL·ka~t.'~ 

rrom fadliliel' "'urrenlly in Clpcral;.,n and hI ,'kan up 
,'oRlaminalil1n in art:a~ de!lignaled a!l ",,,lid wa~le man
agemenl unirs (SWMUs). 

Congress cuncl:'ived itnd paMed CERCL\ lu dran 
up Ihe nalion's mosl halardou," ahanduned wasle siles. 
Under CERCLA, EPA ranb ahandnned fadlil;t.'S Ihal 
have halardClus wasle siles according 10 Ihdr pulcnlia1 
Ihleallo human heallh and lhe envirunm,,'nl, The hilth
!w"uring siles are .iSled un Ihe Niuinnal Priurilirs liM 

(NPL) itnd arC' deaned up in a\'rurd"nn wilh CERCLA 
regulalions. When EPA ranked Ihe Lthnralnry. Ihe 
agen..-y dClermined Ihal currenl envirunmenlal rnndj
liuns do nol po5C' an imminC'nl Ihreal In human health. 
Hent'e. Ihe Laho,alory is nnl lislcd un Ihe NPL 
DOElUC's ftCftA permit ilk"lude~ a !ledinn c .. alled lhe 
tlSWA Module. whkh prcSC'rihcs a spc,,'ifir c:urrt",,'live 
acliun program rur Ihe Laboritlory. 1kc, ... u~ Ihe 
LahCJIauJfY has nol hccn lisled on Ihe NPl. Ihe IISW A 
Module provides the rrimitry guiditnc.:e ru, Ihe 
Llhnral"ry'~ EM Program, The tlSWA MuduJc Sf"'ri
fies a Ihree'!llep corlec,"live aclron rrnc:e~, (figure 3"): 

I. The MellA rullU, In"'I ..... lon. The gnal of 
thts luep is tn identify Ihe cXlenl of conlamin.llk .. & al 
§QUICt points and C'nvirunmenlal palhwa)'s for Ihe 
cxpmure or polcntial human .nd tnVironnlental rrcep
lors. This step will he implemenled fly characleriJ:ing 
the eXlcnl or conlaminalion in the detail ncre~ .... ry 10 

dclermine what corrective measures, if any. fl('ed In he 
laken. This apprnadl will fCX"U~ crrort on an~we,ing 
unly chose quesliuns rC'levanllo deciding run~r aC1i(.ns 
in a c:clM·crreClivc manner. 

2. ('OITl'CU,,~ me.JUrI'S IllId)'. If charac,"eli:falion 
indicales Ilia I correclive mel'l.'Uln may he needed. a 
(orrec:livc; nlea.,urcs slud, (CMS) wilt evalu .. le allema
livcs Ihal mighl be fc.uonattly implcmenled. The~ 

mca~ru will he evalu;tled haKd on their pwjec:ied 
emcal')' in reducing risks 10 hum .. n .. nd envi,onmcnlal 
heallh and urely in.a C'mI-dft"t'Iive manne', 

3. (:ol'l'1'Cliwe meuuns fmpl'm ..... Uan. This 
lIep Implements Ihe dIosen remedy. Ye,irKS ils elrer
livene.. and C'Jlahlishes ongaing conltol and 
monilOJil:lg requirements, 
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t\n ER I'rllt!r.tm pl.11I h;" "1'1'11 l,r"parnt in :1'·f(lr· 

J.llln· "jlh Ilw II\\'S,\ ~t.tJul·· ;urJ ,",'jlh PWP'I\,'J 
Suhp,trt S. "C'"rh','lih' Adi"l1 fll' StllitJ Wa .. lt: 
~f;lIIa}!t'm~'llI lIn;"". pt -10 (,FR :'t,1 iEP,\ I'MI) in Iht' 

rl'~ulari''"'Il''"mulg;tl''''' h)' EP,\ III impkmrnl JlSWA, 
EPA 1,,,tJ1'l-·tI Suhra,1 S in Ju',\' I'NtJ II' implemen. Ihe 
d,·;ut·uJ' pw!!r;IIIl JllantlOl"'d in Sc~'li,'n JO .. ,,(u) ur 

RCRA, Th,· ,,1.111 J,·,,'r.tlt::o. hu", &:iu'h or Iht' Ihre:c c&Jr~ 

r""riw a,'I,t'" "f,'p" ,k"nil,,'J ahu\'C will ~ imple:
nh·nh'tI :tl IfI,' (.:d"ClT.lhn.", DOE He rW('lt~l' III u'c Iftc 

ufI\"r;,hk unir ;ll"l'rn.,\'I1 JdiUt'd in CF.RCl.A rur orga

ni/in.: :lIId m:m;,,!!,n)! Ihl' \';"j(IU" SWMU:o., Opt'rahrl' 
uni ... ;u,' ;'~"'ft:th''' \If SWMU .. Ihal "'ill r.c ,.tJtJn"!\ot'd 

rCl,t:,'Iht'" Th,' JI'uil" rllr c:!"h .. h'p fnluifed under rhe 

,'urr"l'liw :u'li,'n rrl"·'· .... "m I", pr"M'nll'd individually 

'·'r "3dl nJX'rat'l1&- Itfli. 
'('tIl' tlSWA M.>Uuk ,'ru\'itk'~ a M'hedulc for 

;,JJr"~'\ill': hU) SWMU ... h;11 'h" EPA ha~ ~Jc4·I('d r,om 
Ibn,,· ja.,,"nIUkd hy DOf.l!C, Tlu- M'hl'dul,' rl"luiro 

Ih:11 ;til hn;\ sw~tu, k' :ldJ"·,,,,'J in RFI wort plan:. by 
M;I\' ~), lIN". ;md Ih;1I (,~fS, II" ,·umpk.e by MitY ll, 
.:!Ilnu. Tb,' \\'urk p);tn r"llu:h'lIwn' will he.- mcl l'Iy ('om

pit-lin.: "4Ir},; 111.111.. '"' ::!4 upt'ral'l'c unil!1 Itl .hc 
l ..... hllr;IIII'>·, 111,'''1.' "'urk Ill .. n~ will tk~ril1c Ihc gcneral 

appr.,;,,'h Ih;1I "'ilt I1\.' ;'pr1kd I" l'''l'h llrerill'lle: unil. 
('um'n' ri,l; .. frum knuwn SW!\.IU!\ arc Inw: hent.'c. nn 

IIp.'r;,hk uni' Itr .. (I .,r SW~llh ha';1 rrinrily fur xlion 

I"",'r nlhl'r~ h ...... ·J nn hl';,hh IIr ""\'ir\lnml'nlal cnnC't'm!!t, 

Th,' nr.kr in whkh IIt,,'r.,hk Ullil!\ will ~ a,ddrn'lC'd il\ 
Ihc:rdur,' .k'i~lll·J hi m,'l'I Ih,' r~"lui":nl('nl~ uf Ihe 

tlSW,\ !\'fll,Julc:. tI.",~·\,'r. nOEUC rrnl'"~ Innll'nd 

Ihl" RFi !\ot'hl'tlUh' :0." Ih:.1 Ih" ('MS rr.",(,~ i .. nnt \:nm

pr.:I~' unlil M .. ~ ::!,i. ~IU:!, Thi'\ h m',·",,,,uy hcl.""'U~ or 

Ihe inn,' .. ",d numllt'r nr SWMtJ~ j.ll-ntiticd al ,he

Llh"';,I"r), ;m'" witt :tllll'" Ihl' .. "rl'ad of ",(fntl Irvc:r a 

JX'rind 1":11 i.. "nInJ't;IIihk '\Aiilh Ih.... ;t\;lilal'liJily or 

nj,lil,";" r\'·\.nurc,·~, int'ludiuJ.: fUI\Jin~, 

!\.bjllr "lltll('lt~nl'nh uf Illl' pru~r.lm Ihal addru ... Ihe 

rCIluir"mcnb ot Ih,' IISWt\ M"dufl' <If..: 

• i. I('c:hnkal ilJl"fn;I\'h fur dl"ci .. inll .. III idcnlify 

arprurri;tll" .,'urrn'liv" a,'liun... Ihal me'l'I,. the 

""luircnll'nl'\ III Ih,' t:nvirnnmC'nllll Prnl("(',ion 
'\):l"ncy; 

• ;~ \lr:l"·J.:Y lur Ih .... ~unduc:r .. I inh:rim rcmt'di .. l 
m,';, .. ur,',,; 

, rru~r;lfn malla~l."ml'nl Ih;11 Ilr~;lIli/t'.. ,lIhl 

1II.111;rgt'" Ihl.' LIIllI,;.r"ry'!'> nl,if'.f:. induJinJ! 
Jlfujrl'ljn~ M'h"tJuk .. antJ ,",,,I". 

• it qu.1lil~ a!t!tur.IU"c I'WI!JaIll Ih.d .. 1I .. U' .... :o. .1 

Ic,'hni,'"I1~ ddcll .. ihl.: and ".lliti j1fu~I ... n; 

• Of h"alrh and l'ar('IY rm)!f.11l1 It ... I ,'n'Ufr' 

adcqualc health anti 0..11,,1)' rrnh'Tlilin durin}: 
implC'l)I('nlllliIJD u( Ihl" I.aNlr;I'tfry·" 1:1( 
Prngram: 

• a tL"'''UN!t managcnu:IJ' pWl!mm Illal ,r.lfb ;mJ 
,Inrl'!!. infnrmalil'" and d .... , Ihmu,.:hnuf Ihl' FR 

Pw~ram:3nd 

• it ,'''mm' nilY rdalinn ... prnl!r;am Ihill prnvitk·~ 
in'.'rnt:l1icm In and r ... ,'dvl'" r,·,':tnllltl'ndalinn\ 

frum lhl" pu"lic lhrlluithuul Ih ... lif ... nr IhC' ER 

P,ulCram, 

Tht' flSWA Moduk or Ihc RCR,\ flC'rnlil ddinl'!\ 

Iht" principal rcquirl'menl!!. wilh whkh DOEtUC mu~1 

comply in impkm('nling Iht' EM Prnl!ram al Ihl' 

~N"alnty. fluwevcr. RCRA duc:'lI. nnl addrl'" !\.('VC"'" 

i~,uC'!' nr 4'on,'Crn al tA)!!. A'"m.)!!.. Fur ('''''nlP'c.'', lWtUf"· ... 

malt'ri.ll, hy-p,,-S1H.1, "nd speci .. 1 nud('.1J ",alC'ri." 1fC' 

cum.,1 (film .he: RCRA ddiniliun or lW,fkl wa~lC' .. nd 

ilrc nnl ~ul'ljc~'lln Ihe rrnvl .. icm~ nl Ihc JlSWA M.-Sulc, 

DOfJUC rn'I'ltni/C' .ha' Iht"K' radio:K'tiw ('unMjluenl~ 

arc ul major l'Un,'crn and ("lIon"t ....... ""p:lfal('d If(Jm 

l'nnt.'crn~ a""ul "itlardou~ wall.lClI.. Thu'\. OOf..,l1C·s ER 
Prog.ram ... "'drt'Mn radiual.'1;"C' a~ 'N('n a~ nlht, hal· 

ilnJnu\ 'UM(ilnl't'~ nul r('sulalcd l'Iy RCR,\, Thi!!. 

arpm;,,'" ill. in(l'ndcd 111 main'"in a 'l'l'hnically mnlprl" 

/'Jcn,"·t' pruitr;nn Ihal t.'l)\'C'~ I'"tlcnlial lial'lmlil''\ ""nc:i
"I('d wilb lIlher cnvirnnmC'nI"llatw'!'Io, ~u"h a~ (": RetA. 

I~ 1m...hUDdmf·7ur t1oodp •• ln Srud, 

The: EPA ... Iipublcs Ih.1I all 'clCu1al('d h,:ua,dflu" 

wa~lt' I,ulmenl, ~'f)raB(. and di'p~1 ra.:iliIK, mU'\1 

apply rur a RCRA npcr"lin!! rcrmil. Thill. rermi. wa~ 

h'\uC'd In lhe DOE and tA)!!' Alaml)!!. Nalic ... a' 

I..aNlralnty in Nnycm~r 19M"'. In ~bfdl 1«1'''., Ih(' 

EPA i,wC'd the: IISWA I'"trliull ur Ihal Jll'Imil ". 

DOFJl.ANl~ A ... iI ;:nndiliun of Ihal l'"'flN'n, IANI. 
Wa1l "quirnl In define all Wn-ycar n .. ndplain ctCY'" 
linn, wilhin 'he DOf.Il.ANI. rat'ilily "'",nd;ny (~n CFR 
27ft, 141"11" lliiiJJ. Thcv n'''''''r1ain dn-;tlHln .. mv,,' 
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tJ~, ('111I,j'\"1I1 wilh Saliun;,' FlI'C1lI In\ur,III('1.' 

Prll~ram IIUP' PruJUl'l'lI (IIr Ihl' F,'d,'ral h"ur;tnn: 
,\dmini"'r;ttilln, IIr ",u~. UM' all l'quiv;tkn. "'("thlld 
ur 1II,'ppin.:_ Bdllfl' lhi, IISWA I'Ilmlj'jlln w,,~ 

imfl":ot,'d. nUllllplain )"lund;.,y Iu,.'ali"nlo had never 

~l"n "lImpkldy nlilpP'-t.I "'ilhin Ihe Lahuraillry 
l'lInJpl"", , The m,·lhnt.lllh,¥y dncriht't.I hcluw i~ 

r"l'lI~ni.l('t.I tly .h,· EPA ;tOO U,S, Anny Cn~ or 

En~inl'l-h (COE) '" ;tn arprovet.l ~imula.iun 

Il'~'hniqlk' rllr m;lrrilt~ flllllklrlainlo in unga(tet.l 

w;II.."h,'Jlo, 

Th,' n ... klrJ;lin nt;trrinJ: rr.",'ct.lure oUllint'd 
hal' U\ • .'t.I lup.~r.trhk d:lt .. hum Ihc LahClr.tlory'~ 

~r;lrhk inrllnna.illn ~y~lcm (AUTOGIS.MOSS), 

,",t-'ul t1~r; u( Ih,' loth" ra I .. r)" ha.' 2·ro,,1 
IlIpll~r;'rhil' l'lInlllur inll'I"';d !"Uwr;tg,', whil.: JS':t 
h;I" III,r,,,'1 l'U\"t'r;lt:l', T;tr}:ell"ll .. n,·am ch'lOncl 

M'~ml'nl\ Wrrl" inili,lll~' "p.'I'iril't.I in Ihe MOSS 
lop,I"III. and '·r ...... ·\l",·.i"n ... llllrllttrarhic rrnfile~ al 
uM'r,JL",i)!nalnJ inler,,";II.. alnn}t ~ttmenl~ were 

I'xlr;ll·h.'J ;tullllnalk;tll~·. E;H:h 2,0 Iuplgrarhk 

rrufik ,,; ..... llIrl"ll ... , a J·O MOSS line rca lure 

u .. in!! S"w MI'~kn SI;tI,· PI;tOl' l'I""rdin;lln. Thi~ 

pr'K.'I't.lurc ".,,' inili;tl,'ll .. II Ihl" inteDCl1inn IIr Ihl' 
(,;I!il,',n DOF..-LASL (.Il·ilily hoUndolry and nett 
.... ·"h:r!\ohl·d ~Ire .. m L'hannd. anll rr,,,,'cet.ltd u~lrnm 
In Ih,' "',' .. I,'rn (;t~'ilil)" hnun~bry, ThCM" 3·D linc: 
k;tfUH'" w,'r.· fh.," npnrtrt.l in a rllrmat ~lli'fyiag 

,'"mru1a l1t,kld inpul d ... I" r"'luire01enl" 

Fie .. ttlrl ... in nJ,ttldin}: drurb UliIi.l"t.I Ihe COE 

tI~·t.lrulll~k Ent:inL"l"rin~ Cl'nll'r'~ (UEC) mmpUier· 
h;t",d Fin .. "! Uyt.lrn.:r:lrh P~4.:k'l}:e (nEC·I) and Ihe 

Waler Sur';JC..'c Prnfik .. p;(,'ka~r (flEC·:!). flEe· I 

i .. u~d In ,intul ... le rilhrr re;(llIr hyptllhclinl 'Inrm 

h~·.J't~r;tph .. in un~;',:ct.l IIr ): ... j:ell "':1rr"hcd, in 

J""rnn'W.' III u",'r.·.p."'ilin.l r,.inr .• 11 h~ t.lrll~r"'rh .. , A, 

u~ll hal', flEC·: e'"JlIII~l"ll .. u,.t.lililln.tl "."yeaJ. 
h,h .. ur S4lil Clln'\CI";llinn Sc:I'\';,'l' Ik~ip' ~Inrm 

,'\'cnl, :llfhnu~h ~n~' ... llan:lhv,' r,'lurn perinI.! evrnl 

,':10 ea .. il~· hi" inl'l.rrllr:II,'t.I, ,\ lerrC'lcnlali\'c Hln· 
~·L, ... r. "·hllur dr'i~n 'I .. rm e\'enl j, rc('ummcndcd 

h) Ihe COE fllr ""'(inin" lI.f·~'I' .. r nundriain, in 
nllnh~'rn S,,,' ~tC"il'II, Pret.li('lct.l flEe· 1 

h~·t.lrlli!r ... ph JII.':tk, ... 1 \';Irying "Iream (' .... nnd 

1'''':tI'lIn', :tICln~ wilh .. Uram ,'h;tnnd gCllmdry and 

wall'J,hell tJa .. in L'h;";ldrri'.i~"",. W"'" IheR utmJ',,&J 

hy tII:C'·:! III L'lIfnpUIe 1I.'·yur n, .. tdplain 

"------------------

L'IL'valiun~, A~ prl'viClu .. ly Olrnlinnrtl, a,'lual 

!oU~am channtt crnu'lK'clional g,·nnwn"''' "I 
varyin(C local inn.. were nhlainnl hlllll Ihl' 
lAthulalllry's L'umpUltr·tJa,cll AUTOGlS·MOSS 

graphic jnruml"liun ~yMcm da'aha~·. 
tlEC·2,,·ofllpulell nlKldrl;tin drvalinn, w,'rr 

ddtned wilhin Ihe OOE/LANL hllunllary rllr 1.1 

~raralc wi"crshet.l~ al 250·'t inll"""al~ u~in!t tJlllh 
HEC·I and HEC·2, TheM: walt'Dhrd, h;t\'l' a In\,ll 

or 32 Krarale 5ubhasin', Puk nuckl .. "'rre al", 

ddinrd wilh ttEC·1 ror lwu "ddili"na' wal('r~hrd .. 
having a 10lal or dghl ~puale ~uhtta,in': Ihr,e 
Jalcr walcDhcd, do nut C'ru~.' the DOF..iL,\NL 

r""ilily hnunt.l.uy, The BEe· 1 <lnt.l .,::C.:! inpul 

t.lala files u~d In gcntralc Ihr~ hyt.lrngraph rc:lb 
ant.l nnudp.ain deValilln,. ... re mainl ... ined ..... ilhin 
tlSE,tc rnr rUlurc rdt'renC'c, Par:,")('ler e~lima.ion 

rrnc.'ct.lure, ant.l L'nn~I","linn nr Ihe t.lala rile, arc 

t.leM'rihct.l in a !W:r ... rale rcp"I, whkh in"ludu Ihe 
AlTTOOIS,MOSS dala nU;tt·.inn Itl'hniqllC: 

ulili.lcd, Onc( all n,"llIplain' h"d tJt('n ddinrd hy 

tlEC·2. Ihi~ inr"nnol.ion wa~ read hOK'k in In Iht' 
MOSS ~y~lcm, ThtM" dala wc.e IMn IraJ1~rnr~cJ 

wilhin MOSS In dckrmine New Mellien Sf ... " 
Plane geugrarhi"aUy rdercnced cuprdinak!lo 1h.1& 
uniqud)' define Ihe 100'),ear noodpoul <II each 
sllnm c,m.,"lK'clion, Finally 1:4 Mlln .K'ifle ma~ 

depicling Ihc DOf..Jl.ANL ~",At.lalY :tfId all 100· 

y"ar nnodplain~ wer" prcparl'll. Thi~ ra"',el or 

m ... ~ i~ mainlaincd nn m" in LASI.·~ Fadlities 

Engincrrinll PI ... nning Gruup (ESG·2) urri('l'. 

Thnc mar~ ~l.i .. fy the RCRNlISWA JK'rmil 

requiremenl nr m:1pping all Hlfl')'C'.1r IJ ... tdrl;lim 

"'ilhin Ihe OOElI..ANI. fadlilY, 

~f. .:.I~maJ H.dialinn ~I~ .. ,unm~nl Siudy. 

I, Inlu((J",p.rt~n ,Iud,. In adllition let lhe 

LtIM,ralnry's routine IMrmolumin"K"nl dn~iJ1kler 

(flO) mnniln.ing nr CJlIemal pcnelraling r<lt.lialiun 

in l')CJf,. which i~ IIc~rihcd in Se(lion IV, a ~J'f, .. i,,1 
!\Iut.ly Wil~ (unJu'"t('d r,,,m Augu" 1'1IIf) 'flr,.ugh 

J:lly IWI It. evatuale TlD mcaMlrtmrnr,. Thi. j, 

ran "r It c,,"linuinlC ~lut.l1 L .. ,n,hling or an 
inklcnmpa,iMln or Lothor:.lory TUh .... jlh TI.~ 

.,h .... jncd rmm a cnrnmc,,,ial L',,"lraL'lnr, 
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On(' ~haY" ,If Ihl' MuLly in\'u!\'rd ~:ulocilling 

,'n\'jrumnl.'nr;tl d,,~iJnl'rl'r~ nhl;tined 1m", rhe &:Im
nat'hlr nl:lll In lott,ur"lnry ~imE'IC'", .. I 29 
hk,·aljun:r. in thl: ruulin~ ~nviwnmcnlal monjhtril18 

nelwurk. Twn t'nn;IiIt'lnr TUh were placed al five 
"f Ihcow I& ... ·;tlinn~. 

The ~Iudy t1t-san in AUJlU!\I, I 'NO. COli lru ror 
TLD~ wt'rc t'ulul:ah:d wilh Ihe La"'''''ln" Tl~ 
fnr IYin mnnlhll> nr ItK third quarlC'r nl IQQO, Both 
Ihe l~l~lr:1lury T1.D~ and Ihe mnlrat'hn TLOs 

wert' ~~rc'~d rur Iht' rtalllt' lime pcrind, one 
,·al"nd .. r quarur, fnr Ihco fnunh quaner nf )990, and 
rnr IhE' r.r:r.1 and M"'nJ1d quancr "f 1 WI. 

The inlert'ump;ui~'n w;u a -"'lind- slady as rar 
a~ Ihe ,'nnrracl"r won cuncerned. The ('on:racklr'!I 
Ttl» wcorco ~I uUI .. nd ,'ulln1ed f"Unwing Ihe 
'-llnlr;u-Inr!\ in:r.lruclinfl'i. No infnrmarion wa~ 
Jiven 10 lhe: cunlr;tL'lor ",mceming the nalure of 
~udy. The TUh prnvi&d 10 LANL were 
prn(u,-.cd hy Ihe c"nllaL'lur a!\ 'Would he: IIioK (rom 

any "'her L·u!\lnmel. 
The rrdimin;uy mu!\urcd annual aveDge 

C':41C'lIlal r;tdialinn Icvcl!\ fur 11K 22 ~ .. Iion." for 
which d"la ror all fuur quarlel'!l is avaibble i~ 

50huwn in Figure 37. Plca~ nnle 1~llhc CCJntfK1nr 
dOl' .. rur the Ihird 'lua"C'r uf 111«KJ wa!\ "'uITeel,,d fm 
il5 !>hnrler npu~ur( lime hy Kating Ibe 
mca~urcmc'nl!\ 10 a full quaner upn!oure. 

Figure 37 ~I~I ,how, Ihe twn·!\landard 
dc:vialion a'· ... eplaru:e "'and ahuyc al1\l Min.... lhe 
cunlraclnr'~ lt1u,"urcntcnb. The Lo\Nl. TlO 
mn~uremc:nl' appear ~1ighlly bul nul !'ignifinnlly 
higher Ih:\n Ih(t~ ntll .. incJ lrum lhe: contractor. In 
gcneral gund .. ~rc(,n1enl W:1:\ f&lund berw~en Ihe 
cur.lr;u;lnr·5 and LANL'!\ mel!!'uremc:nl •. 

1. r ... Kalfnn 01 Tr.Ut. ,\ rnicw uf ahe 1990 
mnnit,,,ing dala indicalrd lhal Ihe: 1oaIit.ns (or lhe 
dmimde", .1 SI"lion, I n (Shell) ar.d 12 (Wllite 
Rock) neelkd 10 be d'lInSCd. These dosllneae" 
had iniJially bc:en pbcal in .helM: new mlions .. 

"----

Ihr btginning uf 1'Wt). Stllh WL'r(' ,ul1~t'~ut'lIlly 

ruund 10 Ill: in In ... ·;aliun:r. t.! inl"fcil."E'd n;u~r~1 

rMlioarliYily. O"mma 5ofJC'clr .. 't...-rt." l·"IIn"h:-d u!iing 
it gf'rmanium &trlrelor al t'aL'h n' Ih('~' IWn 

wnlions 10 &tdermine whal radinnudidcs Were 
cunuibuling 10 the: ilM."rC'llSC'd (,lllem,,1 ,,,di;tl;nn 
d,1S(' rOlle, Wilh Ihe C'lIct'plinn "' it ~mall In'" 01 
,'nium-117 Ihal is ('nMislenl wilh w"rld wide 
fa!loul. only naruDlly Oct"uITing ntdiunudidl':r. wer(' 
found in eillwr !IfH"("lra. 

'Thnc ~~lliIl were compared with !lpe't'lra 
colkcrcd ill Ihe uUter no I""'alion!l in L~ AI"f04~ 
CovnlY. II was found Ihal C'lIlemal rildi"lion rrnm 
Ihe ""Iurally ocnming uranium I('rie~, Ihllrium 
Itriu, .net potnslum-40 ndionu('lide~ ""crc 2.1 
limes higher R' Sialum 10 .han Ihc aYcr,,~l" fur 
nalural Icr.e.llial radioac.ivily (rum IheM 
radionudidn al nther localions in L~ Alamu~ 
loWn.ile. The incrc:a~ in natural bad,groulJd 
radiaaion was found In M due' In a cinder Witn nur 
the TLO local ion. and i~ cnn,~r('nl with Ihe.
incrulM: ubKn-cd in the TLO mca~urcmenl. 

Ellcmal radblinn rrom nalurally OCCUlTing 
unnium·ltrics radionuclidc:5, lhorium·wries 
ndionudidn. And pol.!\5ium-40 wa~ 1.1 limes 
hip' aI 51.lwn 12 Ihan lhe: average lor nahlDI 
Ic"cllrial ,.dialiun background rrum nch (If Ihelt 
radionudidel al While RCKk. 11K'- oMcIVed 
incrca.1oC is COMisieRl wilh Ihe no measuremenl. 
The TLO h:.d been placed ncar a rock l1vlcf(lrping 
wilh slilhll), hip"r roneenlrarions of nalurally 
oc('urrill8 radionuclidcl. 

In acrordanec wilh OOE pi ..... nce, I...1MDlory 
TLOs arc nol usually plKcd in rdatively 
unoccupied areu of ~lighlly dC\'alcd Mlural 
ttxkgrnund radial inn. Bnlh nf Ihese .Ialion." hne 
been rclocalcd 10 nearby areas of more lypJnJ 
nalural bac:kpauncJ radiation. Other TLOs .rc 
roared .. !he ori&l'" IWo rocallanl 10 provide 
(unbc, docamcnlallon or lilac IMloIURmcnu.. 



-E 
~, 

L. 

E 
o,lJ 
Vl 
0 
0 
,,, 
:::;:t 

~ c 
'i c 

<-

:"lJ(} - ---- _ .•... -.- •. ----.- --- ~- ~ - .... ------~---- --_._----

1m, 
17u 

160 

1 ~,u 

14() 

I]\,., .... -* 
.,.r 

I~O 

110 -
100 -
90 

80 
711 

tiO 
!.(, 

JO C 
~o + 
1(1 

() 

l-.... 

Contractor Result 

~
ANL 03Ia.>\ .. , , ).2 Standard DeViations 

. .' \, .. "~ ,-----
./ / lil "\ .. /....'~ .... ~ .' -' .," __ "" /,; \ '\\ .' / """'-, ----~-,. A. -----'-- . ... \ '"... a...........''-~ ~,. "t'~_ -.--. '.' ',\ / /' -----e:: :~ ,,--.....--.--.~--t'--

./ \f - , 
. ,./ \ 

1/ . '" .,... "'IIIIIIIl\ \ ... ---' ".- . l \1........-------. 
Contractor Result -

Contractor Data -2 Standard Devlat lans 

Stations 51,52. and 53 are 
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LANL TLD Station Number (see Table G-3) 

..... 37. Las AI.",,--, NI.iuftal ubnhlufy/Cf)Rlra&."," TLD lnltn""'l'.lIw,n.. July lWO IhnlUl!h June', tWa. Pkl.w ac"e lhallhnt 
daillft' fur lk ptlw.t of July aWl' Ihn,ugl'a Junr IWI •• nd "" ..... 1 nut "'~~ Il' Ihc: Janury I"" Ihn1ugh 1X('C'mbrr ICNl' annu~1 
n.D rnult:l r~nlnl cbcwk~ in lhi, ',-p.rt. The'S(' .bll Ire' "ivc:n 10 indk:alc: lhe ,,"lin,inary n:suhs "r 11M: inltfCl1nt('ari.\u" saud)'. 
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Emi"-1inn!!. or Radiunuclidu ulh('r Ihan rbdnn 
from Ot-panm('nl "I Enc'rgy Fa('ilitiC'~. Tndr 

ul Federal RC'gu'aliuR. .. , Tille "41, Pari 6 •• 

Suhra" ff (Ik"'emhcr 15. 19"9). 

EPA 1'I"IId: U.S. En..-;mnmC'nl.a1 Proft"C1ion 
A8"IK'Y. U.S. Ann,. C41fTP.' of ERllintC'rinJ. 
U.S. Fish Ind Wildlile. and U.S.D.A Soil 
CURSCl'\'alwn Service: ·Ftdcgl ManlNI ,. 
lde'nelr,inl ,nd DfIiJlC'leiA, Juri .... iC1ioM) 
Well .... •• U.S. OtJ'YCIIIIC'nl Prin';"J orrlCc 
(January '''"9). 

EPA 199f': U.S. EnvirnnmC'nlal ffCJlCCli.iR 
ASC'IK')'. "Cnnr.:liye A"'lion Inr Sc,lid W .... IC 
Man'.P'menl Unil!!. (SWMU~) al Ha,ardou.., 
W"''IIe Mlnalrm('n' FlK'ililic:s.· prnpY~d rule, 
Tilk.co, Pan~ 2M, .r~!'I. 270, lind 271. Ftderal 

RClCi~u('r. Vol. 'So p. 3U741" (Jul)' n. 1991',. 

EP(j 1'1'11'; Envirunmf.'nla' PlnlC'etiun OlOUp. 
-EnyirnnfJJC'nlaJ SUl'\'ciflllK'f.' 411 LM Abu",,,, 
Outinl 1989: La~ AlallK1!' Nalinnal I .. .....".. 
luly rcof"'" IA·I2fJl.,.ENV (JURt' ,991.), 

ESO 1971'1: Envimnmf.'nfal SurvdUlllk'r Owup. 
-Environmenr.l' SUI'\'C'Ubnn: II La" AI.mm. 
Durin, 1977." La~ Abmo.. 5c'iC'nlifN:' LA"'",
lor)' lCJIIOf'I LA· 726l·MS (AprU 1971). 
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ESG I'~H I: Envirunmcnl.d Survdllan,,·c Group. 
• Ra;Jinh1gk.d Survey "r Ihc Sih: or It Furmer 

R.ulin*:lh .. ,,· U'luiu Wa~lc TrCitlmt"nl Planl 
(T A· .. S) an..! Ihr mnuenl Rl'l'(,jvinll Area~ or 
Add, Puclll.", and u,~ AI .. ,r, ,. Canyn", ... LAJ!l 
AI;"I"'~' New Muim. Final Report,· I...m 
Ala.i1m N.Uinnal Lar-llitlory report LA·RJl90· 

ENVIU.S. ikpar1menl of EnerJY rep'r1 
OOElEV"U,5/lU(Mity IIIKI), 

ESG Iq",,,: Envirunmenlal SUJ'\'cillanc:e Group, 
-F.nvirnnmc-nlal Surveilianc."C' ill Le" Alamm 

Du,inll IIIH7: t .. ,\ ,\Iamo\ Naliunal La ..... U3-

I."y n:plFl LA·IIJOn·ENV (May I'IM). 

ESC:; '"Kq: Environment:" Surveillancc C:;r.,up. 

"I:nwimnmcnlal Survcillanl'C' al Ul!\ Alal11ClS 
During ,"HH: LA" AbnKl!\ Natiunal La ..... ,.,· 
lory ,ep,rt LA·llf12Jl.ENV (JunC' 1'1"''1). 

tt:.knnson 111763: T. E. tfa'mnvm and K. V. 
Bmlkk. -Cnium·137 and Plulonium in liq. 
uid W.HI(' Di~harlte Area~ a' Ul!\ Aillmo,.

and F. R. Micra. Jr., and R. J. PclC'". "'11Ic 
Di~lrihUli'm .,r Plut« .. :",ium ami CC'!ojum "r 
Alluvia' Suil' in Ihe Ln, Alamm Enyirun,,

hu(h in RaJin«ninKY ""d £""'10' R'Jnurc'J 
(Duwden. Jlull·hin'Wm. lind Rm..,\. 111("., 
Slfnud~urg. Penn~)'lvan; ... 1 '176). 

flaklln~.un 11I7nh: T. E. tbknn'Wln. J. W. NY"ilIn, 
MId W. O. PUr1ymun, • Arc-umul:diun and 
Tran:\pu" nr Suil Plulonium in l.iclukl Wa:\&c 

Di'W."barjCC Arr;w~ al LUlo AJamllS," in 
,,,,n,,uranium NUL'lidn in 11K' En\lirnnmrnl'" 
(pFlII;ccding.'). InlrlNli" ..... 1 Alnmic: Energy 
Age-nC')' rrp," 1,\EA-SM.IW/W(1'176). 

ICRP 1'177: Inlem.1lional Commp',iItA on Radio
logical P,ulC'C.1iun. ·Kc:oommendalioM of lhe 

Inlemalion:tl Commission nil Iladloloafcal 
PRJledina.- acIoprC'd 11..., 17. 1977, rcap 
Puhlinliotl No. 26, AIr""'J 0/ '"t ICRI' I()) 
(1977). 

Krltmcr 1'177: Kramer, Callahltn, and A~'I,(Jl·iitll"~ • 
"Parlk,'i.llc: Anal)'scll or Drj " E"bau~1 Emi,,

.1.'1; al Ihe Zi .. Compan" A:,ph"JI Planl, UI\ 
Alamcl\, New Muim- (Scplcmt'fr 1'171). 

Lane PI8S: L J. Lane, W. O. Purt1mun, and N. M, 
'Bf:clC'f, "Nrw Esllmaling PrOCl'durn !~)r Sur· 
ral"C' Runoff. St-diml"nl Yidd. and Conlilminanl 

Tran~purt in LeJ!l AlaQ1o§ Cnunl,. New 
Mt'~il''': ..... " Alamol Nillinnal Lab"ralnry 
RC'P'fl IA·lOllS·MS, (April I98S). 

MIISM 1'176 M .... 'I,(r'! and Hanler-Sila, Ma!Wln 
Co .• Inl.' .• "Di'p,,,,1 or Wiler or Elau High 
Explu~iw('l'," Ma!l4ln and Hangcr-Sila., Muon 
Co., Inc' .• qua,lcrl, propess rcpons (January 
19711hftlUlh Miuc ... h 1'176). 

NCRP 197.5a: National Council on R.ldialion 
Prolceli&'n ami M(,UUr('mc:nL" "Rcyiew or Ihe 
Currrnt Stale 01 Radialion Pmkction PbiloJo.. 
ph,,- N:uional CuunC'iI on Radialion Pmlt'C'
lion lind M('"-,,urc:mrnl, rt'rort No ... 3 (I 'I7S). 

JlP.2-3. 

NCRP Iq7.5h: Nalial'lill Council on Radialion 
ProIC'c:,jon lind MnwrcmC'nl,. '"Nlliural Back· 
lroand Radialion in Ihe- UnitC'd 511:1"," 

Nalinnal C&luncil on Radi .. tion PRlkc:lion and 
Mn.'wcmC'nIJ r('pon Nu. "S (Nt.l1fc:m~r 
1 97S). 

NCRP IqK4: NaiiofYl Cuuncil un Radialion 
Proll'Cli"n and MC'.urC'JnCAls, -Expmuru 
rrom Ihe Uranium Series wilh Emphasis on 
Ibdon ancJ fl, DaugJIlC'II,," Narional Council 
on JUdiaiioll PrOieCiion Ind McaumncnlS 
rcpon No. 77 (March IS. 1984). 

NCRP 1987,: NalinrLIl Council an Ibdialion 
Pm:r.ction and Mca. ... rtmcnIJ. -Ion'lin. 
Rldialion Ea.,..rr of lhe PopalariPn nf IfIr 
Ualle" Stares." Narional Council on Aldialian 
Pmrcction lind McItUft'mcms rrpod No.9) 
(September 1987). 

--------------------~ Xr..l 
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NCRP IVH7h: NatiuRal Cuundl un R3di3lion 
Protel-'Ii"n and M~a~u'l:m ... nls. -ElIf'U'un: oJ 
Ihe PI'JIulaliun in Ihe Unil~d Statn and Canada 

from NarUM' O;.dgrnuod Radiitlillft." Nalional 
Cuuocil un R:tdi:trinn Pmlt:cliun aDd Mr .. 
lWJrmc:nl~ rep.,n Nu . .,.. fDcL"rmbrr 19117). 

NMEIB 19KK: En"'i"'nm~nlal Improvement 
Bc.ard. Slatl" ..,r Nrw MrJoit-u. "Ntw Muico 
R"gulalio,n\ GuvC'rning Willer Surrlir!l." (31 

ani('rKkd Ihr.,u~h Scplcmi'Cr 12. 1VHH). 

NRC IV17: Nuele." Regulalory C"mnti~'ion. 

·Cak:u.ark .. or .,\onual [)Qw~ In Man from 
ROUline RckaM''\ of Ru ... tor Emu('nl~ for the 
Purpo!K' uf E".aluating CompJi.fRc;e wilh If' 
CfR SO, AJl1Xndi:l I: Nudear Rrguialilry 
Commi. ... "illn reporl. Rrgulalnry Guide 1.109 
(CJ.:lntliC'J 1 V77). 

Pun),mun IV71: W. D. Purlymun, -Plulonium in 
Slrum Cbannd Alluvium in Ihe l.os Alamos 
Arca. New Mexicu. - ~ Alamn!l. Scirn.irI(' 

~ "'''''''''0fY rrp'" LA·"~ I (1971,. 

PUllymun ICJ7·b: W. D. PUllymlln, -Srurm RUAnfr 
and Transrnn nf Radinnudidu in DP Canyon. 
Lm AlalJH't\ envnt)'. New Mc:xiro." l..os 
Alanlc~ ~·iC'ntifil.· La"nfalnfY fC'rnn LA·S7 .... 
(lV7",. 

Punymun IV71": W. D. Punymun and S. 
Juhlln~n, -Gene'r .. 1 v('ohydro'ng)' or rll~ 

P.1j.J,iIU PI:lleau,· j"'"n.' "'''';C'o Gt'oloRic-ol 
StKi~I" C .. iJt:ht""i. 25th field Con fert0C't', 
Ghcnl Riln,:h. New ~fC'lko' IV7~,. 

Punymun IV74c: W. D. Punymun. ·Di'lpcnhNl 
and Movemenl of Trilivm in a Shallow 

Aquifcr in Mnfl.uwad Cany"n,4 I"" AI .. mm 
Sc:itnlific L,wur,tf .. ry repon LA·S716.MS 
(Sc:plcmhcr 191"). 

Punymun 1914d: W. D. Punymun. F. G. We'~r. 
and W. tI. Adalll'. -P,dimina" Stud, of 
Qualil, ur Willrr in lhe Drainagr A,ea 1'( lhe 

X/·J 

Je'mel River and Rio Guadalurc: Lm. Alamo~ 
Scientific Lahoralof)' rC'J'«,,1 LA·S5~~·MS 

(Arrill'l74). 

PUrlymun IV77: W. D. Punymun. J. R. Bu..:hhnl" 
lind T. E. U .. knn!lOn. -Chemical OUillify of 

Ernurnls and the 'nnllCnee:' on Walrr Qu:dil, 
in a SlYttow AquirrJ. - }flU,"'" of E,n·;ron· 
menlol (Juolil)' 6(1) (January-MiI,.:h 1977). 

Purtymum IqROa: W. D. Purlymun and fl. Adams. 
-Gc-nhydroJogy or Banddil'r Nalional Monu· 

"Knl, New Muko: 1.&'5 Alain'" Sc;irnrifk 
Lahuralory re purl LA ·H461· MS (I VKO). 

Punymun 1"'"lIt: W. D. Purlymun. R. I, PdC". 
and J. W. Owens, -(kuhydrnl"8Y or While:' 
Rock Can),on of the Rio Grande from O1owi 10 

frijoks Canyon,· Los Alamm Scirnlific Lah. 
Ohlory Ie:'porl LA·R635·MS (tkC'cmhc'r 19M). 

Punymuu 1983: W. D. "'nymun, W. R. HanKn. 
and R. J. Peleb, "Ra4i«hC'mkal Oulily uf 

Warer in Ihe' Shallow Aquifer in Morlandad 
Can)'on 1%7-IV78: Lm AlanIO'I N .. "(ln .. 1 
L1horil'OI, rcJ!lnrLA·9675·MS (M .. r",b 1'M3). 

Punymun IqM: W. D. ru"ymun, -Jlydrolugic 
CJt:u"~C'kri5Ii", or Ih" Milin Aquift" in the lm 
AI .. mm AI"": Dndopmcnr of Grnundwarrr 
!uPf'Jies." Lm Alam0!5 Naliona' bf1otalory 
rcpon LA·99S7·MS (lanary I""'). 

Pur1ymuA 191173: W. D. Pur1,mun, R. J. PrlrB. T. 
E. Suh:. M. N. Man, and F. fl. Drown. 
"SKk.,ound Cunctnlrarions of Radionuclkln 
in Suir. lind Rinr xdimr"b in Nonflcom NC'W 
Me_ico, 197 ..... 19116: r...tt. Alamos Naiional 
Uthnr .. ln,y rrf10ll LA·III34·MS (Nnvrmi'Cr 
19111). 

Punymun l~K"': W. D. p,.,r,m. and A. K. 
Stokrr. "En~jrOAmcntal Sial",,, of T,.dJnical 

Aru 49, Lm Alamos. New Mu"'.,." l.m 
AlltrHII N.tIioul LAboralory r"por1 LA· 
111J5 .. MS CNnvrmhc, 19M1). 
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PUrlp"Un IQHM .. : W. O. f'url)·IfIUn. R. W. 
F!:fl·nhaugh. M. C. WillialUlIo. "nJ M. N. Mac ... 

·Walrr Qu .. lily in Ihl' Vkinil)' IIf f"nf()n Hill. 
I'IK~ and I'1Mft: l.m. AI;m1o!'t N"Iinnallabo· 
,alury r"'pnrl LA-112W·PR (M:m'h IWUC). 

Punyltlnn 19MRh: W. D. PUflymun an'" M. N. 
M;u~!Ii. -Environmental Siudy or Ihe PuC'blo of 

San IhJrfu:1~u: Rrleren!."t' In W:tlt'r. Soil. and 

~dimrnl~: ltl~ t\)"nuK N .. ,innaJ Lat-nalory 
ducunknl L\·UR·ICM·3ft.1ft (Nu\'cmllCr 1988) 

PurlYOtun 19H1k: W. D. Punymun lind A. K. 
SInker, ·Waler Supply 31 lns Alamn,,: Cut
renl Slalu!oo ui Well.. ..nd FUlure Wain 
Supply; tAl!. Alamu," Ni,'i"n~t1 la""',.. .. h'fY 
fl'rorl L\·I tJJ2·M5 fAultu,,1 1""''''). 

Purlymun IQKQ: W. O. Punymu",. M. N. MIC'J, 
an'" S. G. Mc:lin. ·W:tlrr Su('('ty II Lm 
AI:.mm Our;ng 111M," .... K Aramm Nalwn.al 
l...ahonlOry rC'ron LA-If'79·PR (Oc1011Cr 
1'IIW). 

x,·~ 

PUlly",un l'XICb: W. O. PUllymun, R. Pelal', itnd 
M. N. Man. ·TraDlIopUn or PlulClnium in 
Snuwmcl' Run·Orr. - .... ". Alamn!'t Nalinn". 

l.1boralury frpurlLA-t t7'~S·MS. (July 1990). 

P,ulymu~ IY9f)b: Purlymun. W.O .• R.J. Pl'I"f!>, and 
M.N. M,,!:~. ·Plutunium Dcpn~ific'" .. r. ... 

Dislrihliliun from W"rldwidc F .. lluuf in 
Nnrtht'm Nt''''' Mui ... ·u and SUlllhern 

Colnrado," LI~ AI:tmos Nalinnl1J (.ahuralury 
r('ron r.A-' 17~4·MS. (I c.tQl'). 

USGS IWI; U.S. Gt'ulogkal Survcy, -\Walrr 
,R('sourrc Oal31 ror NC'w Mexico W .. lcr Year 
199(': U.S. GC'(llugkal Survey W"h', da1 .. 
NM·'IO-I (lWI). 

Williarm Iqqo: M. C. William!', '"lIandhnuk fur 

Slimpfe' cunC'ct;,,", Pfr""rvalinn. "nd In~rRl' 
mt'nfat Tcchniqurs,'" LK Alamm NlIliun: .. 
Laba.a.nfJ rrpoll LA· I 77.)8. M I Fe Itrvary 
1990 and updates). 
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APPENDIX A 

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS 

ThroUi!.hoUI Ihis reporl, l'Onl'l'nlrllliCln~ or riuJioac

live am' l'hemical con~lilucnl~ in air ancJ water ~mpln 

are mmr:trl."d wilh reninCnf ~Iandard~ and guidelines in 
r('gul:t~inn!'o or h:dcr:tl and ~Iale agencie!>, No romp .. -

rail' .. ' ~Iand;lfd~ rur ~'iI~, ~edim('nl~, and rood~Iuirs .. re 

;I\':lilablt-, ullur:.lnry npcralion!'o .. re ,,'ondurled in 

aceuulan,:': wilh .Jirceli\'l'~ rur \'ompliance wilh cnvi
ronmenlal ~Iand;lfds. Thue dirn'Iives are c(lnlained in 

OL'rarlnJl'nl Clr Energy (DOE) Onku 5400.1, "Gener .. 1 
En".ironmenlal Pnlgram". S4nO.S "Radidlion Prolerlion 
or the P ... blk itnd Ihe Envirnnmenl", 54HO.1 

"Environme." .. 1 P,c'ICl·Iian. !i .. reIY, .. 00 Health 

Prnlel'liCl'1 SIand;ud5", 54HO.11 "Requiremcnl~ ror 

R:tdiaCinn Proteelinn rur (keul'alin~"l Wnrkerr." ... nd 

5,,~.a.1 "EnvirClnn1('nl,,1 R"diali"n ?rnleclion, S .. (('I)'. 

,md tle;tlrh Prnh, .. 'linn I"rormalion Re('ut1ing 

Rc:quircn1l'nl', .. Chap. III. "Ernuenl and Enyironmcnl .. 1 
Mnnilnring Progr;,"1 Requiremenls", All or Ihcse DOE 
orden arc hc,o;nr or havr t'lccn reyiKd. 

DOE 'egulale~ radi"lion cxpcKure 10 Ihe I'ublk and 
Ihe wnrkrr fly limilin~ the radialinn dUK Ihal can he 
n:\'ci"cd during rflulinc lahPralory IJllCralion. IkcauK 
~Ime radionuclide5 remain in Ihe l10dy lind resull in 

('''pc'~ure long aner inlake, DOE rcquirl's eCln5ideraiion 

ur Ihe oo~ eomrnilmen1 c .. u~d t1)' inh .. I"licm, inges

linn, or .. b~n'1'ljon or 5Uci, radionudidc5. Thi5 evalU2-

linn involve~ inlcgraling Ihe dn~ receiycd rrom 

ri.dinnuciidcs ovcr a !ol;"nd .. rd perind or liml". For Ihis 

r('pnrl, 50·ye .. r dclSC: c:ummilm&:nl:> were \';tlculaled 

u!'oing d:~ r .. c:or5 fmm Rcr~. A I and A2. The dose: 

ral'lul'\ .. OO('Il"d by DOE ;trc "a~d on Ihe reeommcu

dalinn~ or Put.lical:"n JIJ or Ihe Inlemalional 

Cnmmir..,iun on Radj"lc~kitl PWlcl.·,ion ,lCRP).A..t 

ThlKC rill'lor~ Ihal have heen u~d in 'hi~ repurl are pre

~nlcd in AppcndiJi D. 
:r. ICl'X', DOE i5,ucd Order S.aUIi.: which finalized 

lhe inlerili! r .. di .. linn prolcclion ,Iandard (RPS) for lhe 

puhlk.A~ Tahle A-I 1i~15 currenlly "Prlicahle RPSs. 
nuw rderred lo U flull'K: dn~ limils (POb). 'nr oper

alilm .. a1 1hc Lothoraln.y. DOE', cnmrreheMive POL 

rur radialinn cxpcKure limil~ the dfel"live dc~ cqui,,

"knl Ihal .. m:mhc-r ur Ihe ruhlit.'" Citn rl:cei\'e rrtlm 

,\·1 

DOE opcralinns 10 IOU mrem/yr. lbc POL" and Iht' 
inronnaliun in Rd. A t and A2 arc haKd nn rccnm· 

mcndalinn5 or Ihe [CRP and Ihe Nalinn,,1 Cnundl lin 
Radi:tlinn Proleetion and Mealiureml."nl~.A.t .. u 

The crreelive dose equiv .. lenl is the hypnlhelk:ll 

whole-bod)' dmc Ihal would resull in Ihe !\am(' ri~k nr 

radialion-induced cancer or genelic di5()u~ .. r '" a givl"n 
CJlpmure 10 an individu .. 1 urBan. The dr-:cljye dme is 

Ihe sum or Ihe individual organ dusc". wcillhlcd tn 
aeeounl (or Ihe ~en~ilivil)' or each or8an 10 radial inn

induced damagl". The wcighling raelor" are laken from 

Ihe reeommendalion, or Ihe rCRP. The crrcelive dc)\(' 

equivalcnl inel~~ doses rrom oolh inlem .. 1 and eXlrr· 

n .. t expn5ure. 

R .. dionuclide con('enlralions in .. ir and waler in 

unconlrolled area" measured by Ihe lAtJoralnry'5 

surveillance program .. re rompared wilh DOE', derived 

concenlrltlion ..,ides (DCGs) in Ihis reporl (T .. hle 

A·2).A.' Tbe~ DCGs repreKnl Ille "m .. lle,,1 e51im:lled 

concenlrali(,M in w:ller or ;tir, laken in cnnlinunu~ly rur 

.. ('('rind of So yun. Ihal witt rnull in .. nnu:tt dfl"elive 

dose equjv .. lenls cq" .. 1 leI Ihe POL nr IOU mrem in Ik 

50th year of upn5urc. 

In .. ddiliun In Ihe 100 mremlyr dreelive dme POL., 

cxposurcs rrom Ihe air palhway are also limiled b)' Ihe 

Environmenl .. 1 Prolcelion Agency's (EPA '5) 1989 

sl .. ndald or JO mrem/yr (dftctivc: dme equi .. 'alenl).M 

To demonslrale compliance wilh IheK Siandard5, dnsc:5 

(rum .he air palhway arc l"ompued directl), wilh lhe 

EPA dose: limi1s. TIIit dmc limil or 10 mremlyeftr 

rel,li'red Ihe prtvious EPA limils of 2S n"emlye.1r 

(whole "00)') and 75 mrem/)'ear (an)' orSi'n).'" 

Federal and Siak lIImhienl lIir qualilY !IoIand"rd5 rllr 

nonradiOJclive potManl' an: shnwn in T .. hll" A-J. New 

Mnico r.1onradiologkal sllllndard., .re generally mnre 

slringtnllh"n nalional iland'lr&h. 

For chemical colllliluenlS in drinking waler. 5lao

dank have bc-en rrumulpled by Ihe EPA and .... lIpled 

by IIIe New .fex'co Envlronnknlal rml'rnvemenl 

Oivi.,1on (NMEIO) (Tahle A.4).AI Tne EPA's prim .. ry 
muimum ('onlaminanl levtl (Mel) il' Ihe malCimum 

pcrn1i5."ihk revel II( a c:onlanlinanl in ,,· .. Ier lhal i~ 
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Tahir A·l. IJOE Radl.llun I'roltnlon S .. nd.rdl fur 
t:"ttm.I and Inltmal t:lpOIUnl 

Ai, P.lltf1t1, Ilnl,1I 
"riltliltll w., .. ,. 

OCCU/NI,iomJl Expos"," 

.'irod".'ic f:// .. cls 

NoltJ'oclltU,lc f;//.CL'l 
Len!' ofeyc 
Extremity 
Skin 01 the whnlr hudy 
Ors .. n or li~\1Ie 

lJ "bnrn Clli/4 
Enlire sc!'lalion ('(rind 

.;11'",,11 •• IJOM .:qul.a'n." •• 
Point or Ma.lmum Probable t:Sp05_U_R __ 

100 mreDl/y,C 

Krr,celye Dose .:qul.a.tnl at 
Pelal er Mallmum Prehabl. t:'posun 

IOmrem/yr 
4mrem/yr 

S rem (annvil cr(eclive dusc equivakn.') 

IS rem (annulIl cJmc equivarenl l) 
SO rem (Jlnnual doK equivalenl') 
SU rem (annual dose equivalenll) 
SO rem (annual do5c eCluivalcnll) 

0.5 rem (annual crredivc dose cquivalenl') 

aln kt'cping with DOE policy. upm.urcs !'hall be limiled 10 as small a rraclion or Ihe respcC1ive annual dose 
limil!lo fl., praetkahle. DOF..·~ RPS applies to ClIposurcs from murine LahoDlory .rallon, cxcludins am
lrihuHnns rrom eo~mic'. le"C!\friil'. sJobal raliOld, sclC·inadiillion. and medical diaposlic SOUfCn etr nadia
tjnn. Rou«inc o('(ralion means I'onnal, planned opcr:ninn and docs noI include IIdual or poIenlill aceiden
lal Uf unpl .. nnc&J rdn5C!l. EJlpMurc limils ror any member or Ihe acne ... 1 public .rc lakcn from Rd. A4. 
limil!' fur oc\.'l!paliurtal cxpuwrc arc laken fmm DOE Order S4RO.11. 

!lA, u5Cd by DOE. cffeC1ive d~ equivalcnl indudes heJlh Ihe crfeC1ive dose equivalent rrom clfemal radi· 
ation and fhe cummined c:rfcclive dUK c'luivllenllo individual .iulles rrom ingescion and inhalation durins 
lhe calcndar year. 

'Under special circums.ancc5 and WbjcCllO approval by .he DOE •• flis cHcClivc dose cquivalent limil may 
he h:mporarily increaKd up to SOO mrcmlyear. provided Ihe dole IYc .... d ewer llifelimc docs nol ClIC'Ced 
IhC' principallimil of Hr'mremlyea,. 

~is level i~ from EPA', KRuiliioM pmmalplcd under lhe ClcaR Air Ad (40 efR 61 t Subparl flJ. 

'Annual crrecrive &JOK c'Iuivalcnl i!o the dic':live dme cquivalenl received in I year. 
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T.hlrA·l . 1J()~:·llJrrfftd ('ol,rn'n.IQn (iulde. ror Public I) ..... nd 
• Jttri",d Air (·nnun.,..lnns fnr ("nn.rollrd An.s· 

1)('( •• 'or ('.leu".r. (iuldr. ror 
1 'nconlrolled Aft'.J IJrinlcJnl W.rrr IJA(Os for 

't!n/ml., S,.1ftnJ COII.roIII'd Amu 

Nu~lIde Air W •• " ("(:11,,,1.) ("Cllml.) 

'H 1 x lit" 2 x IO~) II x lit" 2 Ie I~' 
'Dc .. JC 10-' I x lit" .. JC lit" 8 JI 1O~6 

"Sr 1 JC 10-10 2 JC lit" R JC lit" 6 JC 10"' 
""s,., " x IO- I ! I • tit" .. JC t()-I 2 JC 10-' 
·'''Ca .. x I(}-IO 3111 10-6 1.2 JI 1()-1 7 Ie 10-' 
l..'-U Q x 10-'" .5 JC moo' 2 .I~' 2 x ur" 
:·'~U ] • 10-1.' 6 JC u:r' 2.4.10-1 2. 1 It'll 
l.'IU I x 10-1:1 6 x 10-' 2.4 Ie a()-' 2 JC 10-11 

:,uPu ) x 1ft- I " 411110'" 1.6 JI 10-" 2 Ie I~u 

:,""Pu" 2 x Ur'" ) • 10-' 1.2 Ie 10'" 2 JC lO-u 
:MlPu 2 x 10-1" 1 x JO" 1.2.10-' 2 JC l()*ll 
:.lIAm 2,. JO~I" ) ,. 10-1 1.2 JI 10-" 2 Ie 10-11 

fpalm", (mall.) (m,,'.) (Prlm.l, 

Nalura' Uranium I x If,.· 11.10-' ) .. 10-1 J .. 10' 

"Guidc~ ror unc:onlrullcd .uca~ ate baKd on DOE's PDL rot Ibe general public;'" lhose ror oonltolled Ireu arc 
ba!W:d on ~cupali()nal RPSs for DOE Order '''80.11 C-RadiMion Prmeclion ror Occupalional Workers,' [)cC'ember 
21. 19HH). Ciuidc~ apply 10 ronccnlfilli"n~ in escc!!., otlbuK occurring nalurally or Ihal Ire chic: 10 (allout 

"Ciuidn for :·""Pu and ""Sr arc Ibe mOioI arrropriale 10 uSC' ror grou alpha and grou bela, rnpc:c1ivc:ly. 

d('ri\'ercd Ie) Ihe ullimale UK'r 01 a pub.ic wa.cr 
!-ty!'\.tcm."" The EPA', !ot't'4mc.bry waler slandard!. con
lro' conlaminanls in drinking waler Ihal primarily 
,,((eC1 aulhrak quali.ies u"X'ialed wi.h pUblic accep
lance 01 drinking warer."? AI considerably lIilher ron
ccnu .. linru. of Ihc!loC corllamin.anls, health impliQlion~ 
ma)' :u;\C. 

RadioM'I!Yil), in drinking ~"a'cr i~ rcgula.cd by EPA 
r('Buialic°ns cnrua;ncd in -It, CFR 141."" TheK regula
lion .. prnvHle thai C"nmhincd w'Ra and !!ARa may nni 
ucccd .5 lC 10.9 ,.CilmL Ci't"~ arpha .c1ivi., 
(including !!6Ra, lnll excluding ,adon and uranium) 
m:t)· nol clcccd 15 x 10''1 J,&CilmL 

A ~eenin8 level ul S ,. 10'" ,.Ci/mL rur gro.u 
"'ph:. is e,labli .. bcd 10 dc:fennine when analYl'is 
!IoPCcifi.: .. Uy (or radium i~JIOf'C' n nc:C'u"'ry. In this 
repun. plUIO!'Iium conccnlnliofts are: c:nmp.red witlt 
,"-'lit Ihe EPA gruu alph .. 'fandard fur drinking waler 
(T ... ble "''') and Ille DOE guides ,,·akul .. lcd I.,r lhe: 
oco ... app1i,,~ble 10 drinking ",'arer {Table "-2). For 

manmade bela· and pholan·emillin. radionuflicks, 
EPA drinking waler ilandarlb arc limiled 10 co,,"n· 
Ira I ions lhal would resuh in doKs nol cxcccding .. 
mremlyt, cakulalcd according 10 it spc:C'ificd pl'OC'edlllc. 
h' add iI inn , DOE Order '400.' requires lUi DOE· 
oper.lre! public Wiler supplies nol aUK pc:r.r.nm ron· 

sum in. lhe waler 10 receive an dlediYe doM: equiv •• 
lenl clicecding .. mrcmIycar. Drinkin, walcr ('on('Cn· 
Irarion pick!. bawd on Ibis requiremenl Ire in Tattle 
A,2. 

In ii' rCluJ.rions. Ibe EPA taas c51attlilllK'd mini· 
mum concentralions o( ttnain C'ORI.min:tnt~ in Wllcr 
nrr.c1 Irom w.s.rc:s ltaal will cauIC .M wnle to t'IC 
dcsipakd u halatduus by rea50n or ImJicily."11) The 
'ollicily C'bariKfcri~ic leaching prCX'edurc (TCLP) mu~1 
fullow slCp!' nu11incd by Ihc EPA in 40 (FR 2'-1. 
A~ndi.. II. In .lIh rrpon. the TCLP minimum 
('o"ccnIDljor-S (Tallie A.S) arc UK&! lor mmparillCHl 
wilh cnncer..,alions 01 sclcc&cd cnnlliluenl' in CllrKI, 
lrom Ihe L:.buralory's active wa.,I: .rca,. 
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A"~IlIJCina New 1\t~.ll:1t 
'nUublnl nmc Ifnle Shlnd.rd 

SuUur dio~idc Annuala,ilhmrli" mean ppm 0.02 
2" h(1ur~a ppm 0.10 
) hmu~a ppm 

Tntal !ou~ndcd AnDu.1I 8t'umclrh: mun .. 81m) 60 
rartkulftlc milller )0 days .. JIm) 90 

7 dAY! IIlIm) 110 
2" hou,~a .. 11m) 1.50 

PM1fI 
it Annlla. arilhmetic mt'an ,.gtmJ 

24 huuh pll .... ' 

Car"'ln m .. noxide H hnursa ''Pm 8.7 
1 hou" fII'I'I' 1l.1 

O/llnl! 1 hOUle I"fIm 0.06 

Nil"tg~n diu"i« Annualarilhmcli.; mean ppm 0.05 
24 tr"urs- PI"" 0.10 

uad Calcntlar quaner JAllmJ 

Bc.-ry Ilium • JOd.,. .. "m) 0.01 

A .. hc-:r.lu!' JOda,. JAlfm' 0.01 

HI.";"'Y mcral~ )() d .. y~ JAW-' 10 
(Inl"l.:nmhincd) 

Nnnml.".hanc ) hi""" ppm 0.1' 
hyd"I(';),"'nn~ 

aMuimum .C'PJlf:cnlt4ninn. nell 10 M ("lICecded more 1_ 0IKe pcr ,nr. 

~Panidc,., mca.\urc:d a. an dlcdi'llc diameter or elO ...",. 

'ttIc tlancbrd is Iltained whe" the clIIpcC1td number or ell,s prr calcftdu ., tM 
wil" mallimum fIourly a"mI,e coft('C'ftlrafiou above lhe Umills .1. 

.·.du.1 SUnd_rd. 

I'rtm_'1 SKnnd_11 

0.03 
0.1. 

(J.05 

.50 SO 
ISO ISU 

q 

l! 

0.12 0,12 

0.053 lUIS) 

I.S I.S 
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T.tllr A·4. !\I •• lmum ADo, ... hlr ("onlamln •• II..rulln thr Walrr Sup.-I, 
Innl"JC.nl~ (·hrml~ ••• nd R.dllKhrml" •• 8 

Inurx.nlc CMmie •• 
('nntamlnaat 

Primary SllIndllrds 
Ag 

A .. 

Sa 
Cd 

Cr 

F 
tlg 

NO., eft' N) 
Ph 
Sc 

.S'CIJndllry Sratultlrd... 
CI 
Cu 

Fe 
Mn 
SO. 
Zn 
TDSc 

rlf 

-Rds. All and All. 

0.05 
0.05 

0.010 

O.OS 

4." 
fWfJ2 

If' 
0.n5 
11.01 

250 
I 
0.3 

fJ.05 

250 
5.0 

sa, 
6.'-H.' 

It.dlochrmlul 
'~onlamm.nt 

OrOSI allrhab 

C;rms belal 

'H 
'IOSr 

bSec lur ror diKuuion of applicafion of pnullpltl MCL Ind srou "phi 
~recning level or 5 • 10-' pCillJL 

cRd.AI. 

M'·I. 
fJ'("Uml., 

IS • IO·~ 

'0 .. Ut·" 
20 .. 10-6 

8 II 10-" 
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Conlamln.nl hntl!') 

Al'Knic ~.O 
Barium 100.0 
8cn7.C' ftC' 0.' 
Ca&lmium 1.0 
Carbon IclrKhloridc 0.' 
Chlordane 0.01 
ChtorolJc.on1.ene .. 11.0 
Chloroform 6.0 
Chromium 5.0 
o-Crcsol 2W.0 
m·CrC'soi 2QO.0 
p-CrrKJI 200.0 
CrC's.lt 200.0 
2 ... ·0 10.0 
1 .... ·OK:hlorobcnlcnc 7.5 
1.2·DkhfOfOC'lttlllc 0.' 
1.1· Oirhlorocltty lell4! 0.7 
2 ... ·Dinilrolotucnc 0.1l 
Endrin 0.02 
tfC:plxtt'or (and iRs epntdc) 0._ 
HUKhlorubcnlCnc 0.11 
HelKhlorobutadienc CJ.5 
Hellchfomcltt311C 1.0 
Lc.d '.0 
Undanc 0.4 
Mercury 0.2 
Melttox,dllor 10.0 
Merbyl C'llIyl kelone 200.0 
Nilrmcnzene 2.0 
Ptn&'r.K'hloropttcnol 100.0 
Pyridine ,.0 
ScIC'niu,,, J.o 
Silver '.0 
T -:If.ldlorotlhylcnc 0.7 
TOllphcnc 0.' 
Tricblo,oelbylene' 0.' 
2,4.$. T,kblornpbcnol 400.0 
2 .... 6-Triddorup ...... nol 2.0 
2 ... .$·TP (Silvcx) 1.0 
Vinyl C'IIIoridc 0.2 

"C01Kcnlfalio"" 01 _pnk'conllmlnanlS lUI C'OIUIllUk hUlldous "'life. 
bReI. AIO. 
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A I. U.S. IkpartR1rnl or Enrrgy, "'nlrmal Dose 
ConvrBi4m Fa4:lur" rur Cakulalion or Dose 
Itl Ihe Puhlic: U.S. Ikpannk:nl or Eners), 
rcrun OOElEH·OO71 (July IqKK). 

A2. u.s. IkranR1rnl Hr EnrrllY. "E"lrma} 
Dusc-Ralc Cunvcninn FII~ .. nB rot 
Cak-uJalinn nl Duse III Ihc Puhlic: U.S. 
Ikpartmrn~ ur Enrrs), r'"port OOEtEH·1D70 
(July I 'nUl). 

Al. Inlemali.lOal Com,"i~'iun on Radiulogical 
Prulc('linn. "limil!' fur lnl"kr:. 411 Radionu
.:lidu ,,~ WnrkcB,- ICRP Put'llicalion 30. 
Part., I, 2, IInl.l 3, and their lUJlf'ftcmt'nI!', 
Anlfo/J II/ Ilf~ ICRP 2(3/4) -11(4) (1979-
19M2). and Puhlh:alMm 30, Pan 4, 19(4' 
(19KH). 

A4. Nalicmlll Cnundl on Radiali.,n PrOlrdion 
and Mcawrcmcnl:., "Rc('ommend"li(Jn~ on 
Limits lur E"".KUrc 10 hmilin, Radialion: 
NCRP Rep'" Nn. 91.(Junc 19M7) 

AS. U.S. Dc-panmcnl Dr Ene'JY. "Radialion 
PrOle&.1ion tlr Inc Public and lbe Environ
menl: U.S. DepartAiconl or EMr.y Order 
, ..... , (february 8. 1990). 

A,' 

A6. U.S. Envih~l1menlal Prolel'lion Agcn ... y. "4U 
CFR 61. Nalional EnJi~, .. d(m SI"ndard~ ror 
H~11Udou5 Air Pullu:'n'". RlldiClnudid(,'~~ 

Final Rule and Nolier or Recon"ilkrlliion. to 

Frd"ral R"RUI"r St. ,. "'3-51 715 
(Dc-CC'mhtr IS, 19149). 

A7. U.S. Environmenlal Prolt'clion Agrnc),. 
·Nalional Emi~,ion S'andard rill Radionu

"'ide Emmion. rrom Dcp"nmcnl 41r Energy 
Flalilla; Cod" 0/ F .. d"rol R"KUlulil1lu, 
Tille 40, Pan 61, Suhpan II (198::). 

A8. Environmentlll Imrronmen. Board. Slale 
or New Muico. "New Muico RelCulalion\ 
Ouvcming Waler Surrlies" (a!\ amcnckd 
lhroup June 12, 1989). 

A9. U.S. Env;ronmc:nlal Prn'cl"lion AlCenl·Y. 
-Nalinnal Primary Drinking WOller Regula
lions: Cod# 0/ F#d#Tal R#!Culal;olU, Tille 
40, Pan, 141 and 142 (1'lR9), and "Nalional 
5c'mndary Drinking Waler RrguJ .. tion!l: 
Pan 14) (''lR9). 

AID. U.S. Environmenlal Prolcclion ASCn('y. 
-n.le 40, Pan 261. fdenlificalion and Lblirtg 
or HRardoas Waste. Table I. Malimum 
Cancaunllion af ConIamlnafllS (or the Tos;· 
cil, Cf.'IftCCn'nlions." (lui, I, 1990 c.Jilion). 
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APPENDIXB 

PROCEDURES FOR SAMPUNG. DATA HANDLING. 
AND QUAUTV ASSURANCE 

A. 'll'IumolumlnHC'ellt 1)OSlnMien 

Thennoluminc~cnl do~imelers (TLOs) UKd at Ihe 

L1hor;tlory are lithium nuoridc: (liF) chips, 6.4 mm 
!WJu:trc: l1y 0.9 mm Ihick. The Tl~. ar'er being ex· 
pUKd I,) radial ion. emil lighl upun being heated. The 
amnunl nr lighl i~ propc.nional 10 the amounl of ndia· 
linn In whkh the nD was c:xpoKd. The nOs IIKd in 
Ihe L1horalory'~ environmenlal nlOniloring program 
:trc: inKn~ilive 10 n('ulrun~. ~() Ihe conlrihulion of ('OS. 

mk neU1ron~ 10 nalural background radial ion i~ nol 
me~ured. 

The .:hips arc annealed 10 .$()·C (7Srf) for I hour 
and Ihen cuoled rapidly to room lempcralure. This is 
followed hy annealing al l00-C (212·F) for I hour and 
ag.1in conling rapidly 10 room rempcrarure. For lhe 
annealing ,,·onditinn.\ 10 he repcarahle. chips arc PUI inlo 
reclangular boro~ilicale g1u., vials Ihal hold 48 liF 
.:bips eik'h. TIKSC vials arc slipped inlo a horosilicare 
gln\ ra"'k so Ihey can be pbced all al once inlo ovens 
mainlained OIl ,u1)·C and lon-C. 

Four LiF chip-' con.\lilule a dmimcler. The liF 
"'hips arc .:onlaincd in a Iwo'p"n Ihrc:ackd a.\.wmMy 
rmdc of an op.1que ydlow acetale pl ... "ic. A calibralion 
~I is prepared each lime chips arc annealed. 1lIc 
<.-alibralion SCi is read allhe !\Iarl of Ihe dosimc:lry cycle. 
The numher of do~imeleB and u~ure levels arc 
delermined for each calihralion in ordc:r 10 dficienlly 
u!w: aV1ilahie TlD ch~ and personnel. Each sci 
c'lRlain.\ frnm 20 10 SO dmimclcB. Thesc arc imdialed 
:.1 levd!\ bclween 0 and SO mR lUing an 8.S.mCi 1J7es 

~nurcc calibraled by the Nalional Bureau of Siandards. 
A faclor of I nuem (Ii!\.\uc) :I I.OSO mR i, u~d in 

('valualing Ihe dosimcrer dala. Thi~ faclor is the recip
rc..:al ell Ihe product of lhe r"enlgen·ln·rad convenion 
faclnr nf 0.'IS8 for mUKk fnl mes and of 0.994, whkh 
,,'urrecb fur anenualion .,f Ihe primary radialion beam al 
clecrronic equilibrium Ihkknes\. A rad·fo-rnn 

conveBinn fmor of 1.0 (or gamma nys " used. as rec
omm('ndtd by Ihe Infematioful Commi!\.\ion on 

n·, 

Radialion Proleclion.R1 •B1 A melhod of weighled lea~I' 
squares linnr regreuion is UKd 10 dt-Iermine Ihe rda· 
liomhip belween no reader rUJl()n~ and dUK (Ihe 

weighting fador is the variance).t.·l 

The TLD chips UKd were all from lhe ~me pro· 
dUc:lion bakb and were Kled~d hy Ihe manufaclur~r !W 

Ihal Ihe mel,ured sl.ndard devialion in Ihenn,,' mi· 
neK'Cnl scnsilivily is 2.0'JEI 10 4.lY4 or Ihe mean al a 
IO-R exposure. AI Ihe end or eacb neld cycle. whelh~r 
a calendar quarter or the Los Alamos Meson Physic~ 
Facility opcrallon cycle. ehe dOK al each nceworlt 
loalion is eslimaled from Ihe rtgreuion along wilh Ihe 
repelSion's upp:r and lower 9S~ confidence limils al 
Ihe cslimaled value.1M AI the end of Ihe calendar ycar. 
individual field cycle doses are summed for each 
local ion. UncenalAly is calculaled as Ihe summalion in 

quadralure of Ihe Individual uDUrtlinlics.R.' 
Further delails an: prcwidcd in the TlD quality 

Ulurance projed plan." 

8. Air Samp .. .,. 

~mples Ire cotltckd mo.uhly al 2M conlinuou~ly 
opcnling Slations.86 Air pumps with now rale5 of 
aboul ~ lJs arc used. Airborne lerosoh arc c:nUecled 
on 79·mm·diameler ~ySlyrenc fillers. Exh filler is 
mounlee~ on a "",,rtr.dge !1Ia1 conlains charcoal. Thi.~ 

char""... I is nol roulifKly analYltd for radioaclivily. 
HowcYer. if an unplanned rdC'1SC OC'CUf5. Ihe charcoal 
can be analYled for aAY IJII il may have roIlecled. Pari 
oflhe lolal air now 1.\ passed Ihrough I cartridge ,·on· 
laininl silica gel 10 absorb almospheric waler vapor for 
r,ilium analyses. Air now nics Ihr,",,,, tIoth "mpling 

nrlridlcs Ire melsured with mllmelef5. and Ympling 
lima Irc rec:ordtcJ. The emire lit IImpiinJ Ilain al 
eKh llliion is cleaned, rcpairC'd. and calibrlled as 
needed. 

Two dean (OnlroIl.llelllre used rodeltd any pos. 
sible contaminalion or Ihe 28 ym;tUnl filter'- while 
Ihey arc In cr:.n~iI. The cUf!Irol filk~ accompany Ihe 
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:K )O;lIl1rlill~ rill~'r .. wh~n Ih~'y ar~' r1an-l.! in Ihe air 

';""pln .. imJ whl'n Ihry afl' tl'u1ewd. Th~' l'un.,.,1 fil· 
I~'I" ;II~ an:tlp,'d (m ladinal'lh.-ily ;dnn~ ,.;jlh Ihe 2M 
",lrnr'in~ filla". I\nitlylk;d rCl"oulll"o fllr Ihe ""lInlr~11 

filh'r .. art" 'uhUa,'h'l.! rrnOl Ihe arrrurrialC' Itt.,~ .. rt"~ull~ 

hI IIhlain n,'Il.!ala. 
,\1 un(' ,,"':o.il(' '"("ari"n, TA·S" (SlaJinn 30). 

airtlClrnc r;u.lill.l,·li,,·ily !\ampkl"o are mlln'lrl.! weekly. 

.. '~rhtlrn~· p;lf1il'ul"h: mallu nn e;wh 'iller il"o cllunlcd fn. 
f!r ...... ;,Irh.l anl.! I:rll .... ""I" [I'·li"·ilu·~., whil'h help Ira('( 

I,'mptfal "'arialilln, in r;ulinnudidc con('c:nlrillilln~ in 
aml1knl ai.. The ~ml." mn,urC'menl.. arc made: 
nlltnlhl~' ,tn a (illet (film Ihc i:,.'pannl .. (Slillion I) 

r"l=innal air !o.'lrnplc:r. 

On .1 qU~'I('rly f, .... i" lhe mnnlhly fihe.~ Inr c:.1II,·h 
.. Ialilln arc ,'UI in half. Thc filkr h"ln', ;ur ,·,tfllhine:'" In 
pr.~un~ Iw,.. qu ... rlcrly C:llml"~ile ,ample.. fllr ea('h 

.. 1;Ililln, Th(' finl ltrnur i, analY/e'" fn. !"Pu. l19J.oPu. 

and :'I,\m (nn !>Cle('I('''' Hhc~). The ~l'IIn&l 8'ouP of 

fill,'r hal\'u i .. "wel.! rn. uranium .. nal)·lii.. ... 

Filler, frllm Ihe finl ,'nf11p"ilc .:rtlUJI a.e: ignited in 

rJalinum l.!i .. h<- .. , "ealel.! ,.·jlh ttf·JlSO, 10 di~\(Jlvc 

:\ilka. wcl·i1I:\h<-c.I wilh IINO,.":O: 10 &lecompose' 

1If1=;lnk rnit.lue:, a"", Ucalel.! wilh lISO,·tlCI 10 en,ure 

i!WI!lIpi,' e:'luilittJium, Pluillniufll i .. M:p"'''lec.l from Ihe 
.r,",ulling !W1lulHffl hy .. nieln u,'h"nge. For It Klcelel.! 

"alilln~ ... me.jrium j, ~p.1fal~ l.! hy calilln u"'h"nge 

frllm lhe eluanl ~C)luliltn .. rnulling frllm the rlulnnium 

!>Cp;""lilln PfIJ('e~" Th" ru.ifieJ plulonium "nl.! 
:.merkium .... mrh~!'e arl:' '-Cpar"l('d, cll:'l·Un"'c,.~iled, "nt.! 

mea,ured rllt illpha·p"nide: (mj~'illn "",ilh a ~CJli"'·:.lalr 

alph .. ·Jer"cljon .. y~lem. Alph"'r-,ni('1c ene'BY lI'0u~ 
...... "", .. iale'" wilh de,'ay of !.'·Pu. !.\q.:M,PU. an'" !~IAm a.e 

inlqr:';IIl'l.! and lhe' ('cln,'('nllal;un IIf each .a",jonuclidc in 

il;\ 'e!ope"rive filler ~mplc i ... ,,·aku!,elel.!. Thi~ lechnique 

t.lc1C.. nul "'ifre:.e:nli"'e: hc:l"een 1'·Pu an'" !4npu, 

U.anium ,.naIYM:!'e hy nculr"n ac:livaliun analy!oi~ (M:e 

Appen"'illl C, a.e "'Cine ,m Ihe !IoC('lIn'" group or filler 

h:.I"·e,. 

Si.k .. ~d camidgl'" frllm Ihe 2H a;. ~mpling !\Ia· 

rit". .. a.e "naIY/c,f munlhl~ fu, IIili,,'cd wa'er, The 

,·"rltidgr"·lInlain hllK' ·ilh.l~i4lin.,:- gel I .. l.!rlcrmine Ihe 

degree Hf dnic:nnl .... Iu.ali .. n. During ml'" /I"I/llb\ uf 
IIIW :t~lh:'e humil.!ily, .... mpling nnw t",(,) .. re 

im'rl:i4\cl.! In en ... v.e ",tlln'l;nn fir enough "'"Ier vilpor 

lu. ifn .. IY'i~ \\';111 ... 1\ l.!;~ilkd 'rum each ~ilica lei 
(';enti"'8c and .1n "liqulJl IIr Ihe "'~ilJ.tre i~ anal)'lcd fIJI 

I.ilium tty liclui'" ~inlillalinn "lIunlin.:. Th~ amfJUnl .,1 

waler idJ!'eurllCt.I tty Ihe 5ilka gcl i~ dC:lt"rmim'd hy Ih~' 

ditre.elll'c hflween wdg."I~ or Ihc gd lId.,r,· ami ;tn,'r 
~mpling. 

Analylinl qualily ('unUIII fnr analy~ .. Jnn,' in Ih<-

air SolJ11pling prngtam i\ dl"~:,ihf'" in Aprcndill c. In 

hriel. hnlh hlanb anl.! ~Ianl.!",l.!!o "re "n"I), .. cd in cun
jun('linn wilh nnnnal an"IYlk,,1 r.,K·el.!ure... I\ooul 

lfY.f nf Ihe lIIn.1ly~, "re "'evule'" 10 qU"IiI), "","1101 . 
Further l.!rl"iI .. ma), be: rnun&l in Ihr air "'mrling 

IJualily a"-,ur,,n,'e pfllje,,'1 rlan.h7 

(0, Wilier S.mpttna 

Sutlace walet ami grnun"'waler ~mrlinlC 'Iali(ln~ 

ate tu0upc'" hy lex-alinn (rl',lCiunal. re.imelcr. IIn"ile) 

an&l hyl.!.nlngic .. imilarily, W"le' !Ulmpl", Me laken 
once II' (Wiee a yea., Sampln frnm "·cn .. arc ,'uUeclel.! 

afle. ,ufficicnl waler ha~ ~en rum",,&1 "' hailed 10 

emurc Ih"l Ihc ""mplr i .. rl'JlrC'~nlaliv" nf Ih,' OHfuifer. 

SJlring ""mpln (grnun"'w"ll'r) ate ,·.,t1e(lel.! al 'ht' 
dischatge p,in!. 

The .... ·ale. ~",plr~ ... re "nlln'tel.! in -I·t rnl)'rlhylrne 
OOIlk_ 'ttI' .a&ltlX'hc:mKal ,'naly~,. The -I·t h.,IIln arc 

"""i"'ifie'" in Ihe ficl'" wilh .s ml nr ('nn,'('nll"lc&l nilric 

ad'" ant.! Ihcn arc .eturneeS 10 the lahc'rllinry within II 

fcw hu,,,, nr samrle: culle(licm ror fillr"linn Ihruvl:h a 

"""-J1m milliflO'c membrane fille:', The: !\amrk~ arc 
,uulindy "naIYle'" ra"'iOt'hl'micIlJl), rtlt 'n. I 17Cs. Ic,lat 
u.anium. !.'·Pu. and l.19.J4I.Jpu. a~ wei, a, ror Br.a., 1IIlpha. 

hela, "neS pmm.1 aclivilie~ Sc:1c4:Il"d ~mrln a.r at\() 

an"IYle'" rot :~IAm. WlSt. an'" a~'celc"'lor·in"'uce&l 
aclivalion p.ndueIS. An.elylical mel~M.kl"'ItY an'" il\ 

qualilY a~,unnce ptogram atc "'i~uc'" in Arren"'i,. C 
or I"i~ remn, ~Iilc'" eonlaine' an'" J'fl'~~"lion 

.,,~ui.emcnL' or Ihc He.llh and Envitnnmcnl,,1 

Chemi~lry utnup (ffSE·9) ate &JeJ(llmcnlecJ in a 

bttndbnok.M 

Walet samptu (or inntpnic an'" otpnic: ""h<-minl 

analY!n ate ("Ile:etc'" al Ihe ymc: lime, Fur ""~, 

Mmrlu fot inorganic anat)'K'1. Ihrec t·l p"lyelh)'lr'ne 

hn"k~ ate eolfcetel.!. nne wilh no a&Witive,. nRC wilh 

~ulfurie KKI. lind OM .. ilh "iuic "ci'" In p.,~i&lc Ihr 

rropc. ranle: of preK~a.ivu rut Ihe ~anl.!".", li!'>1 nr 

t'On~li'u'!'rll~. WIIfn r.ece~ury al.idilinn.ll ""lInlainel' 
wilt! .1rptflpri~1c pte~",alive~ .re "'uj\c(lc'" fnr 

""'t,·u,y. /'yanidc, an'" ~ulfhk analy~', .'". ~Ic('ted 
wmJ'I~~ .dJtljflnlll MI.~ m,Uainef' ate: enllcctc'" fur 

OIaanie' "na'),IoO:. 1)·', il .. "r ,'un,,,incr lInd rr(,~f'\'''li"n 
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fClluircmcnl~. and idcnlir&('alMID ul EP,\ m .... hodnlugy 

rur u'-"h anal)'s~ a.e cllhlained in lhe flSE·9 
tI:mdh."'k.· .. 

Runn'( ~ .. mplu a.1." analYlcd (ur radiunu"lidl.'" in 
!!Iululinn and ~u~.,...ndrd M:'dimrnl,. The unJJdu Ife 

fillc.cd IhfllUP a ' .... S ... m riIlcr. .solulion i, defiat'd .. \ 
fiTl •• llt' p;t~'ing Ihmu". Iht' fiUt"; sus,p:ndtd KdimC'nl is 
ddinrd 3S IbC' rrsidue un 1m: 1II":r, 

Furlf"."r dl."l .. i), m .. ), hor (nufNI in Iht' wak', umptinl 
t,u;lIily a ... 'ur;ln~:\" prl'jC"" pilln.ll? 

n. Soll.ncr !Wdlmc ... S.mpflna 

The !!Io;1 umpling pr,,,,·t'du,t invulvC'!' raking fivC' 
plu,t:.~. 75 mm (J.n in,) in diamt'lt'f and 5U mm (2.U in.) 
deep. al IhC' ecnlC'r and cnJRC"!Io uf it !WIua,c arca 10 m 
(JJ (I) un a ,idc. Tht' fiw (dug.\ a,r ".,mttintd I" rom a 
'in(:lc l'nmru!4ilC" umrlt rnr radiocMmi4."al anal),!4i!4. 

Sc-dimC'nl !'<tmplu arc cnlltel"d f,u;;t dunt huildup 
Itchind ""uldeB in Iht' main l.·bannd~ nf p:renniall)' 
flowing ~1'l.'anlS, Samplu fwm lbe t1CcD uf inlcmlil· 
tcnll)' O(No'ing strC.lms arc ,-"ulkelt'd tty ~'unpin8 a linC' 
o( uniform dC'rlh ik"fm.\ tht main ehannd, RuC':vui, 
wdimcnl;\ arC' tolll."elC'd rrum a hcJ3l. using an &kmln 
dr ... drc. Hullum rCKf\1(,ir Kdimcnl~ ;trC' l."llC'dtd rrom 
an ar"a 10 &.'f1\ ,,)' IS ~m , .. in. tty h in.) In .. depth 01 S 
..... n (2 in.). 

Dtop:ndinlon Ihe rn~ ru, taking .. PlInkula, suil 
or wdimrnl ~mplc, it mil)' tIC' anal)""d In dele'ci an)' or 
Ihe: r"Unwing: grO!lo.\ alpha and grc~' bda atlivilin. 
'lrISr, lolal uranium. mes. z. .. Pu. !"''':~. :4IAm. and 
p~'itt.)' !IoClC'elt'd at:('e:krah,,·induc:ed ."l'valion prod· 
U(."I!o. Mui!lolu,C' di!'liUcd (,om tWlil umrln rna)' be 
an"r,.,,·d (or'tt. 

Furlt,,,, delails ma)' I'Ie rould ht 1M ,.,il and 
K'dirrn:nl ~mpli,.g q" .. lil), U\urana: pI.rt .... 

1':. t'nodl'Uf[, 58.pUnK 

u",'al and re:flio,,;,1 p'fldu('C' 'If" ~'"f'kd ,UlI,' ·lIy. 
Fil'h a't """nph:d ilnnually f,om 'C'lII.'f\1nir" UPllf"lfll' 
;anl.! d,. ..... n'ltrant f,unl Ihc I .. II""",'«I,}. 

p",.jun' :till.! "'til 'lafllpkr. uc ,'uUr,·red "om f, >('.11 
p,den\ in Ihr rAil ',( raeh ),r ... r,II:/, f.Kl i'"NlllI:l' t:! 

",iI ;\iImpk i~ w"lcd In , 'ltht-Jcod. r'~slk h~ S .Hntrfrt 

a,1." rd,i!Ct'rillrd until r'c ";t,,1ft..,,, It" dluRi,'''' ...... I.I~ ,I' 
Pr • .-&: ).1tmpln arc w.uhC'd, '" if p,rp,ucd 'tlf' COR

~mrlinn; and qUanlitalivc ..... el. ~r·(. ;r"" f . 'I'; Wdyjh 

arc dclcnnintd. Suils arC' splil and dried 31 WUOC 
(2IrF) hdnr" an"lysis. A l."OR1plcl" sample hank: • 
ktpl unlil aU r .. diochrmi ........ rul,K!o arc l'ompicll'd, 
Wal .... r i!l di!4Ii1lC'd rrom umples anI.! !4uhmilltd (ur Iri· 

lium an"lysi,. PmdlK'c uti "rod dry !luU .. , .. !4U"millrd 
ror anal,!IoC!I or "'Sr. 1.'·'Cs. kllal uranium. ~.I_PU. and 
lJI'.z-Pu. 

AI nth ,e:SC"rvoi,. IIuok and lint'. I rul linc. IIr gill 
nel. Irc used 10 (aplurt nsb .... o Fbf:, ~dlmtnl, iUiJ 

wllltr umrln are Iran~J1urtt"d undtr kt In It", 

Laho,alory fu, I"tl'a,alion, ~dim('nl and walC" urn· 
piC'S arC' submiu"d dircl'lly rnr radi'''''h''mkal analY!li!l. 
Fi!oh arC' individuall, wa!ohed. as ir rur n,"!lumption, 
1IIn11 dis..W''''C'd. Wei. dry ... nd l!4h wrighl!l .,e &kltr· 
mintd, lind '!lh i!. suhmilh~d for anal)'!ll. of "'Sr, mes, 
lolal uran;unJ, :'''''Pu. and l."':"'u. 

FurlhC', informal;un may he f,~und in .IIC' rund.\lufr~ 
!oamrlin,qualil), llUuhllC'C' prnjttl pi ..... RU 

Y. M,'lOro"'ol Monhorta~ 

MetC'orological dala wtre C'onlinunu.\ly (lalMrcd OIl 
rour In!llrumt'nlrd lowC'l'J &Jurin, 19QO. Dal .. la.ro 
includt- wind 'pttd IIInd di,ed;nn. !llanda,d dnialinn!. 
of' wind JPC'C'd and dirtelinn. vtrt;",,1 wind ~p:rd and il!l 
51" ........ ,d deviation, ai, and tWlil lemprralurt. rdaliv(' 
humidily. sola. and Itrrt:u,ial ,adiatinn. prC'l"irilalinn. 
and !It'Mittk and cvapo,ative he "I nUllU (v .... 'lkal 
.r.n!lpOrt). Eaeh va,iahle: is nlC'a!lu,rd rv .... ry ) Kcond!l. 
A 1ll1fJllC'r Aamslic Soda, is alsrt IlW.'iIltd al a lowC', !lilt, 

TIIL'\ iMlIUft'lfM mC'l.\urcs wind dirm;nn .. nd !lpe'C'''. 
vcnk'al wind If'Ccd. harrlOne,,1 and vcrtita' wi"'" 
... 1NIa1d devialions. and itwel'J;on inrnnnilinn II In m 
Wncb up 10 750 m. F;nan,. (au, addilional sik'!I 
monilnr plC'C'ipitalinn; OM' ftf 1hc:!It' silC'S al~ mC'l!IurC'J 
Icmprl2lurC' .. nd rdali"C' humidil)" 

The: lower and sodar &Jal. arc lWe.",," ftr MI,RrrIC'd 
oYer I'·minuk inlt'f\1als. Dala a,e Ihn.'millC'cI hy 
Fftoac liar. 10 a microcomputC'r al lbe ,'),,"""'palinnai 
H(;tllh Lahoralory II TA·'9. Cluns f:nm 11M' rour 
"'(''''r'll,inn sfalions arc pi".cd up "try wtd. 

')H:t ,/,.lidlllinn o( .5-minule daIa is KmmplillM:d 
Wilfi .J - •• , , anti m:mul Krtcrtina Icc.niqllt!JI.. 
Co"''''!','! . ,~~ " '. . i;Jc'lf'I,tnJ( Uta 'or .C'uonaIJlt· 
r,' .. ,nd (Uu:-"",·ncy. i , ,fU F.ti~r&kd. OtbC', 
, . .+. =- ff. !lj~t dail) .~'nrs h ., ·nJ ftlt- sndar, 

.~. fI/I':' ~ ~;. ~'Y;I " .. ·f r ,". j, ,,,dJHi,,tJ:11 

j , .... ; I 
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rruhl('m~ ",,·ilh ahe in~lnllncnlaliun Ihal mighl dl"vehlp 
~Iwt't'n "'alihr .. li,'n,,,. 

MUM i'l .. ,rumenl... arC' ~: .. Iihr .. 'cd ~"lUiannu .. ny. 
indudin!:t " Ih,\,"ugh iiludi' hy an uUl~id(' c.'unu .. clu, 
IIn,,'(' a ycu. Tl .. : uubide .. u"'iI ""';1\ p:,rl1nncd in June: 
JINCI.IJI: 

Fur,h(', Ikf ... iI~ nn quali,y lL\~u, .. n,·C' may he lound in 

Ihe mC'lenrnl'lJCinl moniloring quality a.''',ufilncc ph)jr"l 
pi;,".'" , 

M .... " .. uremenl:\ nl r;ulic)C'h"mkal ~mplC!lo r'-'quire: 
Ih;,1 an;tlylk:.1 Uf in~uumcnl;J1 h.ll-kg'nund~ he luh· 

Ifl,,:I('d In ,""'ain nrl ov .. luC'~. Th .. ", rK'1 valu.:l Ihal arc 
In\\"-I Ih;.n Ih( minimum del("',,nn limit ;1r 31" an:t'vlinl 

technique ("0« Appendix!.) alc :\l'JncltJ11C'.s. o""aine:d. 
Con-.c'qu.:nlly. individu.al mCol~Ulemcnb ~;.1n It ~ 1111 h. 
valul" uf 7c,n and :legali\'c numhefl. AIIIu,ugh, 

neg ... ,j\,t' ~alue dno PHI ,er't'!W:nr " ""Ylie ... ,ulily. a 
ulMl htf'!f-Icrm itvclagc 01 many m(AlIUlemenllt can be 
uhl;tincd nnl)· if tbc "cry lU'U,n and neptive' valun an: 

in,,·ruded in Ihe:' PlJ'ublinn e .. klllatiflA.\."" 
fUI indi,·idu.d m('a'Ulemenll. ulk"('n .. inliCJ. .'c 

'eplnt'd '" "If: "Iandald deovi.1liun, The~ ".Juc:s I,e
"~\C"'i~l('d 'WIth lhe:- u"m~lclf Ylilianec: nr e,,.nrm. and 

indk;llC' Ihe plcl"i~i"n n' lhe' ,'nUltb, 

St"nd.lId dC\·ialiCJn~. lUI rhe "alirIn and JIOUp 
fre-ginn .• I. p:-lim(' In. on-lile, lnC'ans are akulafc:d 

""ing lhe:- full,tWing e'l'Illinn: 

'Wlklc 

'N 
:"t"(- ,1 
:~ e -e.l 

J = 11 ,el 
, (,v-I) 

ci • fur ~mrlC' i, 

t- • mc:an It' ~mpk~ r'um a Ili\'cn "'alinn 0' 
8f1,.,P and, 

N • numhcr nl ~pk~ "nmpri'in~1 ~~inn Of 

group. 

Thi" ovalue il\ IcpH'lcd a!o Ihe uncertainl, r." 11K" 
~ .. Iinn and ,ruup me"n,. 

lI·oS 

II, Qullll' A~lurlntl' 

Cullc"'li,'n nf ~amrk" fur I.'hemica' and radinc.·hl"mi· 
"'ill ilAal,.\C~ r .. 'ht'W' a !W:I rfll('cdurc 'If ('n .. urr rrupc:r 
~mph~ ,,'ulh:('lion. w..:umenlalion, luhmill,,1 rnl c.'hcmi· 
("al ilnaly~i5. and POSling of .Inalylkal ,esuh~. 

iklorr samplr mlle-Cli.,,,, .he IChe-dufe and pn ... ·c· 
dule-I lu bt rollmWC'd :lfC' diK'ulwd wilh IfK ... hemi~1 01 

e:'hrmisls involved Wilh dning Ihe an.llyM':\, 111(' 
diK'u~ .. inn in.:lulolu 

• numht:, and Iypc: ur !\o.ilmp'e-~; 
• .ypc "f analY!W:5 and ,eCiuiretJ Jimi'" flf delet·I;.,n; 

• plopel ~mJlIt rllnlaiRC'B; 

• prep.,,,li.,n uf ~mplc ".m&aincIs wjlh Plt!W:","
liv(. if nrrded; and 

• !Ioamr1c K'hedulc In en!HIre minimum httlding lime 
of anal)'5('~ I" cum ply wilh EPA ... ,i'eri~. 

The Lat'nl"I"')," H('ltllh MId Envirunml'nr.lI 
Cbc'mi~tl)' O'OIiP (IISE·'I, i'-,",C'J h' .tlro mllr("I'" " 
UCJC;k of ump'c: numllC'llt (Inl Clamplc:, Hh.IJU11 J 'Wi,h 
Ind;Yid .. ,,1 numht:,s aMigned b)' ll.tl:nlJel:IIJI In an 

IndiY;dual ~Ial;nn. Thc-!IC ympk nunlhcn follow Ihe 
Ympk' from mt/ection IhlOUgh Inal),!W:, ?!'Id pJ!llin, nf 
i""iovid:.'" ",ulf~. 

Ea"h numbe,. lepI('!W:nling a ,ill81(' Ymrlr. i, 
a. .... ianed ,,, a rar.kulat slililiun and ~ enle-red info lhe 
"otlC'elol'" .og ",.,t. Alter lhe JWlmp'e j .. collcered. fhe 
dafe. lime. ttmrr,alule (il wal(,I). o.hC', rrIJinc:n' 
infnrmalinn. and rem .. ,b .lIe tnlere-If nrPJ!lilt Ihe JWlm' 
pic numt'lC'r and ~ .. Iion p,c\'iov,'y Ii"ed in Ihe h1g 
hnnk, 

The ymple .:onlaine, is lalJC'Jcd willi slali.,n name. 

sampk numher,lble. and rrexfYalive. if ad4kd. 
AIle, rhe samrle '-.. roIlecttd, il .... drli"e,ed In Ihe

Gruup flSE·" !lCC1ion leader. _110 mike! aul .. num
tJCred re'luc~. ronn cnlilled -HSE·" Anal)'linl 

Chemical Request. - The 'e ..... form numht:r j" al"" 
cPIC'ted in thc ,"ull"'I"'" .. boolll: appmire umpk 
numht:B suhmilled. awna wil" the dale rhe ymplc wa., 
Iklive,ed In Ihc chC'rrtt..l. • Inll,I;" .. 1 '(,llUC'll furm 
K'fYt\ 1\ an audil "ail 01 ·ehain·nf-cu"'nd,.- fUllhe' 

umplu, 
The .11101 I) 1 kat requell furm conlain\ ,~ rnUnwinf{ 

infonnal,,", relaled In uwftC""'ip .. n.s Ihc umpk 1"11' 
gram luhmilled: ( I, ,equeJler C i.e '. ",wple ~',Jlel.'tul), 
(2) pln~l;tm CI •• (l, Ynlrlc "wncl (i.e' .• r"'tt':1m 
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mana~l'r), (") llalr, aoll (~) hila. nllmhl'r (If ~ln1rlu. 
11It !I,'n,"~ (l!UI "f Ih,' n'llu"!l1 fllrm ""nlain~ (I) ~mpll' 
numt\t:r ur numtl.:I!', (1) nlOl'rix (c,!t,. walcr), (1) lyJ'C.!' 
I,f an.,lpn li,t'., ~dfk r,uJiunll .... i'"'e ancL'ur I:hcmil:al 

"'I'"~lilUl'nl!l), (01) le"'hniquc (i.e., analylic.'al m..-lhol1 10 

bI- UM"~ fur in~ivi~ual "'un!llilUl'nl!!), (S) ;,"aly~1 (i,t'., 
"fk'mi!ll III ("It'If.,nn analyM"!'). (ft) pri.,rily .,f umplt' ." 
~mpln. ;m&) (7) n'm;uk!'. One "'''py nf Itt< furm gilt!' 
III Iht' .. 'ull .. ',:I." fur mint: "oJ Ih,' ulher "I~iC'!l fllllnw 'M 
",m(ll,' , 

Quali')' .. '"n'm!. analylic:al n'I.",hud!l and rrl1l.'edurn, 
:uw lim;l" .,r dl'1t','rinn rclart'd I., Group tiS E·"'!! 
all<4i)Iic.';.1 ~',uk al ... prn,cnlrd in AJ'IlC'ndix C. 

Th,' an .. IYlic.-al rl.'!lull!l ar .. ' rclufrK'd 'n 'hc \anJpk 
,·.,IIt' ...... r, ,,'h4. rn!!b t.!ala ,u''''II,dinlt 'n !I;Impk ant.! ,'a· 
linn laktn (rllm IItt' 141& ',unk, TheM" dala !'ht't"!1 arc 
indudt-d in 'hC' repun and ;Ut' U\t't.!'n inle,,",e' dala fnr 
Iht' fl'PO'"' 

FUrlher 4.k"ail!l nlolY tIC ruund in Iht' quali'y 
:t,,"r;Ulc.'I.' prnjcl.'l rlan rur ca4.'h rrllglam.P.,h7 ..... .It1IJUI 

BI. II. E. II.hn and J. R. Cllnnint:ham. Tht' PI'.~,lic,. II/ 
Radi("'ill!uK)', Ihird t'''. (c. C. l'Iwma!', 

Springfi"'''. IIfjnni~, ''17''" 
B:!. In'l.'m.1liun:1I C"nlmi."inn un R"diu'ugH.-,,) p,. .. 

1t',,'linn, aprnle..-';un Ag.'tin.'" luni/ing Roldiol'ion 
frunt Exwmal Su .. ,..'c~: Inlem",illflal Cl)mmi~ 
,inn un R.1din'ngi ..... 1 PW'l'I.'liun Rt'rurl Nn. IS 
(Pl'rt:il~'" Prc". Srw Y"'k. I "7U,. 

OJ. p, R, (k-vinLC'I1ft, 011111 Rt"!UCliu" ""d E,,,,, AfIII!' 

,"\" /u, Ih., Ph.'·,lical Sci .. "u" (M..-(j' ...... ·ffill. 
~w VI"k. I'M'I). 

84. M. G, N"I~lIa. ·EspcrimcnlJJ SIJl iSi in,· 
Naliunal SurC'aa or 51.daru tI .. ndbook 91 

(Na'itttl.11 Buruu "' SlaAcbr&h, Wnhinl'nn. DC. 
11M3,. 

U,~ 

OS. D. T"l!cy, • En ... irunmrnlal Thcm1tllumif1('~'('ol 

Du~imt'lJy Qualily A'!luranc,'c Prnglam nr Ihe u~ 
Alamos Nalinnal Lahoralllf)"!' Enviummenlal 
SUl'\'cill;,"~e Group, .. SF·S; in -Envirnnmcn, .. 1 
SUl'\'cillanl:c Gruup O .. "lily A~,uriln"'l' Prujl.',,·1 
Plan~." Lns Ala",n~ Naliunal ulhc.raillry 
dnl'umt'nl lJ\·UR,H7·I07" (Fet-ruary 1"147" 

86. T. C. Gundt'r~tn, ·Enyirunmcnloll aoJ Emergt'n .. ·y 
Rt'!lponK Carat-ili'it'S of LA~ AI"ml~ Sdcnlilk 

Lah"'rillnry'~ Radiulnlinl Air Santrling Pro· 
gram,· L"s Alamos xiC'nlirK' Lahllra!"r), rep'" 
lA·H37"·MS(May 1"*'). 

87. T. Buhl. ·Ou"li'y A,-wtan .. ·c Pliln fur 'he Radin. 
logkal Air Sampling Nt"· ... .,r". Ut!l Ala"HI!! 
r .lliunal 1.1h.,ril'."y, - in -F.n ... i,.,nmcnlal 
SUI'\'cillalk:t' Ornup Qu"lily AI'..,uran .. ·l' Prr~l"1 

Plo1n!': LA~ ,\1 .. 1111)\ N .. ,hlf1.1' Lthnraillry Ik,..'u· 
men' lA· UR·K7 ·107" (Fct,,,.ary IC,lK7" 

Ug. M. C. William), -tlltndhon" r", SlImp't' 
Cnlleclinn. PrCKI'\'aliun, iN1d In,uul1Ienl,,1 Tt'.:h· 
niqucs. - .... ~ Alamus N"linnal L.hUfitlllt) 
dUl'Umrnl lA·1 J73H·M (Feh. I 1JtX, and ul"'lollC'!'). 

SCI. A. Slnkt". -Ouality A,",ullIrK'C Plan fur W .. ll'r, 
Suil. SC'dimt'nl~. ,;and Walt'r Surrly Samplinll a' 
Lm Maml" Nol'iuno1l Llh.,r,;alu,y: in 
·Environmenlal SUl'\'cill.1JKC' Gmup Qualify 
A"uranct' P'I~ec' Plan~.· ...,~ Alamm Na'ionat 
LI~lfa'ory dP..'Umt'nl LA·UR·", ~. W71t ('t'yr.ion 

2: January 19'KJ" 

IUD. J. 0. Sala'lIr, ·Prod'v« and fis" SlImp.in, Pro

pam "' l.M Ailimot Nlilianal ubnr.ll"'Y'~ Eny;
I'DMk'nlll' Surwilian« Group: .... AbraM 
National LahPnrory """'" LA-IOI86-MS 
C5cplcmbc,I984" 
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BII. l. ~1I1nl', ·Ouality A~"'\Jrltn('(' Pfnjrcl Plan 
Fnod~luff~ Mllniinring al I.A~ AlamO!' Nariona' 
La~"al"'y.· in -Envirnnmcnlal SUn'coUlltMe 

Group OualilY A~,ur'''k'(' Pruitc:1 Plan~," los 
A'otmo\ NalK'Bar I..at'"ralUl)" c.I, ... umcnl LA·UR· 
141· JU1S (fchruary IQH1). 

811. final Audit Rept>,. fur " Nine SIali"" Melcoro
fOJka' Monilorins Ncl-.ork Oprr"lcd hy IJIc 
HSE·H a,oup, Cia» One Tcchnkal Srrvic:'Cs. 

IIK' .• AlhlKJllCfquf. NM (unpublimcd) StpI. 10, 
''190. 

813. W.A. OIKn. "Mclrurulugiral Qualily A\\uJann
Program or the LeI!. Alam.4S N"liun,,1 Lalllna
tory's Envirnnmrnlitl Survcillim,'C Group. 

nSE·"". unl'uhli,htd ( 19111). 

814. R. O. Gilbert, ·PC'commcndaliun~ Conccmin,tt lhe." 

Comput.IJon and Rtrorling or Counli,pg S'"Iis· 
lin for Ih(' Nevada Arrlitd Ecology Grnur: 
Situclk pacir... NUllhwrsr uhonlrorin fl'p'ut 
8NWL-8·l68 (September 197'). 
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APPENDIXC 

ANALYTICAL CHEMISTRY METHODOLOGV 

M(I~I :m;:I)'lk;., ~'hL'lIJi'lry ~n·in.·" Ml" pro"i&kJ Ill' 

Ih~' L,h\.r;'turf~ Ikalth anJ ER\irunlllcnt,11 Chcmi~lry 

Grllup (liSE·"). Th~ lISE·I, ";,"1rll: ~·I'III.r.Jinalion !-ore' 

tilln (un,'liun" ,1" .1 w,'rkin~ inl,'r(:I4,'(" tlC'IWrl"n Ih .... gr:,up 

;1I1J il.\ ~·U~lnmt'r\. Thi .. ",",'Iinn pru\,id·: .. Ihe rl';ukr 

..... ith f1rc~ll11plin~ in(urm;tlinn in 'h" u" .... uf .. amJ'Jc~ 
nlJllainl."r .. , ·ampk volum~'~. and .... mplc prcl'4:n"alilln 

I'·c:hniqul·... 1\1f ..;,mrk .. ;uc Jdin'rl'J lit ~mplc ,"'IIIU

dinali,,:'! r'I-'r'\4,nnd anJ arc Ihen ~ht'dukJ and 

prlh.·l'!l\C\! (IIr prupt'r di .. rrihulilln ;lnd anal)",;... Thc 

prun,!!>"jnp. nf :<oamplc' indudc.. ( 1) ""'i.J .. (in~ all 

:r..lmplu (Ilr !\'"llIIplin,: \·"rr(',"ln(" .. , and inll'grily, (2) 

~hedulinlt an\! lat,din,: ;,11 ~llllrlc .. ror analy~i.,. (3) 
inili.lling intan;.1 l·h,lin·"(·c.·u\lndy prlM-'l'durc:s fnr aU 

!\.lmp,,",. "~ll (-" .uran~in~ ('" the l'w~r di'p~ll of 

;my unu~" p',,,;,'n .. Ilf ";'~lIpl"'. 

,\. KadkNicliu (·un,lilu.nl, 

En"'irnnmcnla' ... lmrle, .1r(" ruulindy analY/l'd rur 

th~ (nlln"Nin!t r;tdin~'live ,'c'n"lilut'nl"': glM" alJlha. 

11l:1~, and p mill ,I; i"'lIllpit: Jl'ulnnium; aml'ricium; 

ulanium: ~e!'oium: lIilium; .1nd \lrClnlium. Ocl;tilrd pIc,. 

ee.Jur,", h.wL' he ... " ruhli .. h("d in Ihi.\ .1ppcn&Jil: in prc\'i· 

OU\ yrar~( I ;md in Ihe ttrllur' .. An.llyli,·al Ml'lhnd., 

~f:tnu.lIY~ Oc.·,·;t\ionally. :llhcI radionuclidr, hum 
"'pcc:irtc ",'ur,'l'\ arc delermined: 'Re. ::Sa. M)K. ~'CI. 
tl'C41. G'b. "Rh, l'''Ru. PIC .. , 1~'n.l, 1'=Eu. 1~~Eu. and 
::t.R~, All Ilut ::"R.l :tl\' determined hy pmma·uy 

.. pc~'UC1melry lin I;.rl((' t:rlluaniulII lilhidc dt'lel:1111'. 
, .f I' "AR . Orpcndintt lin Ihr "lInc.'cntrallun .1n ... m.l IIll.·· a" 

mra\url"d hy em.1n:ttiun III hy g,lnJnu·uy "'pcdrumdry 

nr iI' :I'Oi del':tY i'rndUL'I. Ulanium ;",nlork lal~ 

(:'~Ur.·hU, ,1Il' m"Ol,url'd hy ncutrnn ·etiv.1liun analy"';'" 

whl'rC' pled"'"lfI' u( ~5r; ifll' .1dl'llualc, MIIIl' rll'''"," 

""'"rk 'l'qu,re", m;t,,'\ ~drnmcll}'. Urilnium ",olupic 

uli", "'e Il'~ily dcll'rmined in -:nvi,.,"mcnl~1 mall'ri.:.l", 

wilh rll'(';""lO'I "f 1':; -:!~; rdali\'e ~andard dc\';;alion. 

al con .. idrral7'y ,educed L'U\I rdative' , .. neullun xli

v.1lion.. by induC"livdy cnupSed pla.'I1Ia m:t~\ 'pce· 

IIuml'u)' HePMS" 

C·J 

n. S •• hl~ ('ort,IIIU~DI'I 

" nurnhcr Ilf an.,I)·lk;tI mclhl,."h 'IIL' U!\~·\! fll, 

varic.u, .. l:lhk i .... Ic'f1<'\, The ~'hllic..·l· of Jlwlh.,d h h:J~'lf 
nn man)' c.'ril("ria, indu.Jin~ Ih(" c'Fralinn.l' !-olal .. o( Ihl' 

in"'IlUm .... nl~. limt limil:llion'. U~l('''h'd clln~'l'nllali()n' 

in Sol"'Jllc!>. qUitnlil)' .. r .. amph- a~· .. jl .. hk, ~1UtJlI«: 

malri:c, itnd Environmen, .. 1 Pr.,Il'clion '\~"'''''Y (EP ,\) 

rc:gulali(ln~, InmUml'nl:tI In'hn;'lur, .luila"rr in"lu"~ 

n:ulrllf1 :I<1i\';alion, :ttnmk ;t"~.rpliCln. inn ~'hron):1ICl~' 

raphy, c:ulor ~pc'CIIClJlh'''llm''lr)' (m.lflual a",,~ 

aUlomalcd). JW,lrnlinmcuy. ,'Omhu .. liun .. n;tly .. ,\. 

ICPMS, ~nd inductiydy coupled pJ;t .. m.I "Iumie.' ('mi,· 

.. inn .. pcelrnmrlry. Slandanlehl'mkal melhud., .. rr :.hu 

u~d rn' many of rhr cnm","n ""'alel 'lual;l), I,'!ol ... 

Alnmk ~Tliun npallilific~ include n.lmr, (urn;w('. 

enid YaP"'. and hy"';,dc gl'""ralilln. ;;~ w('11 ~, n:llnc, 

c",i~,ion ~~euoplkllnn,clr)'. 'Ote ,"("Ihud" u'W."d ;.oJ 

rc:(crclk.·c", rur dcfe'nnin"liun "' varinu~ ,'hemkal \'I.n· 
~Iilut'nl~ Ul' .. ummali/cd in Rd. C2, rn I CIIU,. Ihe EPA 
Reg;'lft V1 ildmini~rnli.,n gr;tnl«:d USE·" limiled 

"Jlrloval r.H allcmaliyt In' ploc("durr:\ (III uranium in 

drinkin~ w .... :or (dd~,,:d n"ullnn u'"Iy) and (or {"hlnridl' 

in dlinkintt w"ll'r aiW wa.\lcwall'r (nil"" injl',·tKm wilh· 

Itul Ji\li1I~'illfl), EPA aPrrmill for othc:r modifil'd 

mdhnd~ i.. "elively ~jng "'Utdal. liSE·" i~ r.1r· 

:icipaling in the EP"'1ron~rcd Mudy In C\'ilhl"ll' 

ICPMS fill acrl'pfancr 3.\ an EPA·arrlnycd 

mclhndnlllllY, 

('. OrJCllnlC' C~OntUlU~Alt 

Envilonml'nl,,1 ~.nit and wale I umpk~ inc: .1n.1I),/t'&I 

u,ing EPA rtn"eduru nUllincd in EP,\ SW·~(,r' Ilr 

,","'irKd prnce'dule .. (7 fhal ml'l'l OA eliferi" oUlHnrd i,l 
.:hilptcr nne nr SW,H-St.. ;" ",hnwn in T~Ml' C-1. 
Ml'lhcJd~ UKd ilfr ""PJ1I'l1cd ." dcJl:umrnfed 

~riiu~/rccavcry .. luJjC'~. mclh,Jd and r~Jd tllanb. matrill 

\pike, •. \UI"'gak 'pikl'''. and Nin&l qu"lilY ennunl "'hi' 

rlc:" Vnla:ilC' olp"k~ ,,'c .1n;,IY/l'd &i~inlC mclhnd 

82(,0. SW.Ut., TaMe .. C·2 and C·) Ii" Voblile orpn· 

k~ u" Uk largtl 1i.\1 ('" W;t'" I Olnd ,nil ~mrle', 
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h'!o~l'li,'dy, Sc:mi"I1I;1lih' IIrganin :an.' analy/l'd u\injl! 

m .... lhlle.l "1711, SW·K.at., Tahk C·" i\ Ihc ling"l li\1 fe'r 

~l'mi .'I;I.,lik urg;mk\ in Wall'r, Suil·!ta~ (1'0''''8''') 
mnniluring I!O ,,,:rfumlcd hy mlll'l'linK urgank ", .. pur!> 

nn l'h,ul'U,ll. ,-",'ra\'ling Ihl' l'h;u\'ml wilh CS J and 

analpin)t Ihe CS: ulnl('I" u\ing g"\ ,hromalogflt
ph)'/ma~ .. ~~l'lrnfMlry (GC/MS), Soil,g .. \ largcll'um· 

p,unJ .. arl' li!Olcd in TahlC' C·5 and Ihe E.lrill'li"n 

Prul-eLlurl' fEP) It'xkily IMgCI l'omp'unds arc li\led in 
Tahle (.It, 

In\lrulIIl'nlalinn availahk for organic anal)'\i\ 

inl':!uk.. Gc,n .. mC' inni/.lli.,n «Iel' .. ,r (FIDJ. 

GC/eln'lrun caplure ~ICl"ltlr (ECDJ. GCJMS, high 

~rrllrnMnl'" liquid (tlPlC) wilh ullra",inld (UV) and 

r('(n\'lin' ind"x dl'I("l'ln". a fnurkr Iranllonn inrrared 

.'f'\',,'lrnmclC'r. and It UV:\'j,ihle \J'Cl'lrnph.'lllmcler, 

5:1ntpk f'rl'par"liun mC'lfkJd, indude; Sol(hlel e.rrM'· 
li.m. ul:r,,!'>unk ..... 1r;1l·lion. l"nnlinunu\ licluicJiliquid 

nlrill"lilm, kuJ,:rna d.lni,h l'.'rn:l'nlralinn, rVitrUfilIlivr 

hlClW d"wn. and gel pcnncalinn I'hrunulnlU'ilph)' 

deanup or ~mrle UIUl'I" 

Orll';'Init- mixed wa~r analy'''' ;uC' I"'rromted for 

'I.'mrk~ ur In IIWI nCil(C i'nlilhl~ludtle,) or wn nCill 
(MJlulilln!O) alrh.l. hel;.. iJI It''mmo1, Higher·revtl !!am' 
rio :Ul' ;'Inalped un a l·uc·hy ... ·a,\C bui" Sew 

melh,IlI, arl." ~ing de\'("j"pcJ fur rl",line an"l),sis or 

mi'cJ ,,':t!O'l' grealcr Ihan II., nCifg (or nCiJ1.), The 

l;.~,,~,.'ry·!i car"dly tur mixed Y'a~le anitr)'M''' will 

inl"rl'''~ in Ihc sURlme:r of IWI when mind wasle: 
;'In;II~lk;,1 npcralil)fl!i nm"'e 10 a dedicated r,,('ilil),. 

n. Anal,.lul ('h~mblry Qu.UI, .;"., .... 10., 
l'rulUII lII 

i. Inlrodudl"n, Cnnlru' ~mplc~ arc anal)'/c:d in 
('I'njun~;liun wilh Ihl' n"rm .. r analylkal .:he:mi!ilry 

wnrkln;tu SUl"h ~lmrlc~ .. 'on'i~1 uf lIe\'l."raf gencr .. 1 
lyre'; l"alihralion ~:a:1d,lfd\. re.lsenl t.lanh. rr.,.."e~, 

hl'fflb. m"ui. hl .. nb. durliale". ~rikC'~. and rdere:nce 
mifll'ri;.r .. , Anal)'M~ Ilr ('oncr,,1 ""mp'e~ rill~ IWO nee:d~ 

in anal} 'inl ",...,rk: (I) il rr.wjdC'~ qualil)' c:nnlrol ""e:, 

anafyrkal rru"'cduru \4) rhal prohlcm, I hal mig'" 4K"C:UI 

can be Hknlir:td lind cnrrccle: j l •• nd (1) dala obl.1ined 

rrum "naly,i, Itr conUol ymrks p:rmil n.:tlu:tlion or 

I~K' l'"p"I1i1iI&U ,., it i'ankul .. , anal)'linl Icc1tnique In 

dc:lerm;1tC ill givr.n denleRI .,r ,-",",,,irueIM alMk, I 

",en~!in wi or c:n:um~ancn, 

'----

BlinLl qualil)' nmlr.,1 (OC) umplc\ ;"1." Lli\gui~d 

anLl numl'tcreLl 10 re~mhlc unknowlI \o1mrle, in a \1.'1. 

;enLl nu "lIemr' i~ maLIc 10 cnnl'ul lhe: idenlil), of Ihe 

"pcn OC umpln hum Ihe anal)'\I. In nrilher n\C arc 

Ihe cllnl'enlralions or Ihe anal)'lcs or inlercsl reveakd 

unlil afler Iht dala han beer rOlmall), reporled, 
TheM' !Umprc~ af\.' submilled 10 Ihe labonllory al 

reflular inlel\lals a:1L1 art ana'),led in H~i"lion wil'l 

olher wmrlcs; Iha; i~. Ihe)' arc nor handled a~ " uniqul' 

~I or samplc:s, AI ac:.sl IOt;i ur slahle con~liluc:nl. 

organic. and 5C.'Jccled radinal'live l'on,liluenl anal)'5c:s 

"re run as qu"lil), ('onlrol umrlcs u~ing Ihe malerial~ 
ckI'Cri~d ahoYe. A delailed deI'Criplion or nul' qualil)' 

u'uranl'e rrngram and a C'omplele 1i~ling or nur annuill 

re~ull' ha",e: bern rub'i,t\('d annuall), since ,"7", n 

1. K.dloadJn ConJ.Uu~nll. In addirion :0 Ihmc 

Ih:u .:trc: rrrpared inlemall),. qu.:tlil), conlrnland qualil)' 
auurafl('r W1mplu rllr radiuilclive ('nn~lih'('n" arc 

uhl .. incd rrom oUllide: aJen('in, The Qual;l), A'-wrance 

Divi,ion of Ihe Envirunrncnlal Mlln;loring S)'~Ic:m!i 

Lahe"alClry (EPA. 1..a5 Yep') rrovidn wOller. milk. and 

air filler samples for ana')'si, nl grm.' alrha. gruM bela. 
.Itf. ~K. fI'lCo. 6,'Zn. IlDSr. '''Ru. m,. I \.IC~. 1,I7C~. JJ6Ra. 

and .L"',:.aopu as par. or an nngoing lahe,ralory inrrr· 

comrarisuR program, The Nalion,,1 Jn~ilure 01 
Siandards and Te('hnolo,), (NIST. rormerl)' lhe 
N"ljonal Buruu or Sland.1rd..,) provides ~'ie,ar S4,jJ and 

Jtdirn~nl 'I.ndar~ rder~ftC'C male:,gh (SRr.h) lor envi

rmuncnlal radioactivilY. Thne SRPtb arc n-niliC'd ror 

IInCn. 'lr>5r. "'Ct. :':6Ra. :·"Pu.l·"'Pu. ;~IAm. and \enral 
olhe:, nuclides, The Ik~rtmenl of Ene,s,., 

En1iirnnme:nlal Meuure:menls IAbnralory ar:!W. rro"icks 

IIU.llil)' "",ul'ltlK'e urnpl"', 

Soil. ruck. lAd orC' umpl" "",.inC'd from Ihe: 

Cilnildio1n GeofPJical SUIY~J' .rc UKd ror ~Iily u"ur

anc~ or uranium.ad lhorium dd~rm;""lin~ in \i1icale 

malriccs, Our awn in-flouse llalMbr&b Ire prepared b)' 

adding known quallilks of liqujd NIST radioaclivily 

Slll'tb fo Itt.nk malril: rn:I:crial,. 

l. Sill" C:auU'tHali. Qualil, a.",araIKc ror ,"e 
... ble ",umlilucn' .nal,·JD propam b mainlained h)' 

.nal,_is of "fllRed Of wcll·dW'k1cri1.cd e""ironmen· 
•• 1 nuk'riab. TlIc NlST ~ a laflC KI of siliale. 

w'ler. Ind hlnlnalnl SRM~ The: EPA dl~"ihIU 
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. and Iran' :malysi .. "aln .. 'and.m .... 

,.' . ',. '; ,,' . . , ·'·nrc.- m3Il'rial~ have hern uhla inrd 
~: . 

. ~ .. 
' •. ' I, , llnilt'd Siall'" G"olngkal Survey. 

. .. ~ 

\' . ",im h,we \leen puhli .. he4J 

" ; 0" 

. , ',~ .. 
·nlfnl pm):r.tln fur a "pc:l'ifh: 
·hinalinn nf many facio,", . 

, C l·alihralinn." in .. .,uml"nl 

.!rUlllcnl and/nr rl"agenl". 
~. ~.: ',., .. !'.' :~inn uf rr~ull~. 

-, t '11::1, i: (".I!- (" r"". Snil .... mrle!: oul" 

." - "I 'IInl"Iill" and Kmivnlalilt-
' ... ' p'·,,'i. kll"... and herhiddn rnr 

l"' "'1 'A d;'~ under Ihe Rr!\(um:c 

CnHf,t·f' ':",1 :.nd Rc," . ~'ry Ac'. Ccnifkd maui,,· 
t-;: •• L rl"fercl.C"e m:t:C'riat~ 'il"r= nol av .. ilahk for Iht-..c 

itn.,i)·~". !'I4l \h.;" !o;11"'i··~" of Ih( an .. I)·h.· .. Wl"re ilft·· 

S'.trcd and "Jlikl" j d,,,:J II,. on hlank .. uit hy 'he Ilu"li,y 
• ... "!rall·~C' 'it· ,i'" fl .. :tUM' honsll~endl)' uf the .... mplc: 

•.•• !,! •. ! .J,: ~ (n~r&."d. Ihe enlirl" ~mrk wa .. analy,ed. 

',"11 '~I!' ··~,tnil.· l'omruund, are "n:.lp'ed hy GCIMS 

' .. : .,' .piked in Ihe- nskrngr .. m'rrr·kilogr"m rangl'. 

The ns;tjurilY d """,Itr .... "'plc.. ..uh",iuC'd durms 

I9'HJ ",,'('re cn"irllnrnen~al c' .. mplianc:e .... mrk" I.,r Ihe 
aRolly,i.. nf pe"lkide~. herhil-,tk... "oralilc .. nd 

~mi,',,'alilC' "r!tank" l·Ilf11rUund ... and r";Yl·hlnrin .. ,cd 

hipheny,' ,P("iH). MC'lhud~ ",,'erl" "e\'clurcd and 

rdined fur in·huu~ rrt"J'ilralinn nf qua lily control 

~lmpk~ fur vulalik .. nd Kmivul .. lile Uf(Canic 

i,.·:liOlrUund .. rn ""I('r. 

Oi' .... mple!> ""'ere rl"l'd\'l"d f"r Ihl" an;tly .. ~ "f PCIk 
and ur~lni,,' 'CllvC'nl" 1'ht- m .. jorily uf Ihl"W uil~ aw"il 

di'rCl~1 hy the l .... f,or .. l.,ry·~ w .. " ... M:magemc.'nl Grour 

(lISE.7, and indudC' nil frum dc:l"ommi ..... ioned IrMI~. 
furmer ... The remaining nil ~mrk:. ",,'t"re envitullrnc-n

lOll ur indu .. lfial hYllil"rK ~"'rle .. lot!;cn frum area., or 
P"",ihlc ,·nnlaminaliun. 

Oualil~' l'unlfnl ~mrk .. fnr PClk were prepared hy 

dilulinit EP,\ ";wnd,,rd .. ur fly "reparing ,Iand .. rd, in 

hexane frum Ihe ncal "n .. lylC'. In Ihl" Uniled Slain. lhe 

nnly PCB .. lhal h"ve been f .. uAd in Iran .. furme~ bave 

lteen PCB .. 1242. 1254. :lnd 12M'. Samrln .. uhmilled 

rur an:"Y'i, hifvc cnnhincd only Ihc~ PCIh. 10 llaey 

h"ye lteen u\Cd In .. pike quality enru,.,' umplu. 

( .. . , 

Val'uum pump uit wa .. chn .. c:n fnr Ihl' lIil h""l' Nank 

itrler an t'lIpcrimenl wilh varinu~ hrand~ ur lIIulnr uit 
!'ih.'Wl"d ex('l" .... ivc m"'ri,, inll"rrn~·n"('!W. 

5. Indl".lon or A,,(un,) and Itrfdllon. 

Accuracy is Ihe degree uf difference belween a"eralte 
'e .. , rl" .... ll~ and IruC' rl"~ull .. when Ihl" latll"r arC' knnwn IIr 

..... 'um(d. Prcc:i~ion i .. Ih( degrec uf mUlual agrl"l"menl 

OImung replkale mn .. url"menl .. (frl"qul"nlly a .. ~ .. ~d fly 
cakul"'ling Ihe !oIandard dcvi .. ,inn nf .. ~I (If tbra 

rClinl~~ Ae:c:u ae:y and prec:i .. inn arc ("alualrd from 

re!ullI~ of analy~i .. ur rderrnce maleri .. I~. 1lI1"~ re~u"~ 

(r) .. re nnnnali:ud to Ihe known qualilY in Ihe rderenC'l' 
maler:allo pennil compariMln among rdercnce maleri· 

al~ or a ,imilar marri" containing dirre:re:nl rnnce:ntra· 

lioM of Ihe analyle: 

Re:pontd quantity ,= . 
Known quantity 

A mean v~'ue R for .'1 nonmliled analyses of a 
givl'n lyJ'C.' i, calcul,,'(d n follows for a given malrix 
Iy~ (N i .. Inl,,1 numhc:r of lnalylinl ckkrminOiliOM): 

L'· •• 
R= ' 

N 

S.andard devialiuns of Rare calcullkd assumin, • 

non".1 diMrihulion of Ihe pnpufation 0' 1 ... lyllni 

cklrnninllion.. (N): 

Thnc alcu.fa:ed values OIre prcscnlrd a., Ihe HSE·9 

-Ralio a Sid Dcv- in Tables C· 7 and C,H. The mean 

value of R is a measure of the acc:vtX)' of a prncedure. 

Values of R pale:r lhan unlly indicate. posilive hfa., in 

Ihe' anaIYli~; values In.' lhan unlly. a MpHve: ItlaJ. 
The lIancbrd ckvialion is 1 measure' of =",C'cbion. 

Precbion is a 'lHK1ion m Ule C"C*"Cnlr.'inn of analyle; 

Ihaa i,. IS Ibe ahtolule COftC'allfllion aPPfC*lIcs lhe 

limil of cfcle:dion. pre:dsion dcleriorah:1. For inslance. 

lhe pRdsion 'or somc dele:rmlnatlons is qulle larse: 
liCalne many IIancb,. I.,."OII."h Ihe limil~ 
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(If dclrt.'lialn IIf a nll'a"Url'llll'nl. We ;,,"Jre~\ Ihi~ is.\u( 

hy ClIkulaling a nt"W qualiiy a~uran('e paramC'ler, 

where X,. and X~ arc Ih.:- ClIpcrimerually delermined and 
ccnified or c.·nn~n~u!t mean ekmenlitl c.·un,~nIFllllon~, 

re~pccli~ely; and 5,. and 5c arc Ihe ~Iandard &kvialion. .. 

a~i"l~d .... ilh X,. and X.' An "n"ly,it will tic contid· 
e'fed IInlltr .:onlrnl when Ihl~ &:'undiliun i, "'Ii~fied rllr .. 

('enain demenl in .. siven malril. Dc:lail~ un Ihis 
<lrpnQ4."h arc preK'nl('d c1~where, The JlC'l'enl"ge or 
Ihe 'ol~ fllr e:u:h pammeler Ihal feU wilhin t2 
prnpagaled !'olandard deviitliun~ (under """Iml), 

hc''''ecn t2 and .3 p"'papled ,Iandard dcvi"linn~ 
(w:.ming '('\'1."1), or oU1!tide .l propaga1ed !ol,,"dard 

devialion!t (OUI or cnnlrol) i~ ihown in T .. hlf~ C· '10 C· 
21. A ,ummary or Ihe over,,11 ~Iale "r ~Iali~ric'al ('onlrol 
rur analytical work dnne by HSE·'I i. .. al", provided in 
Tahle: C·22, 

Tahle: C·2J ~umm."ilC~ reC"OVery i.rormalion tlf1 

orpnic lIurrog.1lc: compounds requiKd ror usc in lhe 
EPAaConrnd Uboar.", Proanm pmtom.. T.blc 

(' .. : 

C·2" summarilu IISE·9's uvrrall rf,'urd or me('linlt 

EPA SW·1W6 huldins lime~ rur IISE·H ~amJ'lIC', durinlt 
1990, The ,bl.1 IOduilr .Ill ""'lJpk!; whrrc hnliling 
limC"1 were mi~\('d and Ihe "U~lomt'r elec.'led 10 rilhcr 

rnamrle or IITcrl Ihe ditlit as lNhlr. Tahir C·2S 
reporls 1M in"idcnc~ ot fabc: P.Kili~~ rnulI~ fur hlarlk 
OC umplcs and rilf~ ncgali~e rcsulll tur spiked OC 
samples al Ihe 95",{ conrKlelK"e k~cI, 

For mosl "uJjochemical arwl inorganic.' analySC'~, 

more Ihan WY;f arc wit"in t2 proraltalcd ~I:tndard 

dcvialiun~ &lr Ihr ("erlilj(dI("on~n~u~ mnn ~alun 

(under conlrol), Our ~rrOrmaJK"C nn all da~~s nr 
inorpnic malrices rem"lned ~i'lually um'hangcd since 
19K". while impro\'(menl in riMJinl'hemical 

cklrrminalion!' in hiolnginl malrrial~ wa~ o~~ed, 
Un rOfIUnaI C'ly , our o~erall ('onlrol or radiochcminl 

analYKI in soils "nd siliCilfc.t &kdined ewcr our 19H9 

record. Thi~ area will he lhe roc", "r in&:'ru~d qUillily 
a.uUDrK'r'!qualily conlro' errorls in the tUlure. Overall 
rnnrrnlll~ orpnk rMa!'uremcnls in warr~ and ,Uinlcs 

improved markedly ","er I'IR9 and now (Wer 90'-' or all 

orpnic dcrcnninalioas .rc undc. COfIuol. Oat. un 
.nalYlicaI dr.ccdion JimiIS ate Ji,"en in T;lblc C-26. 
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Tahle ('·1. 
M.lhod Sum ..... .., (Orpnlc ('ompoumb) 

AMIYIe Matn_ Method- TKhRlquel' 

Volatile otpnk 
compounds Air (;C,,*tS 

SoU 8260 PAT/OCIMS 
Waler 8260 PATiGCIMS 

EP' IOllicilY Soil 1)10,8080 OCIECD 
81.50 

WaICf 606 OCIECD 
Soil 8080 GClECD 
Oil rH120 GClECD 

Scmi\'olalik orpnic 
. mmpnund~ Soil .. nd '*lIl1e 6:5 OCIMS 

·Indu~triitl hyg;cf1C' (til). 

"(ja~ chromalography (Qq, parae Ind Inp(PAT). ekdron aplurc dclredan (ECD,. 
IIrMJ mu, 'J1C'C'lrmnc:lry eMS). 

'UtrKIioR procedure (EP). 
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Tahl~ (··l. \'ula.lI .. 0'llanlc: ('umpoundl ."'l4rnnln .. d 

in W.llf b, Vi\'r AMI,lft 

M.,nMn .. lln 
Umlt 01 QUlnalfkatJoa 

('ompnund ('AS. (J.lwl.) 

Chlurumcrh.11lC 74·87.) 10 
Vinyl "'hl,tfi~k 75·01-4 10 
Brun1Umclhll~ 74.8l·9 10 
Chhlf(lC.hlll1C 7S-OO-l 10 
A""clnnr 67·64·1 20 
TrichklrOnU(1rnmc.ttllne "·69.4 5 
1.1-Dkhh,rndbefK 75·)5-4 5 
MCI!'Jyknc chlmidt 75·09·2 5 
C;ui1&m di~lfid( 75·15·0 5 
'·I • .:!·DiI.,·hlohlClhcne IS6-60-S S 
1.I·Dkhl(1rOClh"nc 75·34-3 S 
c·I.2·Did:lor(1(lhmt ISft·59·2 5 
Brumuchlormnclhanc 74·97·5 S 
Cblornronn 67·66-) S 
1.2·DK-hloR1Clhane I 07·(J6.. 2 5 
1.I.DkhltJropropcnc 56)·58-6 5 
Vinyl : ... ·('1 lire 108-05-4 10 
2·8u'armnc 78·9]·) 20 
2.2.Di(hluroprop.1RC 5~2f).7 5 
1.1.1· Triddo,ocl""nc 71·".6 5 
C .. rhon It'lrachioridc St.-23·5 5 
8cn/c~ 71-4]·2 5 
1.2.DiC'hlaropropanc 7ft-87·5 5 
Trichklrnclhe~ 79-01·6 5 
mi1rnmomt'lhanc 74.95·) 5 
BromodicJd(JromerlYnc 75·27..- 5 
,·1.)· Drchlomprnrent loor.-lo-26 5 
c.l.l·DichkJroprcprM 1006-10-15 5 
1.1.2· TrichlorocdllllC 79-00-5 5 
1.)·Dich'oropropaM 142·28-9 5 
O'orodii1,nmnme1hane 124"-" 5 
Br"nlO(orm "·25·2 5 
"·MClhyl·2·~nlllnOM 10-81·1 20 
Tulut'rK 108-..... ) 5 
2 '''e,,",nntlc 59·17.116 20 
1.2·DihromnmtlhilfIC 74.95·) 5 
Tclrachlnrnclhcnc 127·18-4 5 
Cbtutut'lC'nlcnc 108-~7 5 
1.1.1.2· Tt'I,ac:hlnroclh.1nc 630-20-6 5 
I·Chk,",hnanc 5 .... ·U).S 5 
ElhyltlC'ftlcnr U_»-41"- 5 
m.p·Xylene (loI~l) IOM.]8-). 106-42·) S 
".Xyknc 95·47·6 5 
SlyreM 100·42.' 5 
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t.1 ,2.2· T clDchlorocthanc 
1.2.1· Trkhlomrropaac 
r!lC1propyl_IU~M 

BmnlobcnzellC 
,.. Propylbrltlt'nt 
2·0lorornlwf'l(' 
4·C'hIoroto'uI:IK 
1.3.5· TriJn(',hylbrllltnc: 
'''f,· BU'YlbrrllC'nC' 
1.2.4· Trimc. hylt'CRll:lIC' 
.f"C· BUI ,ltlt IUe' nc 
1.3·Dkhklnlbrn/~nc 

'.4. Dichl()("'~DIC:IK 
p·tv"PropyllnlUC'nc: 
1.2·Dichlnrnl'tm/cnc 
,.·Buly1hcD/e'r.C' 
t .1·Diltrnmo-3-("'hlnmrrnpmC' 
1.2.4-Trichlor(lbrn/clK' 
. Naphthaknc 
1.2.)·Trichlorobc-n/C'fk 
HC'l:xhlnroftul .. dknc: 
Dichl"rodiRuonomc:lhanc: 
T ri('h'nl'OlriRunrclCIMnc: 
fUl.k'It'MI .... M 

2·01uIOClh,lvin,lclkr 
AC'lJlonilrik 
Anofcin 

79·.)4.5 
96-18-4 
98·H2·8 

108·116·1 
10)·65·1 
95-49·8 

106-43-4 
108·67·8 
911-06-6 
9.5.6)-6 

11.5·98·8 
541-13-1 
11)6.46..7 
99·87-6 

"'·50-1 
1001·51-8 
96-12·8 

1:m.82-1 
91·20-3 
~·61-6 
'7·611.) 
7.5.71·' 
76-1)·1 
74 ....... 

110.7'" 
(07·13·1 
107-02·. 

R~pn_."d, .. 
Ihnlt 01 Qu •• llft .. alloa 

(JAJlI.) 

5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
S 
.5 
5 
.5 
.5 
.5 

10 
NlA 
N/A 
MIA 
N/A 

10 
.5 
5 

50 
ICU 
~OO 

ColulDII; Supcko 5P8·' 110 III _ 0.25 111m. 1.0:&1'11. Liml. vI cktcdlaa allmaled 
tty •. fnlmam .... ~qui~" 10 ,leld .... JRltlc~ .. spccIfI' ICIII. 

(,.7 
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· ... bl. (".J. \ ... I.m. nrpnle- "ompouDdI Drlumlnrd tn Solid. 
h, SW.8oI6 M,thod 8160 

Umh of Q ... aIJncadoa '·om,. .... 'OAS. (m"..,. 

CldoromClha'lc 74·87.) 10 
Vinyl ('hloride 75·01·4 10 
Bromonxlh.u,c 74·1)-9 10 
ClIlol'DCl hanc 7S.(JO.) 10 
Ac.-c"II)IJC' 67-64·1 20 
Trkhlorofluoromdh.IIIC 75·69 ... 5 
J,I·Dichlnroc,hcnc "·35 ... 5 
MClhyle-M elllorick 7S.fJ9·2 .5 
C.1rbon di.,ulfldc 75·.s-o 5 
,·I,5·Dkhloroclhenc 156-60-5 5 
, .1· DidllotflC'l haM 75·34·) 5 
c-l.l·DKhfolnt'IIK'M 156-59"- .5 
B,oDlochlor,'mclhane- 7"·97·5 5 
Chloroform 67.66-) 5 
1.2·DichlnrOC'lh.nc 107.fJ6.2 .5 
I •• -DkMo,nptnrc:nc 56)·58-6 5 
Vinyl 1(Tlalc 108-05·4 10 
2·Bul:!lM",," (MEK) 7f1.93·) 20 
2.2·DichloroproptM 5"'20-7 .5 
1. I. I·Trkhlorocrh.llnt 7'·55·6 5 
Carbon Icll'lfhrorMk: 56-D·5 5 
Bc:nlCnt 71-43-1 5 
1.2· Difhroropmpanc 78-.7.5 5 
T r,,"h'ornelhent 79-01-6 5 
DiblOflKJfl1clhant 7"·95·3 5 
BromodkhloR1ft'Klhant 75·27-4 5 
,. r .J. Oi('hlo~fI(' 1006-10.26 5 
c.I.)·OichklfopfOpC'M 1fXJ6..If).J5 5 
1.1.2-TrkltlOlOC'lhJM 79·00-5 5 
1 • .l.0ichloropropalM: '''2·2B-9 5 
'.11 InrodihrlHMmc lfaMC' IZ.....,.. 5 
Bromoform 75·15·2 5 
4·Mclhyl·2·, ... nl,JIOIW.' (M1K) '0.8'-' 20 
Toluene- los.M-J 5 
2·lfcunnnc 59·17·86 20 
1.2·Dihr .... lfnmclhanc 74-'5·) 5 
T c"a('hIOlMlh~1M: 127 ....... 5 
ChlorlJhrnlcnc 108-'10-7 5 
1.I,J,l·TclrKhfntMlhaftC 6JO.:zo." 5 
I·Chtomllclanc 544-10.' , 
Eabylbrlllcnc ........... 5 
Milc" X,knc (roCal) IlJO.:zo.7 5 
511rcM , ...... 2·5 5 
1.1.2.2·Tclruhlorpclh~nt 79 .. )4·5 5 
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(Oompouncl 

1.2.3-Trkhluf"propanc 
I~yl~n/cac 
RromubcnlCnc 
n·Pmpylbcnlcnc 
2·ChlorololucAC 
4·ChlomiulutM 
1.3.5-T rimc.h)'l~alCnc 
r~,,· Sa..ylbcn/cnc 
'.2.4-Trimdh)'l~n/cnc 
J~c-But)'l~nltnt 

1.3·Dichlol'Obtn/cnc 
'.4-Dichlnntbcn/cnc 
p-bopropyJtolucnc 
t .2· Dkhlorolttn/cnc 
n·Bulyt~n/cnc 

1.2-Dibromo·3~h·towrrc~nc 

1.2.4· Trkhlurn''tll/cnc 
Naphlhaltnc 
'.2.J-TrkhlurC'tbcnlcnc 
Hcuchlorobul.1dicnc 
Dich'orodinuonomclhalK 
Trkhturocriflunrncllunc 
lodomclhanc 
2-Chlor(JI!lhyly;nylclkt 
Aery lonillllc: 
Acrolein 

('AS' 

'16·184 
IIK-82-S 

IfJK·1f6.1 
103-6S·1 
95-49·8 

1fJ6..43 .... 
I Oft·67·8 
98-06-6 
'18.63-6 

135·"8 
54,·13·' 
1fM)...16.7 
99.87·6 
95·SO·1 

IfN .. S.·8 
96-12·8 

1»82·. 
91·»3 
87.61-6 
87-68-3 
75·71·" 
76-1l·1 
74·M-4 

I If'· 75·" 
107·13·1 
107·02·8 

Umll or Quanun"allun 
fm,.,""-

S 
.5 
.5 
.5 , 
.5 
.5 , 
.5 
5 , 
5 , 
.5 , 

10 
N/A 
N/A 
N/A 
N/A 

10 , , 
50 

100 
100 

'Column: Mm. 0.32 mm SPB-' 'uKd ,ilia npin.". usin,. mcthlnolic partie 
lion wirh purge and 'Dp. Umiat of q...,nlirta'ion Ire nkuJakd from .he inlelCCpI 
af.he nlera' nliltnrinn CUI'VC' Uti" •• nlfM·loniallon dcledar. 

(" ." 
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Umla 01 QV(lnCIRcalloa 
(·ompound ('AS' (mpJl.) 

N.Nilru~odimelhylaminc 62·75·9 10 
Aniline: 62·"·) 10 
Ph "n.,1 1OH-95·2 10 
hit( -2·0Ioruclhyl)(lltcr III ........ 10 
2·Chlomphcnol '5·51.8 10 
1.l-DichlorohclUe:ne: 541·7)·1 10 
1,4-Diehll ,whcnlcnc 106-46-7 10 
Ikn1.ylalrohot 100-51-6 10 
1.2· Dichlorohcnle:ne: 9'·50-1 10 
2-Mclhylphe:nol 95-48·7 10 
biJ(2.Chloroi~roryl)elhcr J96JII·J~·9 10 
"·Me:lbylphc:nnl 106-.... ·5 10 
N.Nilrmo-di·".propvl .. minc 621·64·7 10 
He:uchlor~lhlne 67·n·1 10 
Nilrobcnle:nc 9K-95·) 10 
I~",..oronc: 111-59·1 10 
2· Ni:mphc:ml M·75·' 10 
2 .... Dimclhy1rhcnol IOU7·9 10 
tknloid .. cHI 6S·85.Q 10 
bi.t(.2-Chloroclho"Y)mtlhanc 111·91·1 10 
2.4.Dichlorophe:noI 120-11)·2 1U 
1.2 ... ·TrichlorobcnlCne: 120·H2·1 10 
N .. phlh.de:ne: 91·20-3 10 
"·ChlofNInilint 106-47·11 10 
ttnllchlorobur~dicne: H7.(J8.) 10 
4-Chloro-).me:lhylpllcnol 59·5f).7 10 
2·MclhylnarIUhale:nc 91·~7·6 10 
tte:uchlorocyclopenl .... ie:nc n-47-4 10 
2 .... ". Trichlurnphmol M-O!»-:': 10 
2.4.S· Tr:chlorophcnnl 95·95-4 10 
2· Chlnronaphlhalcnc 91·'''''7 10 
2·Ni.roanilinc AI 74-4 10 
Dime:lhyl phlhlliate tn·ll·) 10 
Accruphlhyle:nc 2011-96-8 10 
)·Ni.ro .. nilinc 99·09·2 10 
A"ftilphl~nc 1l)·J2·9 10 
2 ... • Dini.reJf'hcnot SI·28-5 10 
4· Nilrnphc: nol 1( •• ·02·7 10 
D~n'lU' .. ran 132·(,.1·9 10 
2 ... · Dinifntkllucnc 121·14·2 10 
2.6·Dinilr:.,nlucnc NJ6.:zo. 2 10 
DiC:1hylphIMlale: ""·66-2 10 
.. ·Chlorurhrnyl.phc:nylclhcr 7005·72·3 10 
fluurcnc: 116-7]·7 10 
4·Ni.roaniline 100-01·6 10 
".ft.Dinilrn-2.mC'.hylpMnol 5)4·52·1 16 
N.NilrawJdip~ny' .. minc fl6.J0.6 10 

C·1I1 
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ENVlAOH"tI. I, ~'IRvIlILIAI.cr; ,..". 

T.b ... C ... 'l ....... 

) 1.'m;1 t I ]1J.lln~.u(j" 
(.·ompo ..... ('AS. u"I'/ I -
Alobtnlfnt mJ·JJ·J 
""' Bromoplknyl'phm),klhn IOI-~'-J I~~ 

Hcu"b'urobclUcnc 118-7 ... 1 "I 
Pe:n&adJrorophe:nol 874' W 
PhcftaDlhrcnc K.5.()1·8 II, 
Anlhrxcnc 120-12·7 Ifl 

DI·" -bul)' I phthalale: ""·74-2 t . 

Auonnlhc:nc: 2lJ6.44.O " Benzidine 92·S7.' I. 

Py"DC 129.QO.O ·ft 

Ihuyibrnzyiphlhalale "'·68-7 'it ).JO.Dic:hl,,,otwnlidinc 91·cu.1 fI' 
lknlo(a)af:rhfllC:mc 56-55·) HI 
bu(2·Elbylhu)")rtalh.JI:II(" 117·111·7 

,,, 
ChryKRC 211-01·9 HI 
Di·,,·ooyl phlhalale 117·84-0 10 
lknlo(h)nUODftlhenc 205·99·2 If} 

Bcn/uf·)RuonnlhC'nc :07.Q8·9 1'/ 
Iknzo(Q)p)'rC:M 5(J.32·8 10 
Iwnn( J.2.J-cd)ryrC'ne 19).)9.' If) 

Dibclllg(a,.'t)anlhrxcne 5),70.3 III 
BcItlO(g)l. i)pcrylcnf 191·24·2 10 

, Hm4 II! (ItI~l~tI 
(~Dmpound (·Ao .. , !~Wliltitl 

-~-- .-

l.'1Ilorororm (,7-6(,..) till 
1.1.1-Tric:hlornclhanc 7}·'6·6 'ff 
Bcn1cnc 71~)·2 'f,II 
Carbon Itlradd.,ridc 56-23·5 iUl 
T ricltioroci htnc 79·01·(' ~ " Toluene U*,8H·J " II J' q 

T clr.acltlnroclhc~ 127·1"-4 " ~I 
ChJ".ullC tv."n" IOH·9(). 7 RQ 
EI hylbenzene 100-41'" 8.0 
o-Xytcnc 95-47.6 R.I, 

m,,,.Xy1cnc (lUIa') 1 ... 31-1.106-42·) 8.1I 
1.2.4·Trimclh)hnznIC 95-6.1·6 ~ tl 
B~l.'e'nc 1fJ8.ft6.1 till 

'---- (,." 
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( 'Olllaminani 

End'tn (1.2,J .... IO. trJ·ttl."udll." .. ·" 
7 .• ·pt'~·.I.".4n . .s.6. 7.H.Ha'(K"I.lhydrn-1 
I,·ndo. ~nJfI ~. R·dimclh .. nun .. phlhitlc~) 

'.inll ...... 
{U.f"t'.U.u,., . 

MC:lh.'.)'4.:hl." ( •• 1.' -Irkhk'ro
~.2.hiJ(p.mclhII1l),Jlh('nyl)dh,,~) 

Tuurhcnc 

M •• 'mum 
( 'onrlnlnllnn 

(mWI., 

0.02 

0.4 

10.0 

0.5 
Ih','hnkitl chl,'rin"lcd t:amplk'nc. b7-6Y''+' chroril1«') 

10.0 

~.".~.TP (SiJ\.'u) 1.0 
(2 .... S·lrk'hIOfnrhcnOllyp'npiunk add) 

Ibpnwnbllw. 
Ul'Iulinn J JmllJ 

(mWl.la 

,urJt. 

D.fXXr2 

O.()().I 

0.020 

0.016 

0.005 

:tenlumn: JO m • O.32·nnn SPB-S fuX''' ~iln npilliry. Drttdinn Hmil is nlculattd It rnur 
limn rhe: p~ ,",I;c.malOIIlphy fqckiUnulMl none rnund when ." c:lrC'lron nplurc dclrtf." WM 
uwd. 

'--------------- C. J ~ 
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A~ 

8 
Dr 
C6I 
F 
Hal 
Li 
U 

An",. 

• 
U 

LOS ALAMOS NATIONAL lABORATORY 
ENVIRONMENTAl SWAVEILlANCE '18O 

Tahl~ ("·7. Summuy 01 IISt:·9 Quallt, AssunDu T~lls lur 1990 
(S"hl~ t:lrmrnt Anar,sn In RloIOKIalJ) 

IIndn ("onlrol Wanal ... OuloU"onlrol 
NumlMrol <14, J-Ju >J., 
Q('Tnb ('*) (") (") 

10 qo 10 
S If)() 

l 1&10 
3 100 

U 100 
100 

I 1(1f) 

10 un 

Tahl~ C·II. Summ • .., 01 IIS.:·9 Quallt, A,-",nncr T~, ... for 1998 
(S .. h'~ F.~m~nt Ana.,SH In tll1~n) 

Ifndu (·onlrol WlrDlnJ OUI or (·or.lrol 
Numbuol c2., . J-Jc, >Jc, 
Q('Tnts ('M) ( .. , ('" 

IS 117 13 
oil ~S 2 2 

TatM (·.9. Summa.., Dr IISF.·9 Quail., Auunnce Tnb for 1990 
fS""'~ ... .lmln. """1"" I. Ba'k "'llw", 
1I .... r (~DIIf.raI 

Nam"'" or 4, 
Q<:TIIIs ''1, 

2 100 

(' ·Il 

IISt:·9 
Rallo ~ Sid 0.. 

J.(J6 ~ 0.13 
0.91 ~(U)8 
1.10~ 0." 
1.01 a 0.08 
1.05 ~ 0.21 
1.11 
0.116 

I.OS a O.OS 

"~"' ... 9 
lbdoaS""'" 

0.15. al2 
UN a 0 .• 

".w 



LOS Al.AMOS NA TIOt'-\L lMK)RATORY 
EMnRONMEHTAl SURVEILlANCE UMIO 

Tahl~ (" ·10. Summa., or 1I~f.·9 Uu.lIl, '\"Uranf .. ·r ....... for 199& 

fS .. hko nfnMDI Anal,M.ln SoU) 

llndt'r ('onlntl w.mlq 0 .... or ("onlml 

NUlllhered <It. J-.Ju >.In liNt:·, 
1\ Dal,", <J(~'f.11s (~) '" ,'I, (bUo.,S1d On 

AJ 55 'IS 2 .. 'I.ftC' '.t 2".12 
AI u % 2 , I.UO t (J.It4 
~ 'II Inn 1.21 .. 1.53 
,\ .. oW .. .. 1.1" '.t ".27 
B 1 .. l 57 I.MO t 1.42 
S .. 12.$ WI .. 7 0.96.0.26 .. 24 tt7 2. IJ O."'X'.tO.M 
Bi 1 UQ 3.M'" 
If 44 'IS 5 u.s t n.11 
Ca IIJ .,.. 5 • o.rm.o .... 
Cd 20 'IS 5 1..$'1 '.t 2.1l 
Cco 'Jq SCI II '.91 a 5.55 
Cf HI "" 6 10 1.17 t 0.36 

C" Qh Qf) 5 S 0.9" '.to.:.& 
C, 11M 92 I 7 1JJ6 t n.2'I 
Ceo 'lO '1(' 7 1 "42'.t 2.09 
CU , (," 'M 1 I'(N • 0,)) 
,,~. J. q" J 1 1.lOa 0 .. 15 
1:1 I 11'1 .&.60 
t.! IfiI " ~ 

,. I un • n.39 , 7 diU 1.05.0.1.& 
r, RJ t'JfJ , 0."". fUJ7 
r" "~I .. 1 ..... 0.:7 
IIi ., ".92· 

. Gc: .1','1 8.M 

"'4 f ~I '. 0.94 '.t tUN 

1.11 1'1 Wi ,. 0.' •• 0.21 
tft= ~ "" 2.1A.S.15 

",. 100 l.fN 
III 11M 1 0.111 .0.16 

'n U ttl, 
K .'" 'IM Z 0."". 0." 
..... 7S 85 5 9 0.97. fJ"t 
li " Ill. 1.211 '.t D.7S 
Lu It'! 'I' 5 1.06 .0.0 
Mil • Mot U 5 ".~J. 0.11 
Mn 11ft "'I 

,. :z U ... O.ln 
Mn 5 U., 0.'5 
N .. "" w 1 1 .• 1) • ., .• ", 

I'll J If" 'UN 
S .. M "I ~ l 1.~tt • ft." 
S. 1', UI, rOUt it o.l~ 

......... 
( 1·' 



lO!; AL.,4J,AOS NATIOP~l LA80AATOA'f 
EN'I.r.O'4UENTA1. SUAV£ILLANCE 1880 '*"'.* 

· ... hlt' ('·10 (('onl, 

l'ndl'r ("lInlr". WunlnR ()ul "r ('unCr". 

Number a' el., 1-3e' >-'fJ tlst:., 
,\nal,\i\ Qf'T'!l1.I (~ ) (" , (~, fl.lI., :I Std Un 

Ph 36 lUll ;.')4 it 11.23 
Pr J If.' 4.24 
Rh 'II 'Ito( 2 II. 'IH .t n.ll 
sty 14'1 HS 12 2 O.H'I .t fI.33 
So!: 7" «If, 10 () fII' a 0.39 
Sc: 61 '17 3 3.27. ".39 
Sm 72 '13 .. 3 '.U5. n.'" 
Sn J If.' 4.23 
Sr 'I' '17 3 LIS aU.JI 
Til 7, :0" fI.W 1 fI.11 
Th 57 : .•. n.") it n4S 
Te I ;' .. 
Th '15 '12 3 5 n.w 1 ... 5.5 
Ti '13 flM ., J .I_' a 0.26 .. 
TI " H3 .7 1.1_' :I 0.10 
Tm I ... ) 3.33 
TSS Uttl.d 

\u\f1C"dcc.t ~Jhd .. ) I H'I ".1\41 
U ~ 116 3 1 n."" • n.lu 
V CIf, '" 2 O. '1M .t ".Il 
W .52 'I'" fit • Zfh t."" 
Y 1 wo 2.20 
\'h 72 MJ II 6 1.'6.0.3" 
1.11 9(, '13 • 6 I.OQ. (I . .e" 
ZI 7,. M 5 9 1.41 II .,,9,% 

) 
----------------~ 

I •• . '. 



LOS ALAMOS NATIONAL LABORATORY 
EMlIRONt,tE~ITAl SURVEILLANCE 'SKIO 

·r.hl~ "-11. Summa" of liS.:·. Qualll, Anunnn "'~'b 'ur 1998 
(Stahle .:I~l1Mnl "nal,M' In Waler) 

t 'nd~r ('onlrnl W.mIRR Oul'" ('onlrnl 
Numhero' <1" l-Ju ~J.., list:·, 

An.I,,,, Q(~Te'b (~) (IIJ\ , (" RaClo ~ Sid Un 

AS 262 ~1 I 2 1.02 a ".14 
AI 126 91 2 6 1.40 & 1.70 
~ 23ft % l I 1.04:a U.14 
Au K 100 
B 7S qq I 1.01 .0.05 
0.. 320 '18 I 1 un.O.08 
Be 17S 'IS 2 1.0S.0.13 
Hi 8 .. ., 
Hr t3 .. 6 8 46 1.2J:a 0.31 
Cil ,.7 IIi 9 1.17.0.08 
Cd lOJ 1110 1.01 .0.09 
Cc H 100 
CI 85 '114 I 1 1.03.0.12 
CN 115 R9 ., J 0.86.11.11 
Co 27 1m UJI:a 0.32 
COP. 30 100 I.Dl.0.14 
Con;J"""livily 65 112 12 6 0.91.11.07 
Cr 2M ~1 3 1.07.0.16 
C5 8 100 
Cu (90 96 1 J 1.0'.0.24 
Dy K 100 
E.- .. 100 
Eu " 100 
F 103 "10 UN aO.IO 
Fe 83 98 2 1.02.0.10 
0 .. " 100 
Cd K 1(" 

(,e II If., 
n .• ,.,lau.t 47 9" 2 tll.o.m 
HI K 100 

He UQ 911 2 0.99 a 0.11 

It" 8 If .. ' 
In 8 100 
It 8 100 
K 63 100 1.02 .0.06 
L.1 8 100 
U 14 100 UN • 0.1)11 
l.u " 100 
Mlt "" "I' UN.C.D? 
Mn "" 'IH I I 1.(111.0.19 
!\t, I ')j 114 J J UIM.O.19 

-----,-----
~. : (, 



LOS ALAMOS rtATIONAl LABORATORY 
ENVIRONMENTAL SURVEllLMCf ,. 

·r-h .. ('·11 (("nnll 

IIndu '"onlrol W.mlnJl Oulorc"onlrol 
Num .... rnr cIn l-ltr >J" ItS.:·' 

~n.I,~h Q(:Tnb ,II-, f~) C~, R.tlo:a Sid Pn 

N" fI6 ~H 2 1.12 a OJ)(' 
Ntt ,. II.' 
N", 8 Iff' 
NfI.l-S .. 7 % 2 2 0.911 a a.1J 
Ni 205 99 1.03 a 0.16 
f'ltll!,N 5 100 0.92 a 0.1" 
NO,,~ 101 92 II 1.00.0.09 
OiI/,lfr,'aM' 14 100 0.92 a 0.08 
p 77 92 6 I 0.97 a 0.47 

Pb 324 97 3 I 1.02 s 0.17 

Pd II tOO 
rH 2QO 100 1.01 a 0.02 

Po •• ' .5" 9.5 5 O.M.O.lO 
Pr ,. If .. 
PI 8 llJU 
Rfl 8 100 

Rh 8 too 
Ru ,. 100 
51. 100 97 3 un .0.16 
Sc 197 100 1.01 .0.10 
Sin2 'I IUD 100. OJ ... 
Sm " 100 

Sn IS .. ., 1.05.0.07 
So, 82 96 .. 1.19 So 0.13 
5r 81 W I 0.".0.06 
Tot " If., 
Tnl~1 ~Ik;alinily M 95 2 J 0.*19 .0.09 
Th 8 100 
TOStlnl .. 1 
di,,,Jlvcd tnlick) 57 H6 7 7 O.ft.O.lO 
Tc H 100 
Th II IU'J 
Ti 31 100 UJ6.0.30 
n 1M 91, 4 I 1.01 .0.20 
Tm II Inn 
TOS(IrJlM 

~'pcnc.Jcd Mlliab) Sol 96 4 0.%.0,10 
U '!.76 '17 I 2 0.99.0.12 
V HH 'I' .5 5 O.9R % O.I~ 

W H 100 
Y fI Kif II 
Yb II If" 
In 162 "" ) 2 1.03 a 0.211 

\ 
Zr R lrt; 

"-
('.17 



An.I,.b 

As 

8 
Sr 
Cd 
f 
Hg 
Li 
U 

AMI,lIt 

. Alpha 
""Am 
Beli11 
1JIPu 
l-"ru 

ADeI,_ 

Alplla 
:""AM 

8cI.l 

•
J1

CS 
Gamma 

JH 
:npU . 

:"'PU 
~R 

lJS·!.lAU 

'OS ALAMOS KA TIO"tAL lABORATORY 
EWlROP.MEPIJA!. SURVEILlANCE ,_ 

T.ble (··U. Summa., of list:·. Qualll, Auu,...". T.sb for 1990 
clCadi_h.ml".1 Anal, .. In RloJoaIC1Ih) 

Ih.d.r Control Warnl.a Oul or<~oDlrol 
Numherof c2t., l-14, :>)0 

Q<~Tn" ('It, (", ('It) 

10 90 10 
5 100 
3 100 
J 100 
Il tOO 
I 100 
I 100 

10 100 

TalH C·U. Summ • ..,. of I.S.:" Qu"'" AsIu,.. .. n TnlJ 'or 1990 
(RadIocMml,," AaaI,Mt ID t"l,n, 

U""r(~on''''' W.,.I •• Oa. 0' Co.""" 
Numht,o' 4, .J-Ju ,.)0 

OCTn .. ,,,, ,'It) ,'It) 

104 100 
16 75 2.5 
95 100 
17 100 
17 100 

T ... (~.I'" Sum....., 0' "Sr.·, Qualltl Alllrnan Tnlt for 1990 
..... lochanInJ Aal,1ft I. SoIl, 

I Tndrr (~Oftfral W.n'., 0.1 0' Cor. ~tnI 
:-iumlNro' cla 2-Jo .Jo 
Q(~Tn" ,'It) ,'It) , .. ) 

.. 75 2.5 
11 "5 17 • 4 SO 2.5 25 
66. 82 I.e J 
6 11M, 

2. 76 • .e 10 
16 «u 6 
16 «u " 29 5' 21 21 
tS 117 13 

('·Ix 

HSt:'9 

.110 • Sid o.v 

U)6. 0.13 

0.91.0.08 
1.10.0.11 
t.03.0.08 
I.OS.O.21 
1.11 
0.86 
I.OS.O.OS 

USF.., 
"110 • SkI Dey 

0.90.0.06 
O.M.O.eN 
0.84 .. 0.02 
0.92 .. 0.10 
1.15.0.06 

HS.:" 
... 10 :& SkI DrY 

1.1.-0.75 
0." •• 0.29 
1.43 :I 0.7t1 
1.06.0.63 
1.10 
0 ...... 0.06 
0.95 .0.1" 
0." .0.09 
0.83.0.35 
0.".0.05 



lOS AlAMOS NATIONAl LABORATORY 

ENVIRONMENTAL SURVEILLANCE 'IMM) 

Tahk ~~·15. Summa.., or HS.:·9 Qualll, As..1uranc:~ T~slllor 1990 
(Kadlodacmkal An",Mlln lIr1ne) 

t 'ndu (·onlrua Wamlna Out oU'onlrol 
'liumiwrof <14, 1-.1., >Jo "S.:·9 

Anal,sls QCTC'i1l f~) (IIJ.) (IIJ.) Rallo ~ Sid On 

z~IAM .. 75 lS 1.66 
JH 180 9R 2 0.95 sO.09 

118PU 111 99 • 1.09 s O.IS 
2JOpU liS 97 2 2 1.08 s 0.17 
mU 70 89 9 :. 0.85 ~ 0")8 
mU 96 69 .5 17 O.fU s 0 •• " 

Table (··16. Summary or IIS.:·9 QuaHIJ MlUnacc Tab ror 1990 
f RadlMhem'nl Anal,lft In Warer) 

IInder COllrrol W.rafa. Oul or Coarrol 
Numbtror <l., J-Jo >lo HS.:·' 

An..,. Q<:Tnts , .. , ,lilt) (.) Rallo s S.d On 

Alpha 701 fIR 0.99 s 0.22 
: .. JAIn 76 100 0.99.0.08 
Bela 70J 98 I I 0.98.0.35 
J1Co 2S 100 1.37.0.21 
6Oco SO 100 0.95.0.11 
U"'Cs 51 100 0.8S .0.09 
U'u 117 98 I I I.OS .0.17 
G;amma 48 90 8 2 1.21 s 0.22 
JH 359 99 0.94 • IU17 
SofMn .as 100 1.12 10.n 
llNa ..,. 100 0.96 s 0.03 
~Pu 63 97 2 2 OM to.'" 
l)qPu 63 98 2 0.9!-.0.15 
1~1t1 27 8S .5 0.97.0.19 
-S, 8 M 13 0.90.0.10 
1NU 23 100 1.07.0.12 
llJu Sl 100 O.C;S.0.19 
lJS.1.JIU 136 100 U.,.O.05 

(".\" 



An.",I! 

Miud·Arodur 
Ar(1('klr 1242 
Anx-Ior t 254 
Ar(1('lar 1260 

LOS AlAMOS HA TIONAL LA80RA TORY 

ENVIRONMENTAl, SUAVEIl.l.ANCE '110 

T.hll .. ··11. Summ • ..,. 0' HSf.-9 Qual"7 Auuran~~Tult tor 1990 
«(J,..ale: An.',1ft In .1I1,n) 

l'ndu ('onlrol Wamln. Ou. "r Con .... 1 
NumMrOr -ell. .-lel >It. 
Q(~T'Jb ( ... ) ,II) ('I) 

70 94 .. I 
70 96 ) I 
70 Ul1 
70 W 

Tahl, C· III. Summa". 0' mn:-' Qudl, Auuran", Tnb 'Of' 1990 
cn..,.nlc An.I,," In Bulk M.I~rtab) 

I'ntlrr ('nn'rol W1mlna Oul or<~o.'rol 
Numtwro' cln 1-30 >30 

IISt:'9 
IlIllo • SId Ptw 

0.97 t 0,23 
0.95 ~ 0.211 
I.OS ~ 0.27 
0.97 a 0.19 

US.:'9 
Aall,. Q(~T"b ('fe, ", , .. , .lloa5 .. "" 

,,"n~rtl1hC'nC' I 100 
NCn.1rJuhcnc'M' 100 
Acclonc I 100 
Aniline I 100 
Anlh. accnC' I 100 
Mind·Amdar 41 95 2 2 0.lI4aO.15 
Arol"! Ir 12"2 4' 100 0.88.0.09 
Nud", 1254 41 100 
Arodorl260 41 'IS 2 2 IUII.O.II 
Alohcn/C'1k' I 100 
IXn/cM I 100 
",. Ben/iclinc 100 
iklVor"I;II\1hr;,cC'n(' 100 
Benl"I" rr)'rt'1IC 100 
fklVl,r "Jfiuor;,nlhC'n(' I 100 
Ikn/'tf.I(.hJJp!'rylcnc I 100 
Iknlttfi-JfiUODnlhtM I 100 
Btn,lOk ... dd 100 
fkn/yl .. kollol I 100 
Bis4 21.' h:."uclhoJl,. )nY.I ..... nc • 100 
Bi\{:! ·ch Joruclhyl 1CIM r 100 
Bi~ 2 -chforoi\('Proryl )elfler .00 
Bt~2~lhylllC'"yl)pfM"~f ... r= 100 0.92 
Bromot'C'nl'cnc: U1J 
Srl,.noch"lr"mdhar~ 100 
Brom.Jdi,hlllromclh.lRc I 100 
Bromof",m I .00 
Sromom('lh.lnc U.) 

c.:o 



lOS AwUfOS NA TIONA£.. LASORA TORY 
ENVIRONMENTAL SURVEILlANCE "110 

l!lader (~onlrol Oul 01 Coni"" 
NumfMr or cl" >J" IIS.:·9 
Qt" T~,h (IJr) ('" Rallo s Sid DeY 

4-Bromnphtnylphtn,t tlher 100 
2-Dul .. nGlIC 100 
n-DUly U1Cnlcnc 100 
~,,"-DUI)'I""n/CAc 100 
Icrt-Dulyl""nltnc 100 
Buly'''''nlyl ('hlhalotlC' 100 
C .. ~ diwlfMk 100 2.11 
C~rbon Iclrachloridc 100 
.a-Chltlro-l-mclhylphcnol 100 
.a-Chlomanilinc: 100 
Chtombt'n/cnc 100 

(hlorndihromctmcI hanc 100 
Chk,loclh .. nc 100 
Chlorororm I 100 
Chloromclh .. nc 100 
2-Chlnron.Jrhlllafcnc 100 
o-Chlnrnphmol 100 
.a-ChlolopMnyiphcnyl elfler too 
o-Chtolnlolucnc 100 
p-Chlnrorolucnc 100 
Cbry~nt 100 
Oi-n-ttul,1 rhlhal.Jrc 100 
Di-n-ndyl phlMlalt 100 
Dikn/of".Ir J.1n1hraccnc IfQ 
D.bc=n/(tfunn 100 
J _2-DiMlIm(l-l-chlolorr~nc J (W"I 

1.2-Di"rn~l~nc .. ., 
Dihrnmomclh.1nc 100 
o-Dicblornl1Cnltnc f 1.2) ., 

10' . 
",-Dichillrubcn/-:nc (1.3) 1 100 
p-Dkhlnrot1C~"cnc (1.4) 2 ux, 
3.3" -r :chlnrot1Cn/idinc 1 100 
t .2-Dichlnroclhant J 100 
J .1-D~ht(Jlnclllanc I 100 1.31 
1.I-Dic,.JO'oclflenc 100 
,r ...... -1.2·Dkh'uroclbcnc I 100 
cis-I.l- O;:-hluroclhyknt 1 100 
2 ... ·Dich.orophcnol 1 100 
l.l-Dic~toropt'opInC' 100 
2.2-Dichroropr.JPlftC' 1 If" 
1.2.Dichluroprnpanc 1 100 

~Dichlotnpfopcnc 1 IUU 

('.:! \ 



Numhuor 

An."J" QCTIJb 

Iflln!\-l.)· Dkhlo,up,apc:n~ 1 
cis·I.J·DichlorOJ1fOPC'ftC I 
Diethyl rhthalatc 
Dimelhyl plnlulla&c 
2,4·Dimclhylphcnol I 
2.4· Dinilrorhtool I 
2 ... • Dinilrocoiut'n: 
2.t.-DinilrOinlac:r.t I 
£thy 1bc'A/cnc 1 
Auoran'"cn~ I 
Au.orcnc I 
Hcuc:hlornlliCnuAC' 
ituac:h inrnltuladiC'nc 2 
Ifc.uhlnrucyC'kJPrnladieM I 
Uuachlororlhanc 
:!. He: unonc 
'IlIftnoll.2.J-cdlrJ'rtM 
Isnrhnt'Pnc 
l~or,.lbc'n,e"c 
".I~rl'l')'It."lk'nc 
... Mtlhyl.2. penlanone 
2·Mt'.hyl· ... 6-dinilrnplknol 
Mcthylclk'dllclrick 
2.Mt.hyln.tphl"'nc I 
... Me.hyJrhmal I 
2·Me.hylpbnol 
N:erhlJr .. fcM 2 
*,,:"_ir!' ' I'" !finr 

"'Nilr'J~illlinc 
, '.~, r·· ~niljnc 

Nitrobcrt'eAC 
~·Nirr.,pbtoot 

.. ·Nirropftc.lOI 
N,Si'rm.ndi·"·pwpyllmiac 
N·NhrmocJimC1r.y'.",iM 
N·Nitru~oclipMnyl.,ninc 

PcnlachlurophrllCll 
Phenan.hrene 
PlKnC)f 
Prnrylbc'nunc: 
ryrrnc 
Srywlc 
1.1.2.2·Tdrachiuroc.hane 

lOS ALAUO~ NATIONAl. LAIJOAATORY 
ENVIRONMENTAL SURVEilLANCE tllO 

11nder Co.a"'" Ou. 01 Co •• roI 

<1" ,'1 ) 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 

100 
100 
100 
tOO 
100 
100 

100 
100 
100 
100 
100 
tlYl 
Ull 

I ... 

I'.' .. .-. 
100 
.no 
~OO 

100 

llJO 
100 
100 
100 
100 
100 

>30 liSt:·' 
(III) Rallo * Sid 0.. 

100 

UIO 

100 

100 

1.119 
0.4U 

,u:.! 

0.18 

J.19 

1.01 



.. 

An.ly,l, 

1.1.1.2· T C'uachhttfll"lh"JK' 
T C'1r.n·htor,W'lhyl'!'lIC' 
T41Iul·n ... 
t. 2 • .s· T rkhlnt,'lhcn"'JK' 

1,2.J·Trkh'",nl"""('11( 
t, t, t· Trk"tnrnrrhMlC' 
I.I..!. T rh'~'''',W'I''M1C ' 
T rklll"r" .. " he nC' 
Tril: "'lttnfl unrnmt' IfM n(' 
2A,~'Tru·htll,.,.,h('n.~1 

~"',ft, Tri,'ht,"''f'ht'nnl 
1.2,3· T rkr.'''r''rn..,...OC' 
l .. l.S· T rim.-.hy'l1l"nltn.: 
1.~A·Trinlf'.r.,.hnJ'C'nc 

Vin)'1 Ar .. r.1rC 
\,i"~'1 ('hlt..,ide 
, .. Xylene 

LO!;' AI,)IJK)S NATIONAL LAao~TOIrf 

ENVIAr".'WNTAt SURV'iIUAHCE 1110 

" .. flu ('f)ftlrul W.rnI"a Out n(('nnlrnl 

Numhtrnr dd J-lc, ".t" list:·, 
Qt·T."... , .. t (~, ('I) KaIM:It s ... nt' 

I "I' 
I 100 

100 0.76 , 
100 .. 
100 .,., 

100 
100 
100 

If" 
II" 
"I. ... , 

100 
1m .... 

Ifll 
Miu"-Xylf'fln C" • ", • P) 1m 

T.hl .. ,'·19. Summa" or liS.:.' QualII, A"unMl' T ",. rnr 1990 
fO,..nk "n • ., ....... Saft, 

I :ndn' ('nnt"" Wa,.", O.cntC· ......... 
N ........ rnl cln J-lt. ,,30 liS f.., 

;\n .. I,.j, QC·T...as (~) ''1) , .. , •• 10 • SId .,.., 

,\n'n'rhllo"nr 21 .... 
,\. '" n,trll.dt,. k-. 2. .. .. 
AI 'hllk' 19 ." 801 
,\, , .. Idn 12 100 
At'') Innirrik- 12 Jr.) 
,wiri,' nlcr 
,\'drin H Ifl, 
I'nilinc :%1 M' 19 fI.M 
,\nlhr;lnnc :%1 '13 , 0.71 2 nit 
Mi.,. '" ",\ rod'ur .a" % .,. ., l.oo:lt 11.21 .. ... 
Ar"", .. r I ~":! .. , 'J!oC ., I.f)? • 11.)4 .. 
Amdur .2,.. .. , "II 
Alnd .. , U,.,. .u. WI 2 11.'1.5 • fUIJ 
N'''''n,l'1'IC' 21 If" 
"'-hill-DIIC K tun 

( .:'t .• 
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'r.hk ("·19 Wonn 

t Inchr C "oneml W.rnlnll Oul of(' Dill wi 

Number or clel ~Jc, >.It, fist:·, 
Anal)'tl' Q(~Ttn, ,'1\ ) (~, ,,,, Mltlu • ~Id I," 

l1oc'l .. -BIiC " Ill) 

a1rh:1l·BtlC II IfJO 
Iknl('nr I" N 16 0.68s0.26 
m-Ikn/idinr 21 IfIO 
Ben/"l" l:tnlhrJ~c:nc: 21 100 
Ikn/,'l II Ipyrrl1C' 2. 100 
lko"'I"lnaoDnlflrnc ~I 95 .5 0.9K 

IkR/of~.It.ilpcrylmr 21 100 
Ben/ell! IRu41n1nrlk'nr 21 100 
Bcnluic Jt'-;" 21 ,,7 Jl 0.5".0.35 
Brn/yl .. k"II,.. 21 

'" 
5 0.19.0.n 

Ok(2<hlur"rrtM',')mrfharK ~I Il •• 
Bi~ 2-chlurnrrfl,l)clflcor 21 re., 0.7" • 0.001 
Bi'4 2-chlumi~'I'h,."l)t1h~r 21 If.' 
8~2.rlh)I~lyl)r'If".1I.1fr 21 .,S , 
Brufl1oi"l(ftlC'1k 19 "I' 
BI'Ofn4ll·fllommrl ..... nr 19 WI S 5 0.52 
BrClfllOdM: .. I~I .. arK . .., 100 
Brurnor,,,", I" 95 5 
Br"mnmclbMc' 19 tOO 
4-SrOl1lt1phcn)lpflcnyl elkr !I ltD 
!. BUf.lflOfte 1'1 51 C ~! 0.'1'1.0.62 
II' B""lhrn,C'M' 19 ", .s 0,25 

t«-But, Itwcn/cnr lq ,nn 
I("·RUI~ I~n/cft(' I" I NIt 

UYlj UIot'IlJ',1 ph''' ..... lr 21 JI.t 
{"a,hun dftulridt· I" 1'1 2. 0.'" .I 0.11 
C:trhtlll Inr;. !:' .",fc ' 'J r,l J7 0.62.0 . .1U 
('Mnr,! ',' ~ IUU 
-I·e hi .. In· .~, nl~·lfI,.lr~KI:· I 21 U .. 
~·(·t!!.lfit .. nihlK' :!, 1m 
Chl"ru!,,=n/cnc 1'1 M 11 21 0.56 a 0.2" 
nil! Ir'~ 'ihrnraumclll.nc: 1'1 79 2. 0.65 a 0.29 
Chlnrnclh;tflC' IQ 1(0 

2.Chktrt~''')'lvifl)'l ~Ihc', 12 If" 
Chlelr .. '",," 1*1 In" 
ll,'ulPfIIClhane 1'1 I'''' 
2·0!1",urupl!IIMIcM !I 100 
tJ·CbI"rophcnnl 2. ",0 

( -~'': 



LOSALAMOS'."TIO~IJ., ,I\"-':43rIJkr 
E'MRON'Jn,TAl!:' rl.!. ; I~, .. 

"~r '-fJh!rn' \\ >0' Iii .... 

.. _----------

Num .... r IIr <1" J- •. 
(c, 

, ".. .1' 'untn,1 
:.JtJ JlS.:-9 

Ie.lie, .I Scd ,,,. Q(- Tn" 

.a-Chl",orhcnylph,:nyl clh('r ~I 

r-ChlufnloilKnC' ." 4,-{'hln,,,tuluC'1k' ." 
{"h,,~n\' ~I 

~.4-D 1" 
r·r·- uDD H 

r·r·- ODE K 

N,-DDT M 

01-,,-""1,-1 rhlh~I .. ,c 21 

D1''''''~'I, I rhlbAl .. ,c ~I 

Di~n/l"a"'J.tnlh"'':cnc.- :1 
Oi~n/l1'u, .. n ~1 

i . ~ -I>;t.,,,m.,- ~. C'h In" tf'" 'r.Uk· ,., 
1.2-0,tt"IO'I-rlh .. n,· I" 
Dth",m"",,·lh .. nc.· I" 
II' D":hl4J'ltIt..·n/"'~ ( I.~) ~, 

",-Di,;hl",ut"C'nlCnc (I.~, .au 

r-1h;hl",,,t'C"n,cnc ("") .aft 

3.)- ·Di,:hhlf,~n'idin(" 11 
Dit;hl.", "'ifiUCJfun:cl ho1 rk' 12 

l.l-Di.:hrc"'ldhitIIC I" 
1.~·Didll"'I'C"lh .. nc I" 
1.1·-Dichlc"'1C'lhclk' I" 
" .. n," 1.2·Didll"fI1(·chclK' ." 
,·i'-I.~-Dk·hl""1C"hyklk' '" 
1. ". Didd"'''rhcnClI 11 

1.1-DK·hlcl"'I,r''Pofnc II, 

1.3-Dk·hJu,c'J'""..nc I" 

1.1·Dk·hlc"'·~'c'PIRC' I" 
1.1-- D;,:h'cJfc'f"'~IIC' I" 
1r;'n'·1.3.Did"urur"~nc '" 
"'''" I.)· DichlcJrnpruptOC' .'1 
D~klrin H 
D~~I pblh.1b.c 11 
Dime...,. phlhalate 21 
Z.4-Dimc.byfplwngl 21 

Ifl' 
.,~ 

"i, 
Ifl' 

MO 
IOU ... , 
"i, 
.,~ 

HI' 
JlI. ... , 
I"" 
Ie" 

"I' 
"I' 
If 0 
." 

"i, 
Itl' 

SIC 
53 ... , 

."" II.' 
CfS II., 
." 

4JS 
4JS 
4JS 
Mol 

If., 
100 
Iff' 
fie, 

10 

S 
16 

C 1,\ » ---

'" u,. I ".K~ 

0.76 
fU4'1.0.1l 

I.M 
~ 

II ft~ 

5 \1.(.'9 

31 
32 

0.51. D.ll 
0.72.0.26 

O.t.6 

S 0.77 , 
S 0116.0.49 
16 rt.J2. «1.20 

1.02.0.11 
0.19 

If) O.JS 

, 

-~ 



Numhr,uf 
..\nal,~ ... C,Il' ·1· .... ', 

1."· Din i, " .... rk'nnl :!I 
~.ft·llini' r .. :"lucnr :!I 
~.'" Otnrlfuf,"urnr 2) 
F.ndt "ulf.1n , .\ 

EnJ. ... ulfAn II J 
fnJ,,,,uJf,," !'u.r..r" ,. 
frkl,; II ,. 
f.ntJrin :tJJrh~dc' '" Elh~lttrn/rnc' I'" 
t",U(tr .fn,'u·lk· ~I 

Flu",,·n,· :!I 
.. \'X 

, 
tfrrbl·h~.' H 

1f,·rt.k·U,,, rp, .. dt- H 

til" .... ·hJ; If. Itorn/rnc :'1 
Ik ';(0'''14". ""U'.1&JW n .. • .at, 

tf("t ... ·"' .. ",,·\' IlIpcnlMJicnc :!1 

tfrt.w"'.". I(" ''' .. n(' :!I 
~ . tiC' UI)f'n,' '" 
IrWc"'~ 1.:!.}·n'IM'rrM .!I 
J"'rhll'''pc :!I 
J"''f'r.1'~ J:vn/ch(' I':: 

"·1 ",,,,r.'I'~ "n'uc-nr !-I 
I.,~blk' H 
Mr.IM,.,,,, .. .,. 7 

~"''',yl i ... dh,k 12 
".~fd'Y'·~·rKn''''''1AC '9 
:!. Mrl hy I .... h-ifinilh'f'hcnul 21 
~f('lh~lc-rtr ,·hl.,rick 1'1 
:!·Mrlh"ln .. phI~"'1k' .!I 
J.~rlh)lrhcrt",J 21 
~.MclhY'rhcn.,1 21 
S.1r""t.Jlcnc .uJ 
!·!Ioiirrlt"Nlilin~ .!I 
). :-i i It"" n iline' 21 
.. ·Nilln .. ".iIiM .!J 
N"fftltrn'C'M 21 

---_ ..... -------------------

lOS AlJI""S HA"O"'''l U'ROR..&fOAV 
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T.hlw C'·19 WaDI) 

I'nrlrr "n"'"" W.",I ... C,.,. "' ,'n,..,ru' 
eZlt J-.'" ~ ... , liS.:·' 
tl,\ , .", t , .. , Ibllo • SId I~. 

UI' "., 
I'" 0.111 

Ifl' 
I:.' 
If" 
IIIl 

II" 
~M oil ".Aha ".ll 

III, 

"I' "., - O,'IS 
IIr, 0.59 
III. 0."'.0.21 
tiS 5 0.5-1 
'13 1 5 ".SM. 0.19 
QU IU 0.)6 

'If' 10 0.119 
Nt , 26 1.20.0.63 

If.t 

". 14 , 0,"2. lun 
Ifl' 
7~ 26 

If., 0.86.0.31 ... , O.6A.O.1I .... 
119 il 

IfI1 
7'1 2J 

T'" ... , 
If •• 
'15 J ) 0 .• 

If" -If.' 
"0 JO O.JO 
ftlfJ , , 0",' 

-----_/ 
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'r.,. '"·19 fC"ODU 

1 'nd .. r "onlrol " ....... (Jul or "Ollirut 

~u""'r .. ' cit' J-.'" ~.'" lis.:." ,\l'1li". Qt.' ....... f'\ • ." » ." , M •• !4. I Sid I~ 

~,Sil"'r""'flul ~I 11-' 
",Si'ftJrfwRl,1 ~I "11 (1.'17 • n.ul 

N· S iUtI",","" i '''-I'lc',') ' .. minc ~I Ill' 
~ •. Silrc .... -'m1t;lh) , .. mmt' 1. Iflt 

S· Sn rU'4-'irhc'n~ lAm I rtf' ~l HI' 
Pt' nl",·"1. tfl.pfu""'11 :!I "I. UI.fW) 

P"lIu~:um If)d.unrhlO', rul .. 1 • U_J 1.07 

PhI"n.cnUlh*nr .!I III. O.M'I 

Ph\'!'W,1 11 .,.1 ~ S ".M sfUJ7 
Pr(~ lh-n,,'1I(' . .., ,,~ ~ 0.32 

P~'l*nC' 2' "I' 
RDX , UI' n.147 ... 
Sl~'~·n.: ." 1&9 II U.16a D.O. 
~.".~·TP Iff 1111 0.91 a 0.2" 
1.1.1.:· T t'lro1dlf IJ'll('lh"nc ,.., 'IS , 0.S1 
I.I.!.~· T "lr.at:hl""l('lftAnc . .., "" I' 
T l'lf"L'h14 trt"'h) '.:n(' ,II .&7 , .. 7 It,'" • ".22 
T t:fl) It IIk'lh~ I·.! • .a.t..lfinilrnrh , It •• -I.ns .. 
• .,Iucnt- . .., ,,7 S .. 1 (Ul.O.2V 
T" ... lrIKnc H nl' 
,. I .2· T,idllurn·I.2.1·"munr I! ur' 
I.!.l-T .k.l4Itul~·n"'lK.' ,.., 

"" •• :. ,,-. T 'i.:b"tful~o'c'" -'I' ... , 
'.1.1-TrichlutnC'lb"nc 1'1 1'1 :U '"53 a 0.28 
l.I.~· T 'khlnr.1IC ..... rK" 1'1 Me $ 26 0.67 a 0.32 
Trkhhtft1lClhcnc ''1 M , 26 1 .. ·13 a 0.26 
Tri.'hk".,nun,,'mdh.tnC' 1'1 te •• 
!.".5.T,h:bkl"'PhcAlt4 !I If.' lI.n.O.12 
1.".'" T fi~hlur"phcAld 11 H" 
1.1.;\· Trkh •• tfurrup.ulC' 141 HI. 
1.1 . .a·TnnKtbyhn/C'nC' I. K9 II D.l9 
I. J.~. T rimC'tflylbrn'C't1C' 1'1 .... 
! .... ,.,.. TriniltnrulUC'nc ., If.' 0 .• .. 
\'inyi ..... d.tlC' . ., 7" 21 0..59.0 .• '" 
Vio)1 d.' .. rilk 1'1 ac., 
",XY'C'IK.' 6 II •• 
Miud.X"fftC'I'(11 +", +1'. 19 "" 16 0.)$ 

~------------------



·\nat,,,,-

.":nun,.. 

8r"n"""'"'l"n(" 
(·A,t.."" Ir".1\'hln'idC' 
C·hI4.r. ..... nunr" . 

C'h".rnfufm 

F.I" ~ J1lr nun" 
f.hylt.t·nlrnr 
T I"tr.1t·hlc 1f4 ... 'hy .... fIc." 

1 •• I",·n(· 

i .1.'·" 1I,"M .. r •• ",hdnc 
T'idl'4If'''''lh''n~' 

LO~ ALAw)S P4"TI~Al ~BOAATORY 

['ftll~~"'ENTA1. SlJJN"lU'NCE 1880 

...... f '.JII. Sum",.,., .. , IIS.:.9 V ... IlI) ,\"urann Tnh ,,., 1'190 
Ie Jrpnk ,'n.I,,-11I C ·h ........ I·ru~ • 

• 
I 'ncfu. '"nlrnl '''-fIIlna nUl rtf( • ..... 1' .. 1 

Numlwro' ,deY )-.le, :>.3" list:., 
QI'·r .. ,h I~ • ." . f '" ) H'-I" " ~Id r~. 

71 til .. J n."" a ".2' 
~~ 'lit ,. 

".K~ a ".Ift .. 
71 "1 17 ",IJ. fl ..... 

" Nt. " IfJ .,.7M. ".J) 
7. lit, .. " I.Oi • n ... } 
71 7!1 If' I' I.UJ. n.l'I 
71 7~ 1ft U l.nJ • n. J" 
7: .,7 ) I.lft.n,21 
71 ,.~ .. 14 fUll a n.J" 
7, 147 .. N IUI2 a IUN 
7, CI4I 1 '.24.n21 

I,~ . .$· Trim4'!h) 'tornulK 71 ." I I ",J9.o.n 
1'·X~knr 71 ,., 

~ lit •.•• ,. u.n 
",. X~'elK" ~ I'll' 2ft 

Mi.w"·X,.IC'rN"~ '" • '" • P' M :\,. 42 n.M 

,\nat,., 
At.Yn~rhttKrN" 

~'C' P. .rhthl knC' 
Al'('IuflC' 

,\4-mldn 

A<'"",,,ilrik 
Ald,irr 
Aniline 

'\nllll ... ·,·"1." 
Mi1r.' 'fnr 
,\Ind,./ . _42 
'\n .... 'ol 12~ .. 
Arnelf)f' 1 UrI, 
AJ ... ..:n'conC' 
",," .. ·8I1e 
IJp~.Dnc 

~rJl·RfCC 

'--.-

T.M .. f '·21. Sc;mm.,., of IISt:'9 Qualle, ,\."unlM'. T"" fnr 1998 
"'rpnk An.I' .... ln W.'.') 

I~ndu C· ... ,rnI W.m •• O .. t .. U· ..... rot 
Narnhtr ttl cl,' J-J&. ~J&. H.4i.:', 
VC"T .... . '" , (~, , .. , R ...... sa.I .. 

:!It 1m O.AJ 
11. 11" 
.)f. tt.l 37 . " II' • 
1M il., 

10 '1., 
~J "" O.~.O.U 

211 "' 
, 10 O.Ut,. 0.1' 

)K "" I.ll s D.2' 
)1 "" 1.211.0,1'1 
31 Ur, 1 ...... 0.1. 
)7 Ulf. 1.09.0.%2 
2ft ,no 
111 .. " 
ffJ "., 
In 1I1f, 

( . : .... 





Numlwrof 

Anllly"h QCTesis 

~.-l-D 6 
~.p·-DDD HI 
p.p'-DDE HI 
p.p' .DOT HI 
Di·n·tlulyl phth;,latl' 211 
l)j·n-Ill'lylphlhalatl· 21J 
I Jihl'nltllll,h janlhr,u:l'nc 2(1 
Dihl'n/llfuran 2U 
1.:!·Dihflllllll·3-l'hIIlJllpJllpitllC 30 
1,2· DihrnlllOclhanl' 30 
Dihflll\ll tIllClhalll' 3U 
H·Dkhluruh..:u/cllc (1.2) 51 

m·DkhlufIlhcnlcnc (1,3) 51 
p·Dichlllfllhclllcnc ( 1.4) 51 
3.3' ·Dkhlorntlc nzid inc 20 
DichltlrndilluIlflllllclhanc 1M 

I,I-Dkhlornelhilne 30 
l,2·Dkhlnrnclhane 30 

Irans·t,:!-Dil'hlllrllelhenc 30 
I.I-Dil·hlurnethenc 30 
cis-I.:!·Dichlornclhylene 30 
2,4.Dkhluulphcnnl 2u 
1.3· 0 khlt"uprupanc 30 
2.2-Dichlt,rupftlpillle 30 

1,2- Dkh'ofuprop:tnc 3U 
l'is- 1 ,3-Dkhluroprupcnc 3() 

lJans·t.3·Dichluroprupcnc 311 

1.I·Dichlurnpropcne 3(1 

Dieldrin HI 
Diclhyl phlhalalc 20 
Dimelhyl phlhalale 20 

2.4·Dimelhylphc.-nol 20 

2.4·Dillltrnphcnul 2U 
2.4- Oinitrnlolucnc 20 
2,6· DinllfOlolucne 2() 

End,,!outfan I 10 
Endu~ulf"n II la 
Endosulf;," sulfale HI 
Endrin 10 
Ent.lrir. aldchyde IfI 
Ethylhcll/cnc 3U 

lOS ALAMOS NATIONAL lJ.oBORATORY 

ENVIRONMENTAL SURVEILLANCE 1990 

Tahl~ (~-ll «"onl) 

, Indu Conlrul Warnlnac OUI Or Conlrol 

ell' l-311 >Jl1 

('1" ) ('10) ('1" ) 

100 
ttlU 
~() IU 

lt10 

9j 5 
lI5 S 

I()O 

lUll 

1U0 

100 
lllU 

lll(l 

tun 
96 2 

., 
"" 

\00 
100 
93 7 

97 3 
100 

97 3 
1O0 

95 S 
lUll 
HlO 
UNI 

67 23 lO 
UKI 

UKI 
1lJ(J 

75 2S 
K5 15 

100 
I()(J 

lUI) 

100 

100 
IO(J 

H10 
IOU 
HN) 

'IIJ 7 3 

IIst:·9 
ltaU., ~ Sid On 

1.Kl :& 2.04 
0.94 ~0.09 

U.73 :& 0.1 () 

1.39 

0.22 

1.10 

O.'il 

0.66 

0.62 

0.64 :t 0.06 

0.98 ~ 0.3\ 

1.02 ~ 0.16 

0.64 ~ 0.2\ 

0.R5 

0.53 ~ 0.10 

\.70 ~ 0.35 

0.\6 ~O.OS 

0.71 

0.96 

0.91 

U. 77 ~ (J.I 'I 



Numh~rur 

Anal~'sls QCTrsts 

FI Ullralllhl'nc 2(J 
Flullrcnc 2(J 

HCPI:ll'hl"r III 
lkplal'hlur l'pnXidc HI 
Hl'xachJuruhclll.l'fle 21 
Hl','(achh,rutluladil'ne 4'l 

Hl'Xitl'hh'fI'C:ydnpl'nliltJil'nl' 21 
}tcxal'hlurllclh;lOl' 2J 
:!-HexanllOe 30 
Illl.knllll.2,3'l·d!pyrclll· 20 
Isllphornnc 20 
I" lpfllpy Ihl:'nlcnc JO 
-t·lsUJlfupy ltnlucnc 3(J 
lindane l() 

Mcthll"~Thll)r q 

Mcth~'1 illdidc lK 
-t- Melhy J-2·per,l;UllInl' 3n 
:!. Ml't h Y 1-.$ ,6·J in ilrnphc IIltl 20 
Mdhyknc (,:hluridc 30 
2·Mclhylnaphlhalcnl' :w 
4-MclhylphcnnJ 2() 
2-Ml'lhylphcnol 20 
Naphlhalc:nc 4H 

2-Nilfllalliline 20 
J-Nilrnauilim.' 20 
~·NilroanilinL· 20 

Nilrohenl.enc :!o 
~-Nilruphl'n()1 2" 
2-Nilruphcnnl 211 
N-:-;ifrnsodi-n-propyl:tminc 2() 
N-NilrnsmJimclhyJ:cminc 20 
~-~ilrusodiphenyJ;uninc 20 
Pl'nlal'hlurnphlonnl 20 
Phen;,nlhrcnl:' 20 
Phcnul 20 
Propylbcllzcnc JH 
P)'n~ne 2(J 
Slyrene )0 

2.4.5-TP I; 

J. J ,2.2-Tclritdllnroclhitnc 30 

1.1, I ,2-TclritchlnrnclhilOC 3() 

T drOll'hJuruclhylcnc )(1 

'-

lOS ALAMOS NATIOhAlLABORATORY 
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Tublr (" ·21 (Ceme) 

I !ntlrr Conlrol Wurning Out flf (-"nlrol 

clu Z-l" ,.In 
(%) (%) (9,,) 

1(10 

100 
'X) 10 

lOU 
qO In 
'IU 6 4 
146 J4 
146 5 JO 
7() 7 23 
'lS 5 
q5 5 

HI() 
100 
JUU 
IOU 
lOU 
UKI 

100 
ex) 10 

J(JU 

IOU 
100 

IOU 
HI" 
IIX) 
J(K) 

'IS S 
95 5 

UK) 
Jl)f1 
J(J() 

((X, 

'IS S 
'10 W 
Yf) S S 
97 J 

JU" 
IOn 
WU 
'17 ) 

WCJ 
1J(J IU 

('.~ I 

IISE·9 
Ibllc. % Sid I)~v 

fI,IlH 

",'Xl 
(J,SH % f1.3J 
I.ot; % (J,l7 

(J,n % U.14 
0,52 % fJ.fJ'J 

lI.4H 

(1.52 % n,I3 
1I.IlS :t; 0.43 

U,f1 7 :!: lI,l () 

1.IO:t; O.JO 
1.14 % U.JO 

U.74 

(J.76 

n.6Q % n.17 
U.M4:t; 0,19 
f).7S 
(1.64 

(I. '12 % n,23 
0.64 
n.52 % 0.14 

(I,fJ(} 

ft.7n 
J .f,.} :!: 0.)) 

fl.~S 

0. 71 ~ fl. J 7 



NUntl~r uf 
Analysis Q,,'j"t'sls 

Tnlul.'nl' 31; 
TOX:lilhl'nl' .. 
1,1,2-Trkhlnrn-I,2.2-rrinunr 1": 

I,:?,-l-Tri,'hltlrtlhcnzcnl.' .. -I 

l,2.3-Trichhlmhcnzcnc 28 
1.l,2-Trkhl(lrut.'lh:mc JO 
, .1.I-Trkhlilrnl..'lhal1c JO 
Trkhlnrul'lhc:-nc 30 
Trkhlnr~lnu"roml'lhanc:- 3{) 
~A.6-Trkh",rupht.'",11 20 

2,4.5-Trkhlnrophcllul 20 
t.2.3-Trkhloropropanc 3U 
1.2.4-Trimclhylhl·nzcnc 30 
1.3.5-Trjmclhjlhenzcne J() 
Vinyl acclalc 30 
Vinyl chloride JO 
a-Xylene 9 

Mixcd·Xylencli (0 .. m .. p) 30 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEilLANCE 1980 

Tahle C·21 (Cllnl) 

(Indt'r ('lInlrol WarnJnjC Oul or Conlrol 

<2n l-Jo >Jo 
(f1,,) (%) ('k) 

1"3 10 7 
R3 17 

)()() 

1tlU 
% 4 
97 3 
97 J 
97 J 

11)(1 

Jl)U 

1"5 5 10 
11)(1 

93 7 
lUO 

H7 13 
100 
100 
97 J 

C-32 

HS":·9 
aalJo % Sid J)eY 

0.71" % 0.19 
7.95 

0.69 

0.95:t: n.ll 
0.86 % 0.24 
0.71:1: 0:20 

0.112 
0.72 % 11_17 

0.56:1:0.38 



Siahlf' FI"menl:ti 

Di()lo~ka' M:lh'ria/!. 
Fillers 
Bulk M:lh'rials 
Sui! 
Wall'r 

Radil1Ch~m;C'all~'/~m~nllC 

Bin't'gk;ds 
Fillers. 
Soils 
W;llt"r 

Organic Cl1mptHInU.f 

Fihc!"S 
Bulk Materials 
Soil 
CharC'o:d Tuhc 
Waler 

lOS Al..AMOS NATlt)NAlLABORATORY 
ENVIRONMENTAL SlJAVEfll..ANCE 1990 

Tahlt' ('·:2. (ht'rall Summary or liSE." 
Quality i\ssurunn' Tt'1>ls fur 19fH) 

I 'ndn ("onlrnl W.rnin~ ()ul .. r Conlrul 
Numlu .. r of <Ztl l-Ju >Ju 

Tt'sh (%) (%) (%) 

4t) 9i' 2 
5'" 93 S 2 ., H1fJ 

3716 93 4 3 
327U 9t) 2 2 

2M H6 14 
2J~ 98 2 
IH9 79 14 7 

2 SliM 9K 1 1 

1M" 97 2 1 

297 9-1 1 S 
3 ORO 9) 1 6 

lJ7S RS 3 12 
3 7~O <)6 J 3 



( Tlthlt' (:·23. Summ:tI'Y of ItSt:-9 ()~anic SurnlJ!at~ Compliance 
with l-:PA SWS .... Criteria f(lr 1990 

EPA S\\'·846 ManKe Numht'r ofSum,.,.tes % % of Sample~ Run 
. Analysis Low IIIgh tn Ran~t' Tutal In Ran~t' with SUrTUg:lle 

\'ttlulile O1'1:8nic' Compounds 

III Suil 
1.~·J)icbl'H\lcrh3nl: dol 7() 121 266 327 K1.3 97,(, 

Tutucnt dt\ Xl 117 264 327 KlI.7 97.6 

-I·lJrunmnuUIlI ~nlc m: 7~ 121 247 327 75.5 Q7.6 

III \Varc'r m~ 

I ,2·Di,,·hlor(lc:lham: 11-1 7" 114 142 2115 69.3 In.::! 20 
<CIl 

Tlllucne dl\ ~M 110 152 2115 74.1 93.2 ~> 0> 
-I. Dromonuoroh"n7C' n~ ~(l 115 IRI ~(\5 KIt) <;3.2 ~~ 

~cn 

~ ~~ ,.. ... 
'- lIIiS 
'" Semiwo"tUr Orguni(' Compounds Cz 

1I> <r 

In Soil W~ 
2·Auorophcnol 25 121 317 328 96.6 98.5 ~~ 

m-t 
Pbenold6 2-1 113 326 331 985 W.4 -0 
Nilrobenxne d5 2.1 120 326 :~31 98.5 99.4 I~ 
2-Auombipbcn)'1 3() 115 318 331 Q(I.I 99.4 

2.4.6-Tribronlopbcnol 19 122 314 329 95.4 98.8 

p-Te rp hen)' I d 14 I~ 1~7 3~.· 327 98.S 98.2 

In \VQ't"r 
2.Auompb(nol 21 100 126 r;"I .- 95.5 99.2 

Phenold6 10 94 1~5 1~2 94.7 99.2 

Nitnlbenzenc d~ 35 114 127 I;'" 96.2 99.2 

2·Au(1mbi"hcn~'1 -ll 110 126 l~' . - 955 99.2 

2,4,6.TribrclnlOphcnnl lO 123 I:!~ 132 94.7 99.2 

p-TC'rpbenyl d I'" 3~ (-II lOS 132 R1.S 99.2 
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LOS ALAMOS NATIONAL LABORATORV 
fNVlFlC'NMF.NTAl ~. JR'IEllLANCf 1990 

= :; 00 

C .S :::; 11'". - -rt! - - ... 
:I 

'.r. 

~ r.: .. c: 
.!! - : - -- - -e c ::1_ 
Z 

i .. - '1' !.If -v. v. 

!= -
• 
~ 
'.r. 

J 
~.3 - ~ ~ ". 

~ ~ 

'" II .., 
1 c 

~ i:e 
'!. ~ :E J:: 

~ 
~ 

~ 
~ -:.-. ;,. ;:; '; ~ c -- 1. Ii :-::: . .& :: , ., ... x ;.:; 

~- :r. ;::j 

" ~ 
.., - - .., -:~ -.::::.' c: ~ • - -c: £ ~ 

c. '" 



LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILLA~~CE '990 

Tllbl~ ('-14. 1':11
" sw H46 IInldinK Ti,"~ Summitry fur 19CJO 

()rt:llnh: Analysis 
Type 

/;'slrudilln hlllding lim,s 

Vnl:tlik~ in soils 
Vul;tliks in Willl'rs 
Sl'rni\'ulaliil's in suils 
Srrnivnlaliil's ill walas 
Pl'slil'ic.ks in soils 
Pl'slkides in walrr~ 
tkrhidcJl'S in suits 
Hcrbiciues in Wall'r~ 
PCBs in snils 
PCBs in walers 

Numlu~r M~~.inK 
.. :1»/\ ('rilUIl 

197 
tlU 

171 
H1 

104 
7~ 

90 
34 

2UK 
119 

Im.'fI,tnenl unul, ... i .. hll/ding limes 

Volaliles in soil .. 230 
Vl""liks in w;tll'rs KS 
Srmivulalifcs in suils un 
S':mivtll;t1iks in W;th."rs 149 
Pe~lkidl'~; in suits 113 
Pl'~lkiJl's in willers H2 
Hcr~iddl's in suils 7S 
Herllkidrs in WitieN 4H 
PCBs in !'Iuils 2014 
PC8~ in walers 12J 

( ... "1 

'1'0 •• 1 Numl~r 
IJ~rfCJrm~d 

230 
8S 

1M 
90 

113 
82 
97 
41:4 

20M 
121 

2)0 
HS 

1M 
90 

113 
H2 
97 
48 

20H 
J2J 

% WUhln 
":1'/\ Cril~rf. 

HS.7 
94.1 
92.9 
96.1 
92.0 
96.3 
92.H 
70.8 

100,0 
98.3 

100,0 
UK)'O 
9H.4 
9H.9 

HKUJ 
J()O.O 
77.3 

100.0 
100.0 
'00.0 



lOS ALAMOS NATIONAL LABORATORY 

I~ 
ENVIRONMENTAL SURVEILLANCE 1990 

Tahir ('·25. Sumllulry of IISE-~ t'lIlw Posl." r/t'lilslP Nrglltln , 
()C\:urllnn's fur liSE QUllli'y ('"nuul SlImplrs rur IfJlJO 

Malrix Fililir }'lIlsr Tullll 
Fmdlh'e Nr~lIlln NrgliUve Qu.lil), Conlrul 

INORGANIC" ANAJ.YSES 

Ilitllulticu/.s 
As b 
B 5 
Cd 3 
137Cs 1M 
F 13 
Hg I 
Li I 
':!j~pu 3 
l.J~PU 3 
oMlSr 3 
U to 

Filltl's 
Alpha 104 
~"lAm 3 16 
Be 15 
Bela 95 
llRpU 17 
!JQpU 17 
U 43 

Hulk MlII,riIIls 
Fl:tshpoinl 2 

Suils 
Ag 55 
AI 93 
Alpha 3 
l41Am 2 12 
A\ 92 
Au 44 
B 5 
Ba 124 
Be: 24 
Bela 3 
Bi 1 
Br 4 45 
Ca 4 93 
Cd 22 
Cc 4 79 
CI 7 69 
Cn '16 
Cr 104 

C-37 



I.OS ALA~OS NATIONAL LABORATORY 
EfNIRONMENTAL SURVEILLANCE 18eO 

"'lIhlt 15 ('un') 

~"Irix t'.llIie .'.Ise Total 
I'u!liltlu N'~"Y. NflC·t' y

, Qu.m), Con.rol 

INOR(;ANI<' ,\NAI.VSES 

.'ioil, (Cllnl) 

Cs 90 
1l7Cs M 
eLl 2 UJ6 
Dy 3 1 71 
E, I 
Eu 69 
F 7 
Fe 93 
Gct 2 74 
Gamma 6 
Gd 1 
Gc I 
1H S 21 
HlO.(Unttound Witter) 4 
Iff 79 
H8 2 69 
Hn r 
r 40 
In 1 44 
K I 93 
La 1 7S 
li 5 
Lu 62 
Mg "3 
Mn 97 
Mo 5 
Nll 93 
Nit J 
Nd 64 
Ni 2 26 
Ph 36 
Pr I 
21llPu 16 
ZJ9 Pu 16 
Rb 91 
Sh S R9 
Sc 7R 
x 61 
Sm l 72 
Sn 1 
Sr 9J 
'XISr 5 29 
T;t 1 71 



LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE 1880 

Tahle 15 (("unl) 

!\I.lrb •• .. Ise .. ·.Ise Tolal 
PositivI' Newllave NeR·tlve Quailly Control 

INORGANIC ANALYSI-:S 

.*toils (Coni) 

Th 1 57 
Te 1 
Th 95 
Ti 94 
TI 6 
Tm 1 
TSS (Iolal susptndc&lsolids) 1 
U 3 298 
2J5J2JSU· 15 
V 90 
W 1 52 
Y 1 
Vb 3 72 
Zn 4 96 
Zr 7M 

WOltrs 

AS 213 
AI 1 122 
Alpha 1 241 
Z"'Am 4 
As 227 
Au. 8 
8 I 74 
Ba 273 
Be 156 
Bela 244 
Bi 8 
Dr 4 J3 
Ca 54 
Cd 250 
Cc 8 
C! 68 
Cn 53 
Co 26 
COD 21 
ConduCliviry 47 
Cr 225 
C~ 8 
IJ7C~ 64 
Cu 1 128 
Dy 8 
Er II 

C·39 



LOS ALAMOS N."TIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE 1880 

T.hle %5 (ConI) 

M.lrix .'.1. .-.IH Tou' 
PosIIJ"~ N~pllve NepUve QUIlitl Control 

INOR(;ANI(~ ANAI.YS":S 

Wal"fS (ConI) 

Eu 8 
F 100 
Fe 2 67 
Ga 8 
Gamma 49 
Gd 8 
Gc 8 
JH 2 I 314 
Har&.lncss 47 
Hr 8 
Hg 147 
Ho 8 
In 8 
Ir 8 
K 51 
La 8 
U 14 
Lu 8 
Mg 71 
Mn 98 
Mo 92 
Nil 54 
Nb 8 
Nd 8 
NHJ-N 17 
Ni 148 
NOrN 6 
NO)-N 82 
Oil/Grcasc 14 
p 21 
Pb 273 
Pd 8 
Ph 48 
PO .. -, 2 55 
Pr 8 
Pt 8 
2l8pu 20 
2Jopu 20 
226R I '1:1 
Rb II 
Rh 8 
Ru 8 
Sb 99 



Matrix 
PosfCl\,t' 

INOR(.ANIC ANAI.VS":S 

Waif". (Coni) 

51! 
SI02 
Sm 
Sn 

SO" 
Sr 
GOSr 
Ta 
TOlal Alkalinity 
1b 
TD5 (Inial diso;olvcd solids) 
Tc 
Th 
Ti 
n 
Tm 
TSS 
U 
nSf2J8Pu 

V 
'N 
Y 
Yh 
Zn 
Zr 

ORGANIC ANAJ.VS.:~ 

Fill"". 
Mixcd·arodur 
Aroclor 1242 
Aroclnr 1254 
Amdur 1260 

BuIlt. Mal"wlf 
Accnaphlhe nc: 
Accnaphlhyfcne 
Accrone 
Aniline 
Anlhraccnc 
Mixcd·aroclor 
Aroclur 12-12 
Arocla, 1254 

~--

lOS AlAfwt:lS flAT'ONAlLABORATORY 
ENVIRONMENTAL SU=tVEllLANCE IIiI'9O 

Tahle 15 tCllnt) 

':.Ise 
NeKlthr 

1 

C·41 

2 

3 

'1'01.1 
QUlin" Conerol 

1'14 

66 
8 

1S 
69 
8J 

8 
K 

5K 
K 

47 
8 
H 

30 
118 

H 
16 

265 
JJ4 

H7 
8 
9 

8 
100 

8 

70 
10 
7!J 
10 

1 
I 
1 
1 
1 

41 
41 
41 



!\.fulril 
POlilitiw. 

LOS ALAMOS NATIONAL LABORATORY 
f~vIRaNMENTAL SURVEILLANCE,8OO 

Tahir 25 (( ~unt) 

"'lillie .'.Ise 
NfRMlin Nell.llve 

----------------------------~~-------------
()JU;ANIC ANAI.VS.:S 

Built Mllitria/,( (Coni) 

Arodor 1260 
A:whl'/l7l'ne 
Bcn7L'nl" 
m-henzillinc 
8e"~lo[ alanlhnu:.:nt' 
Bcnzn!alpyrcne 
Benzol h)nuoranlhl"nc 
BcnzolJ.,'JI,ilpcrylenc 
BL'nzo[ Ie Illullr;tJIl111'ne 
Benzllk AdJ 
Benzyl Akl'1.. : 
Bi!(2-l'hl. Iflll'hl)'.;Y )lIlcfh:mc 
Bi.'i(2-ehhlf"llhy Ill'lhL'r 
B;r.(2-chlofl1isollh1pyl)clh.:r 
Bis(2-clhylhcltyl)phlhalafc 
Brumnhenzcnc 
Brtlmm:hlmomclhane 
Br.lmmJichlllw;ncfhanc 
Bnlffillhmll 
Bromomclh:mc 
4-Bromophl'nylpJIl' :Iyl Elhcr 
2·Buranllnc 
n-Bul)'lht:n/cnl' 
scc-Bu:ylhcJl/l'IH' 
Icrl-BulylhcnJ'l'lIt' 
BU1)'lhenl.yl P,III;alatc 
('artJc.m Disulfide 
L'arhon T clrachloride 
-4-Chlurn.3-melhyJphl'nt ,I 
4·Chloraanilinc 
Ch lorutlcnzenc 
Chlnnxiihromomclhanc 
Chlorocrhane 
Chlorororm 
Chloromelhane 
2·Chloronaphlhalenc 
n-Chlnrophcnol 
4-Chlomphenylphenyl Elher 
~Chlorololuenc 

p-ChloroloJuene 
Chryscnr 

Di·n-hulyl Phlhalalc 
Di-n-oclyl Phlhalale 

'-~-----------------------

1 

1 

C-42 

Total 
Quality Control 

41 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 

1 
1 
1 
1 
I 
I 
1 
1 
1 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 

1 

....... 



OR(;ANIC ANALYSES 

Hulk MaltrilllJ (Coni) 
Dibenl"III.lllanlhran'nc 
Diben1.ofurao 
1.2-Ditlrt1mCl-3-chloropropane 
1.2-Dihrornoclhane 
Dibromornclhane 
o-Dkhlorobcn1.enc (1.2) 
m-Dichlorobcn1.enc (1.3) 
p-Dichlurot>cnzene (1.4) 
3.3' -Dkhloroilcnlidinc 
I,I-Dkhloroclhar.c 
1.2-Dichlnrnclhanc 
I.I-Dkhloroclhenc 
Irans-l.2-lJil'hloroclhene 
ds-l.2-Didlluroclhylcnc 
2.~-Dkhlorophcnol 

1,2-Dichloropwpane 
1,3-Dkhloroprop;mc 
2.2-Dkhlowpropanc 
I.I-Dkhlmoflwpcllc 
cis-I.3-Dkhloropmpenc 
lram;-1.3-Dkhloropropcnc 
Dielhyl Phlhalale 
Dimelhyl Phlhalale 
2.4-Dimclhylphcnol 
2.4-Dinilruphcnol 
2.~-Dinilruloluenc 

2,fJ-Dinilrololucnc 
Elhylbcn1.enc 
Fluoranlhene 
Fluorene 
Hcxachlorobcnlcne 
Hcxachlornbuladknc 
Hexachlorocyclupcnladicnc 
Hcxachloroclhanc 
2-Hexanune 
Indenn(I,2.3-cdJpyrcne 
Is()phoronc 
lsopropylbenlcne 
4-lsoprnpy Iloluene 
4-Mclhy 1-2-penlanonc 
2-Melhy 1-4.fJ-Dinilrophcnol 
Melhylene Chloride 
2-Mclhylnaphlhaknc 
2-Melhylphcnol 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE tDeC) 

"'Ihle 25 « 'onl) 

.'aalse 
NeJ:alln 

("··0 

Total 
Quality Conlf'l ~ 

I 
I 
I 
J 
I 
2 
2 
2 
1 
1 
I 
1 
1 
1 
I 
1 
I 
1 
I 
1 
I 
1 
1 
I 
1 
1 
I 
I 
I 
1 
I 
2 
I 
1 
I 
J 
1 
J 
1 
I 
I 
J 
I 
1 



LOS ALAMOS NATIONAL LABORATORV 
ENVIRON~E~~TAl sURVEILLANCE 1810 

Tahir Z5 «'onli 

M.lrt" .·all. .'.Ise Toa.1 
rosflin NrR8Un NqaUvr Quality Conlrol 

()R(;ANI<" ANAI.YSio:S 

Ilulk Mul~MlI (CollI) 
.s-Methylphenol I 
Naphlhalene 2 
2-Nilroaniline 
3-Nilruanilinc 
4-Nilroaniline 
Nilrobenzene 1 
2-Nilrophcnol 1 
4-Nilrophcnol 1 
N-Nilro~ldi-"-rropylamine 
N-Nitroso,Jimelhylamine 
N·Nilro500iphrnylaminc 
Pentachlorophenol I 
Phenanthrene 1 
Phenol 1 
Propylj')(onzcne 1 
Pyrcne 1 
Styrene 1 
1.I.l.2-Ttlral'hluroclhanc I 
l.l.2.2-Tetr:u:hlurocthanc , 
Telrachloroethylene • Toluene I 
1.2.3· TriL'hlorobenzcnc 1 
1.2.4-Trichloruhcnzene 2 
1.1.1-Trichloroethane I 
1.1.2-Trkhloroclhane I J 
Trichlomcthcne 1 
TrichloronIH)fI,mclhanc 1 
2.4,S-Trichlnrnphennl 
2.4.".TriC'hlnrophcnnl 1 
1.2.3-Trkhlnroprnp3nc , 
1.2"&' Trimclhy Ihcnlene 1 
I.J.5·Trimclhylhcnlcne • Vinyl Acelalc I 
Vinyl Chlnridc 1 
o-Xylcnc 1 
Mixcd·"yknc~ (0 + ", + p) 1 

-'ioil' 
Acenaphlhcnc 34 
Accn:wrh:hylcnc 34 
Al'ctOne 20 62 
Acrolein SO 
Acrylonilrile SO 
Aldrin H 



LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE tHO 

Talhlr 25 (Cont) 

M.lrix t".IH t".be Tul.1 
PosUln N~llIn NrpUn QUlilly Control 

OK(;ANIC ANAI.VS.:S 

.'toils (ConI) 
Anilinc 2 34 
Anlhraccnc J4 
Mi"(~ -aroclor 46 
Arodor 1242 46 
Arodor 1254 46 
Aroclor 1260 46 
Azobtnlcnc 34 
Alpha-BHC H 
Bela·BHC 8 
Ddla-BHC H 
Benz!.'nc 2 57 
m-Benzidinc 14 
B!.'nlo(a (anrhrace:ne: 14 
Benlol a Jpyreoc 34 
Benzo( bJ n uoranlhe:ne: 34 
Benlofg.h.i] pc: ry Ie: ne: ')4 
IknzolklnUOfanlhe:ne: 14 
BcnzukAdd 3 14 
Benzyl Alcohol l4 
Bi!'(2-chlomclhuxy)me:lhanc: 14 
Bis(2-chlorOC:lhyl)clhc:r 14 
Bi!'(2-chloroi50propyl)clher 34 
Bi!,( 2-e:lhylhe: Iy I )phlhalalc 2 34 
Brumobcnle:nc 63 
Bromochloromdhane: I 62 
Bromndichloromclhane: 63 
Brnmorunn I 63 
Bromome:lhanc 62 
4-Bromophenylphe:nyl Elhc:r 14 
2-Bulanonc H 2 63 
n-Bulylhenlcnc: 63 
5Cc-Bulylhenlcnc 63 
rc:n-Bulylhenle:nc 63 
BUlylhenzyl Phrhalalc: 34 
Carbon Di:o;ulride: I I 62 
Carhon Te:lrachtoridc 6 63 
Chlord''lne: 8 
4.Chloro-3.mC:lhylphcnol 14 
4·Chlor03nilinc 14 
Ch Inrohc:nlcne: 57 
Ch lorodihromomcrhane: I 63 
Chloroc:lhanc 62 
2-ChlorOC:lhylvinyl Elhe:r SO 
Chlnrororm 62 

('-..s~ 



l\Ialrh; 
Posltl", 

.'jails (Coni) 

Chlllrnmelhane 
2-Chlnrunaphlhalcnc 
a-Chlorophenol 
4-Chlllruphcnylphenyl flher 
o-ChlorOioluc:ne 
p-Cblorololuenr 
Chrystnc 
2,4-0 
p.p·-DDD 
p.p'-DDE 
p.p'-DDT 
Di-n-bulyl Phthalale 
Di-n-nl:lyl Phlhalalc 
Dihcrv.n!u,h ]anlhra,cnc 
Dibcnlnruran 
1,2-Dibwmn-3-chloloprOf1anc 
1.2-Dibromuc\bilnc 
DibromnmC:lhanc: 
o-Diehlorohc:nlc:ne (J ,2) 
m-Dichlnrobcnlenc: (1.3) 
p-Dichlorobl-nlc:ne (1,4) 
3,3' -Dichlnrobcnlidinc: 
Dicbk".Jdinunrumelhanc: 
1,1-Dkh lumelhane 
1,2-DkhlnrnC:lhane 
I,I-Dkhlnrnclhcnc 
Iran!O-1.2-Dichluroclhc:nc: 
ci!t-l.2- Dichlnruclhylc:nc: 
2.4-DichlclfC,phcnoi 
1.2-Dichlnrupropanc: 
1.3-Dich luroprnpanc: 
2.2-Dkh Inwpropanc: 
J .I-Dichlnrnpropcnc: 
l"i~-1.3-dichIClrorf(1~nc: 

Ir;,"~·I.J·dichlnr"prnpcnc: 

Diddrin 
Dirlhyl Phlhalille 
Dime'hyl Phlh .. I;elc 

:!.4-DimelhyJphcnul 
2.4-Dinilrnph':nnl 
2..a-Dinilmf!·1 uc:nt" 
Z.tI·Dinilr' ,I, ,Iucne 
End~urr.1n I 
Endc~ull;;n " 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE 1880 

Tahir 25 (('unt) 

( If, 

I 

, 
:1 

I 
1 

'fural 
Quality Control 

62 
34 
34 
34 
63 
63 
34 
10 
8 
8 
H 

34 
34 
)4 

)4 

6) 
t>J 
63 
97 
97 
97 
34 
SO 
62 
62 
57 
62 
"2 
14 
63 
63 
~J 
62 
57 
S7 

8 
34 
J4 
34 
34 
36 
3ft 
3 
J 



M.trix 
Pnsith: 

.'inlle (CollI' 

EJIlJosulfan Sulblr 
E:t4 .. n 

EmJrin ,o\'drhyde 
Elhyltlt.'Dlrm· 
Fiuurjfnlh~m' 
r!ullrcn~' 

H'tX 
H":JJlachlor 
HL'plachlor EPUllidt: 
Hc:ca('hlurtlN'nleO( 
He":1 ~·hl(1r.lhu 1:-~iL-nc 
n(":..".:hlorn~:yd()pcnlaukHl· 

Hella~·hl,'roc.'lh;tnc 

2·ticllanonc 
Iml(,IklII.2.3·cJJpYH.~nc 
I~(lphurone 

buprnp) ''''-'nlcnc 
"·f!t()pnlpyhulu,·n~ 

Lindant' 
M,'I :-"'''~'t'hh'r 
~.fL·lh~'1 ludilk 
"·Mclh)'I·:!·p(nlanune 
2.Mclh~·I-4.6.dinjtrllrJtcnul 

~tt-Ih)'lcnc Chfllfkk 
2· MClh~·.1 napluhalt nc 
2· M..:l hy lJ'he nul 
~·Mclhylpht'n'" 
N.lr'lIh~knc 
2·Silrmnilinc 
3·Nilm;aniiinc.
~·Nilroanilinc 

Silrnht"n/t'nr 
2·Nllruphenul 
~. N ilmphcnlll 
N.Nilrn~1di.n.pmpy'~minc 

N .Nilm~udimc:lh)' lam jnc 
N·NilmMldiphcnylaminc 
Pcnlachlnrnrhcnnr 
Pclrnle urn tt ydrncarbon", 
T"lal Rcco\'crablc 
Phcnanlhrcnc 
Phcf14,J 
Propylbcn1.cnc 
Pyre",: 

LOS ALAMOS NAl ""~L LABORATORy 
r'''''AONMENTAl ·.l.InVEI~OANCi IQIO 

T.hW!5 Wltnl) 

5 

2 

C·"7 

2 

I 
I 
I 

I 

Tuaal 
QU.U'1 (~ontr.,1 

R 
H 
H 

57 
34 
34 

2 
R 
8 

)4 
97 
)4 

14 
63 
34 
34 
6) 
6) 
8 
1 

SA 
6.l 
14 
62 
).I 

)4 
)4 

97 
34 
34 
34 
J.I 
34 
l4 
J4 
l4 
14 
J.I 

I 
l4 
J-I 
tt.l 
34 
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T.bll' Z5 (Cunl) 

Mltlnx • "aM ..... To" • 
POliti" ... N ... Ii"~ NepU,,~ Qu.IUJ ('oDlroI 

OK(iANW AN.·\I.YSJo:S 

Su;u (Cunl) 
RDX 2 
Slyrcnc.' 57 
2.4.S-TP to 
1.1, t .2-T clral."hluruclhanc - 63 
1.1.2,2-T(-I r,f\'hforol'fhllDl: J 63 
T clrachlornc:lhylL'nc J tJJ 
TC'If}'I(mcthy 1·2,4.(,· 
Trinisroplwnylnilf"min.: ) 2 
T"'ucne ) 57 
Tmtapht'nl" H 
1.1.2-TrkhIHru·I.2.2-
T rmumu,: Ih:mc .50 
1.2.3. Trit'h'C1mhcn:tenc 6) 
1,2.4. Trichfnrnhcnl.cnc 97 
1.1.1-Trkhlmnclhanc 2 r 6) 
L 1.2·Trkhllln ..... 'hanc, 2 I 6) 
Trkh.mcll'lhC'nr ) 57 
Trichhm .nuuf(lmcth::.nc 62 
2,4.5·Trichlnroph"nnl }4 

Z,4,ft·Trkhh,wl"hcnnl 34 
1,:'3-Trkhlurnp"'f'ane 6) 
1.2,4-T rimt'lhy.bc:nlclh: 63 
I.J.S·Trimclhylbc:nlcnc 6) 
2.4,('. Trini. mlO'uenc 2 
Vinyl Ac:clllC' 62 
Vinyl o lor ilk 62 
n-Xylc:nc 12 
Mix('d·x)h:fk'!\ (0 + 1ft + p) I 63 

(-"(1«0111 1'''N' 
!kn/en\.' • 10 
B'\\I110~n/l nc 51 
Carhcm Ti:,r;u:hhtrilk ) 2 10 
(,hrU(n'~nI.CM I 10 
(bfnrnr:'fm , 70 
Elh)'lflcnunr 3 4 70 
Tclra,·hlt.r_lIl"lbyk'n\· I 70 
T.dUt'n(' 2 70 
1.1.1' T,khlun!rlhanc I I 10 
l'rkhlnmclhcnc I 70 
1.2.4· T 'im4:lh'yI""nl.~nc t 70 
m-Xylcnc: 5 
o-Xylcnt 1 U 10 
Millt·d."yh:nn (u + m + I)t ).~ " M 

( • -l,'( 
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T.hle 25 (('unl) 

Mar rill ."."!'iC .'.IH Total 
i'u!'iUln N~.llIn N~Rllln QUIIIIZ Coal rot 

UN(;ANIC ANAI.VS":S 

\fultf'S 
Al'l'll., phlhl;'U: J) 

Al:l'n.lphthylcne 27 
,\n'wnc 12 (,3 
A,,'rolcin 44 
An)' lonilrile 44 
Aldrin 10 
Aniline 27 
Anthracene 27 
mixed -Amdur 3M 
Arudu. 12012 )7 

ArncJorl2S4 37 
AnIClo. 1260 37 
,\zuben/cDC 27 
.r\lpha-BHC 10 
Bela-BHe 10 
D4!lta,BHC 10 
8cn:lCnl' 63 
m·Bcn:lid;nl" 27 
Benlllla lanthr.u:eM 27 
B.:n/ol")pytcnc 27 
Bcn/nl"Jnunr;m,hcnc 27 
IX II/nl,,;";)pcrylclK 27 
Ben/o(*IOuo.anlhcne 27 
Ekn:f.Oic Add I 27 
Iknlyl Akohnl 21 
8i~2-c:hlorucllw") )mdfunc 27 
3i\( 2'l'hlorll<'lhyl)clhcr 27 
Ri .... ;! -('hlnwhuptup)I )clht'r 27 
B;~ ~ ·clh)·lhex yl H,hlhitl;elc 01 1 n 
Dwnt, IN-ol::ne 63 
Br"nlt~·h""'lmcl"a"l." 63 
Brumlldkh/ •• rc'lJIdhanc 63 
Bmrnufurm 1,3 
Drnmllfnrlh"nc 63 
". ntflrnftphrn~lrhcn)'1 Elh['r 27 
:!,nUlitnUl1t' 7 1 63 
If· RuryltK'n/(,n..· I 63 
M:(··8u')'J~n/cne 63 
h,,·8uI~·lhl·n/t:nc 63 
BUlyltlCB/yl Pttlh",lalr 1 %7 
t:.,bon Di~Ui.Jf ~ 63 
Carbon T ,,'tit.hror."" 6) 
Chlord..,ne 10 

~----------------- ------------------~. 
( 1'1 
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M.lrb! 
P05l1lwe 

ORGANIC ANALVSt:.'t 

Wa/I'n (Coni) 

-'·Chlufu·l·mclh)'lphenol 
4·Chloroilniline 
Chlorohcnzcnc 
Chlorodihromomclh;me 
Chtorn('lh:mc 
2.Chlorot'lhylvinyl Eltler 
Chlorororm 
Chloromc:lhllne 
2.ChloronilphlhlllC'nc 
o-Chlorophennl 
".Chlorophcn)'lrhcnyl Elher 
(J·Chlurololuc:nc 
"..Chillfllfolu&."nc 
Chr)'s::nc 1 

2"'-0 
p.p'·DDD 
p.p'.DDE 
p.p'·DOT 
Di-n.hul)" Phlhatalc 
OJ·,,.octyl Phltl"I"1 . I 
Diben1.ofa.h]lnlhra~nc 
Dihcn7.olur~n 

1.2-Dihromo·)-chlllJOpropanc 1 
1.2·Dif,romt"'Ihanc 
Dibromomelhanc 
o-Dichlorohc:n1.cnc (1.2) 
m-Dichlorobcn/rne (1.3) 
p.Oichlor()l~n1.tnc (I.") 
3.3' -Dichlorohc:rrzidinc 
Di("hl.,rodifiunromelhilne 
1.1· DichJorCX'Ihanc 
1.2·Dichloroclhanc I 
1.1. Dichloroclhcne 1 
1r.';'.!Io-l,2·DkhlorcxIMnc 
"ii-J .2· Didlloroc.hylene 
2 ... · DkhrufopMnol 
I,.'!· [' .. 'l/or' . . "I':,"r 
1.1 .,,~ 

: 1.1,;,hh'~· •. I d. 

~I!!o·1.3· Dichloropn 'I"'"C 
Iriln,-I.l.Dkhloroproprltc 

FaiN 
Neal lin 

I 

To ... 
QUIIU, Conlrol 

]3 
27 
63 
63 
63 
44 
63 
63 
28 
33 
27 
63 
63 
27 
6 

10 
10 
10 
:7 
27 
27 
27 
63 
63 
63 
91 
91 
97 
27 
44 
63 
63 
63 
63 
h3 
27 
63 
63 
63 
63 
63 
63 
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T.bfr 25 Won" 

Malrtx .·.IM .... ., To'" 
PcnIU", N, .. Un Nrp.ln Qu.llty (~nn.rol 

ORGANIC ANAI.YSF .. ~ 

W"',n (Colfl} 
Dieldrin 10 
Dielhy' PhlhaJalc 1 21 
Dimclhyl Phthalate 3 27 
2.4·Dimclhylphcnol 27 
2 ... ·0inilfopMnol 21 . 
2.4· Dinilrolotucne J.l 
2.6·Dinilrololucnc :7 
Endo~ulran • HI 
Endu~ul(an II 10 
Endu5ulfan Sutralc It) 
End"n 10 
Endrin Aldehyde 10 
Elhylhc:nlcnc 63 
fluoranlhcr.e 27 
FJU4lfcn~ 27 
Hcplachlor 10 
H('pf3chJo, Ep,,"idc 10 
tluKhl'lrnbt'nlcM 28 
HcxiKhlorobul .. dienc 1 R6 
HcncltlnrO('yclopmliidicnt' I 2B 
H uachtorurfhallt' 1 28 
:!·Hu;wnunc II 1 63 
fndc:noll.2,),cJfryrenc 1 27 
fwrhornnt' 27 
I~JpropyJllC'lIlrnr 6;, 
""Ml('ropyllolucnc 63 
Lindolnc to 
Mrlhn~YL"hlor 9 
MelttyJ lodid(' 44 
".M('fhy 1.2.penlanonc I 63 
2·M('lh), •• 4.6-dinil,uphmol 27 
M('lhylcn(' Chloride 3 63 
2·Mt'lhylnll"hlhaknc 27 
2.Mclhylph('nol 27 
4.MclhylpiKnnl 27 
N .. phlhal('n(' 3 85 
2·NirrIMni'int' 27 
). Nilm ... nilinc 27 
"·Nil'''olnilin(' 27 
Nillnhcntenc 21 
2.NirrophC'nul 27 
... N ifrnpht' no I 2 33 
N.NilnKndj·"·rmpylaminC' )) 
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T.bl" l' I"unl) 

Malri. ..... .'.1. T" ... 
POlliln N • ."Un Nraatln Qu.Ut, ('"nfro. 

ORGANIl' ANAI:Vst:'1Ii 

"'.",n (COIJJ) 

N ·NiuO!oOCiimclhyllminc 21 
N.Nilrt~iphc:nylaminc 27 
Pcnlachloropbcnot 33 
Phcnanlhrt"nc I 21 
Phenol 2 33 
Propy Ibc'nlcnc I 63 
Pyrt"nc 33 
Slyrenc 63 
2.4,S·TP " 1.1.1.2-T c:lracblorotlhanc." 63 
1.1.2.2-TcuachloR'k·'h.llne 63 
T ctrachforoclhy lene 61 
TolUC'nt" 63 
Touphcnc 12 
l.l.2·Tric:hlurn·I,2.:Z· 
Trinuoroc:lhanc." 44 
',2,3-Trk'hlornbc'nlcm: 3 58 
1.2 ... ·Tric:hhJr,lbcnlCRC 92 
1.1.1' T rkhlnrOC:lh:tnc 63 
1,l.2-T,ichlnrncthanc 1 63 
Trirhlnroclhcnc ~3 
Tric:h'ornfiuufOn'lclha;lC I 6J .. 
2.4,5.Tric:h'ornphcnni • 21 
2 .... 6-Trkhloruphcnol 21 
1.2.J.Trkhlnropropanc I 63 
1.2 ... ·Trimclhylbc'nlC'nc I I 63 
1,3.5-T time thy lbc'nlC'11C 63 
Vinyl A4:ct~tc 63 
Vinyl ClIlorick 6) 
o-Xyknc 10 
Mixed·x,lcna (0 • ", • p) I 63 
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Tahir ("'26, Udrdiun I.imib r .. r Anll,", urTyplnl.:n~irunmtnl" Slmplt!l 

I)~'~dlon 

ApprUJI;imal~ Sam pl. ('ounl Umll 
Ital1lm~n Vlllumt ur W.iJChl Tim. (~onun'n.ioa 

"j,Sumplr 
T,iliun' 3111 3 5U min I • 1fJ- J(J "Ci/m) 
~lllPu ~Jhr Ut' rn) H. J~s 2 A JU-III •• Cilml 
~JQ.~.uI. u :!.CJ JC Ie"" m J K x 11)4 s J,.. 1U-'R .. Ci/mJ 

~''',\m ~.fhr lIt'm l " • lot s 2. IO- Ill JICilm1 

G",,~ alpha ".5. UtJ ml IIXl min .. )C 10-16 .. Cilm) 
Grn~~ bc:la 6.S)I UP m1 SUO min 4 )C 10-16 "Cilm) 
Ur;tnium (ckla)'cd neu"un) 2.U ... ,. m.l hfh I rtt'mJ 

"'''/tT .. i"mp/r 
Trilium fWUS L SU min 7 • )0-7 JICilmL 
1J7C~ n.~ l S. 10" ~ ... 10-11 JICilmL 
.!J1'pu ft.~ l H. 104 s 9)C 10-11 .. Ci/mL 
.!JQ·.!.&OPu n.S L H x lot s J x I(J-IJ "CilmL 
~"',\m ".~ l ". lot J 2,. 10- 10 .. CilmL 
GfC)~, alpha n." I. IUOmin J • 10-' "Ci/mL 
Grnu bela n." L ".'min J •• 0-9 .. CilmL 
Uranium (cklay~d nealr.,n) fW1SL SO~ I .. gIL 

.~II;I,~"mplr 
Trilium I kg SO min 0.'.'3 "cilll 
I.17C~ If.' g S. lot s 0.1 rCalg 
,BlfpU I" g ". lot s 0.002 pCilI 
!JCI·!.-opu lUg ".104 

s 0,(102 pCilg 
:"IAm mit K 11 10., 0.002 pCilg 
<irm,s alpha 2(& 100nrift 1.4 pCi/, 
Grm., bc:la 2, loomi" 1.3 pCi/g 
Ur.mium (cklay~d KUtmn) 2g lCh 0.03 .. II. 

C·5J 
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and Environmcnlal Chrmislry al U'S Alarnm: 
An:t'ytkal Te('hniquC'S. Dala Man;lgcmrnf. and 
Qua lily As,.'\LIr3I'1('C; lAK Alamm. National 
J...aboraIOry "'ron LA·l03M (19S6). Voh. I 
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APPENDIX 0 

METHODS FOR DOSE CALCUlJ'~TIONS 

,.\. I n I rudu('. iltn 

J\IIII haI f;HJjalit~1I J.tl>,.~ :Hl" "valua"'J (Ilf Ihr,·l" prin' 

d!,al ,'''pu!ourl'' palhwa~'s: inhalalioll. il1!t"slinn, :IIIIJ 
,'Xll'rnal ,'xplIsur,' (whil."h illl'! uJl"S ,·xl"lsur,· fmm 

illllll,'rsillll in air l'IlJIl;';lIin!t I'hllh'Il"'lIIillill!t raJillllu, 
diJ,'s :mJ dir,·,·1 ;md sl'alh'n'd 1'I"H'lra'ill!t r;IJialillll). 

blilll;rtl'~ art' 1l1:.JI· of !hl' fullllwill!t l'xllt"url": 

• 

• 

• 

• 

MaxilllulII urJ.:all dUSI'S aJlJ drn',i\'l' dll .. ,' 
"llui\,;lk'lI III ;, hyp,Illwli,·;.1 indi"iJu;11 ;,1 Iht: 

ulNlralllry huund;lr), whn,· Ih,' hiJ.!h,·sl JUM: 
r:ul." I"",'urs. It ;.,-.UIIII."" 11ll" iIlJj"idual i~ OUI· 
duurs :,1 Ih,' l.:./lnraillry hlluJldary "lIl1lilluou~l)' 

(:!-l hllur~d;ry. Jh~ ,J;,:;"'YI·:rr). 

~t'XilllUIII i,:Ji\'iJu;1I ur~;1/t dll~"" :IIIJ df,·,·ti\'l· 
Jp". "lll/inr,'''1 III :1/1 iJlJh'iduar al ur lIul .. id..: 

Iht' L ;,tlc1r;llmy tlC'UIIJ;UY wl"'n' lit,· hi~hl· .. 1 
dl~l' r;lI..: I",·,'ur .. :tnd ;1 pt.·r'"11 :I,'luar ry is pfl" 

M·nt. lil:liu's inlll ;"·"IIUIIII"",·upan,·~· (Ih,' fr.ll·

I illil IIf Ii IIIl' I hal a fl\.·rS(ll1 a,'1 u:.11 Y .... ·I·Ul'iI: .. Iha I 

l"I.·;'lillll) ... hidJin~ hy huildill!-!'. ;wd ~l'1f· 

'hiddill~. 

'\\'n:rJ!" nrJ.!:1II dll~'·" ;lIId dfl'I'li\'" JII'" "(Iu:," 
:II,·n' .. 10 '1l":lrtly r..: .. iJI·nl ... 

('lIlk,'li",' dfn'liw cllls,' "'Iuinknl fur Ihl' 

l"lpublillll li\'ill~ '" ilhill all XII km (;11 mi) 
r;IlJiu, IIf Ihl' [at'lClralllr~·. 

Rl· .. ull, uf ,'n\'irl'nrn~'nl;11 nh:; ... ur,·I/II'lIls art' u,,'d ;'!o 

IIIl/l'h ;IS po .... ih ..... in :t,S(,·~ .. in~ du,,·, III i:ldi\·jJu;.IIII,'/II

ha, .. I IIIl' puhlil', (':.r,·utalillll' h;,S(,·J UII Ihl',l' ,lIl';'

,url·IlI,·"I, full .. ", I'rlllydurl" h'I'nm"WlIlkd Ity h·JI·r;.1 
a':l"ll'il" III J"Il'rJninl' r .• Ji;lli',1I dll.'l,~.I'lll: 

If Ihl' irnp:'fl of l..-.hllr;,llIry Upc·f,lli"n.. i.. 11111 

d"'I·,·I;.hk h~' l'n\'irllllll'I'III;,1 1II,·; ... ur,·/Ill'lIi .. , inJ:\'iduaJ 

and r"pulalitln dll"" :.n,jhul;I"J.: III l.:t""r,t'llry a,'livi· 

lit', ilfl' l"limall'J Ihrllu,:h 1II"lklill~ "f fl' 1,';''\4.'''' 
0" .. ,· '·lIl1\·a~i.)f1 f;'l'llIr, U'I'J fllr i"h;lIalinn "nd 

in~l· .. tilln l';lIl·Ur.llilln, Ml' ~i\l':I ill T:.hk r~·I, Th'·,.l" 

D,I 

rill'\UrS ;He litkt:n rmm Ihl' Dt:parlllll'l1l ur Ent:rgy 
(DOE)I •. 1 and arl" tm~l"d lIn fal"l"r~ ill Puhlil' .. li,,!' 3() nf 
Ihl." InlL"mOllilmal Cu,allli~~illn un R:.dilllugkal 

Prutt:l'lil)f1 (ICRP,.I'" 
Duse cnnvcr!oinn ral'lors fur inhalaliun it!\!\umt: a 

1-"m-al'livity ml."dian al"flKJynalllk di;l/lldl'r, as WI'II as 

1he lung ~1luhili1y ca1egory Ihal will lII"ximi/c Ihe 
dfn·liVl." du!\c equivalenl (fur l':mlpari~un wilh DOE':" 

1II(J'Jnfl'lII/yr puhlk dUSl" limit I PDl./) if /IIur,' Ihan onc 

l·all."~ury il'i giwlI. Silllilarly. Ihl' ingl'~linn Juse 

l'lIIIwr .. illll fal'lurs arl' l'ho~n In maximiz,' IIIl' crfn'tive 
duse if /11m,' Ihan onl" ga~lminll" .. lin:.1 I;al" uplal.c i~ 

gi\'::n (for l'lImpari~m wilh DOE'~ IOO·mrcm/yr POI. 
fur all palhway5). 

ThI."!>C duse l'onvC'rsiun fal'lms l"xlrapulall" IhC' SO
y,';,r dnl'ic~ commilmenl fnr iOlcrnal cXfl'I .. url". The SCI· 
)'t:ar dn!>C cummi1111enl il'i lhe IUlal dn~ rn'ciwl1 hy an 

urg"n during Ihe SO·year pc:rilKJ fnllowing Ihl' inl:.kc uf 
a radiunul"lide lh.ll is allrihulahll" lulhal inl;rtcC'. 

Exl,'mal dol'iCl'i arc:alculalcd ul'iing IhC' dlll'iC-ralc 

l'U"\·l·r .. illn ~;'l'lnrs puhri~hed hy DOE.i>~ 1bcsc fa(111rl'i. 
whit-h ;.rl" given in Table 0·2')6, give Ihe pholun UlISC 

ral,' ill millirt:1II per }car per unj. radiunudidc air 

,'un""nlralilln in mirrncurics pcr millililer. The faclm, 
:.r,· uS(,'d in Ihe l' .. lculalinn or Ihe J'ClrUlalioil crfC'c:ivc 

du",' "lluinknl from CllIC'mll riMJia.inn ror Ihc NO km 

(5U lIIi) an." ... 

n. 'nhal.lion Do~~ 

,\r.nuar avera~C' air eOlK'cnlralion!\ ufltl. lolal 
ur;ulI II III , :.ll1PU, .'.\IJ.:¥.IPU, and :.IiAm.dC'lerminC'd hy Ihe: 

1.:.hllr;,lury's air mlllliluring ",:Iwork. arC' ,'nrrL"l'I,'d fur 

hal'k~rnund hy .. uhtra,·lillg IhC' :'\'crat:c l'lInl'C'nlraliunl'i 
1I1l";.\ur.:l1 al rq;innal !tlalinmi. The!iC ncll'llnl'cnlralinns 

arlO Iltt'n mulliptil-...I hy a slandard 11rcalhinN rale II! 

H .silO rn l/yrr,7 10 Jl."lerrnim: 1411 .. 1 :,"lIual inlakl" \'j" 

il/h .. I:.linn, in mkrncuric~ prr )'t'ar. f"r l';ll"h 

radhlnuL"lKfL". Each :nlakc il'i mullipliC'd hy appruprial(" 

f;J,'llIr:oo III l'UIIIr'l"rl radiutludidt: inlakt: inln SU,) t:;tr OilS': 



-"" 
l..l 

(----_._-_.-

h,'udatiDn 

Soft 
Radionuclide Tissue 

·'11 ().3 x IO-~ 

~'~U 

::·'~U 

:.\SU 

:~"Pu 

!~"·::40Pu 

::~lAm 

IngestiDn 

Bone 
Radlonudide Surfa« 

~H 6.3 x 10-~ 
'Be 
'IOSI 1.6 
1·"Cs 4.8 x 10":: 
:·\4U 4.1 
:·'~U 3.1 
:·\IIU 3.1 
=·lIIPu 67 
:.19. =.ao ru 7H 
:.aIAm HI 

Table 0.1. nose Conversion Factor; ror C:.lculatinR 'nlrmal Ouses 
(~m/J'Ci 'nlak,,) 

-- -_. 
Ta!:l!' O!}!an 

Bone Rrd 
Lung Surface !\lam,.." U\'~r Gonads 

6.3 x IO-~ t..3 x ltl-~ 6.3 x J()-~ h.3 x 1Il-~ 6.:' x IO-~ 

1.1 x 1U~ 

1.0 x lO~ 
1.0 x 10~ 

ttt x 1O~ 6.7 x 10= 1.X x IO~ 1.0 x 10: 
9.3 x I()" 1.4 x 10:: 2.0 x 1O~ 1.1 x 10:: 
9.:t x 10-' 1.4 x 10:: 2.n x 10:- l.2xlO:: 

Red 
MarTOw Liver Gon.cIs Kidnev Luap , 

6.3 x 10-~ 6.3 x 10'~ 6.3 x 10-~ 6.3 x 1O-~ 6.3 x ]O-~ 
4.4 x l(r~ 2.1 x 10-' 
1.0 x 10-1 

4.8 x 10-:: S.2 x 10-:: 4.8 x 10-: 
2.7 x 10-1 1.1 
2.5 x 10-1 1.6 
2.5 x 10-1 I.S 
S.6 15 8.S x 10-1 

S.9 16 9.6 x 10-1 

6.3 ]7 1.0 

,,:n l' 

D-. 

6.3 )( 
1.3 x I 

1.2 x I~ rr. .. 
Z c.. 

1.2 x 10:: < VI 
jj l· 

4.6 x 10= o ;: 
z~ 

5.1 x 10= ~o 
~cn 

5.2 x 10! ~~ 
00 
~l 
~~ 
~~ 
n~ 
m~ 
-0 

B~as' nyro~ ~~ 

6.3 x IO-~ 6_" x 10-5 

4.4 x 10-: 4.8)( 10-:: 



Radlonudidr 

.lit 
TOe 
IoIOSr 
l.17C'\ 

:· ... U 
:·'~U 

:·'IIU 

..... :·"Pu 

..... :"·:.II1I'u 
:,aIAm 

Soft 
Tiuur 

6.:1 )( IU~~ 

Lowrr 
Lal1!r IntC5linr 

\\'1111 

('.:1)( IU-~ 
..... )( 111-'" 

~.~)( w-: 

2.011 10-1 

Tablr 1)·1 (ConI) 

Small 
Intestinr 

Wall 

6 . .1 )( III-~ 

~.())( W-'" 

s.~ )( hI-;: 

Up~r 
La~ Inlnlinr 

Wall Rrmaindrr 

Cd )( tu-~ (, . .1 )( 1 tl-~ 

2.7)( lIJ-'" 

5.6 I( 10-: 

Effrdin 
Dosr 

6.3)( IO-~ 

1.1 )( 104 

1.:1 )( 111- I 

5.0)( HI-: 
2.6)( 10- 1 

:!.5 )( Ill-I 
2.:1)( Ill-I 

J.R 
4.3 
4.5 
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1"MhI~ 1)·1, nos~ ('unwu,.lun t'.don ror ('.I~uIIlUnJC t:xtem.llJoRl' 
(Imnm/),rllhl( 'IIm·1l1 

'bd lIun. t:ffed't" .. 
Kadlonudldr· nrl'll~1 Lung Mllrruw Surrace TI'Jlu Thyn.td O,..rt ... UOW' 

WC 
IIC 5540 445U 4 ShU 521U 5 fJHU S S30 J fJHO 5 110 
DN 5 540 4 450 4 ShU 52111 5fJHfI 5530 )9K(, ~ ! ItI 
16N 31500 25 J(,U 274nn 26 IIC)(' 33HOU 30 fJ(1() 222f1U 2lJ J('u 
·~o 

1·'0 555(1 44ft" 4 5"" 5 21(J 59K(' S 541J 399() S 120 
4'Ar 6~5f) 5 K'JCI 5 ~4" 6 2'X) 7740 7340 5290 6630 

oIDu!W:: I."onvL'Diun fiU'luD fur HC. ;1N. '''N. I~O. and -II,\r were laken frum Rd. OS. 
Duse cnnVL'Diun f;u.'lurs fur 1°C :md 1"0 W"'fl' nlll given in R"'f. D5 and were C'akulaled wilh Ihe 
,,'umruh.'r prngram DOSF ACTER Ill",. 

cummilD1L'nls. Fulillwing JCRP melhud~, du!'C~ arc 
l'akulall'd for allllrgans Ihal l'onlrihulL' mur!! Ihi," 10% 
nf Ihc IlIlal dk,,'livl" du~ L"luiv.llcnl fur each 
rad;onudidc (Sl"l" ArJl"ndi~ A fur dd;nil;"n uf crfcdive 
dose l"'Iuiv"lcnl). 

ThL' dMe cakulalL'd fur inhalalilm uf .'" i~ ilK"L'a~d 
hy 5f)l;f lu iu'counl fur aMmpliun Ihmugh IhL' ,.kin. 

This procedure fur do~ ('akulalinn cunM'rv.tlively 
a~,ume~ Ihal a hypClthL'lil"al individual is cxr"scd lu Ihe 
measured .. ir ('"n('L'nlralion ('cJnlinunusly Ihrnu~hmll Ihe 
cnlire year (8 7M' hnur~). This a~ .. umpli"n i~ D1:.de fnr 
Ihe houndary do~. du!O(' In Ihe m:.ximum cxPIJ~d indio 
vidual. and d,J!W:: I" 'hc pnpulatiun living wilhin HO km 
(Sf) mi) of Ihe ~ile. 

Organ dl~~ and crfeclive ~ equivalenl arc 
delcrminclJ al all ~mpling 5ile5 fur each radinnudide. 
,\ final l'alculalinn e5Iin,ale~ Ihc Inial inhalaliun organ 
do~,'s and cHn1ive lJ,,~c e'luivillcnl hy Mlmmins OVer 
;t II radiunuL'lide5. 

('. In~'IJlln UOH 

Re~ulb (rum ( .. ud,.luff,. ,...mplin~ (54:(.'. VII) arc 
used In ('akublc urj:an duloI.'" and d(",'li,'e d,,1oI." c'luiv~ 
alcnb (rum ing"'5Iill" fur individual n,,:",hcr~ IIf Ihe 
(Juhlic. The rnl('edure i, ~imilar II) Ihal used in Ihe prc· 
vi(lu~ !W!'cliun. Curre('linn5 fur hlK'kgrnund arc madt' hy 
suhrracling Ihc itVL'raj:c "lInn'nrraliun~ frllln ~all1pling 

sial inns nnl affeclclJ hy l.ahuI.,lllry ClJ"·raliuns. The 

D··: 

radinnudide cnn('enlralion in a particular (uo.bIU(f i~ 

mulliplied hy Ihe annual consumpliun raleUl In Phla;n 
lolal annual inlake nr Ihal riidionudWe. Mullip1icalion 
nf Ihe annual inlake tly Ihc radiunudide's ingnlilln 
dme ('onvcBion faclor fur it parlkular org.ln givu lhe 
e~limaled delK In Ihe org;tn. Similarly. crfc('livc d~ 
e'luivalenl iJ "a,,"ulaled u5ing Ihe rrfe('live dl~ equiv. 
afen1 mnvtDion (aelnr (Tahle 0.1). 

Dusn arc c:valuo1lclJ for inge51inn of ·'H.llOSr, 1J7C~. 
Inial uranium, l. ... Pu, and z·"'J-Pu in fruil, and vesela
hJcJ; 'tl. 'Be, ZZNa, "'Mn, "Co, "'Rb, ':UCs, I)7Cs, and 
Inial uranium in honey; and "'Sr, mC5, Inla' uranium, 
l.'-Pu, and l.M.1.qtu in fiJh. 

.,. t: •• ~ra.1 Hadl.llon 

Environmc",allhermolunJinc~tnl dusimcler mD) 
mclt5Urtmml5 arc uSC'd 10 e51imale cxlcmal f;tdialion 
dmc=s. 

NUC'lcar reaclions wilh air in Ihe largel areu al U'e 
Lo~ Alamos McJOll Physin Fadlily (fAMPF. TA-SJ) 
""IN' the rormalion of air arlivali"n :-reJduds. princi, 
pally "C, '·'N, 1"0. Ind ,~O. These i~nICYpc' arc all 
p"'ilror: nnilieR and Mve 20.4·minule, lO-minuI". 
71'KC'Ond, and 122'Kcond hal (·Ii""" rnpcC1ivdy. 
Ntulrop reaC1iom wilh air al Ihe Omcp We,1 Ructor 
(TA·!) and LAMPF alw ("rm "'Ar, which hu a 
J.H·huur hall·lire. 
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ENVIRONMENTAl... SURVEillANCE IHO 

nil' r;I""iui~lh'pt''1 Ill', liN. 110. illIlJ 1'0 ur -.uurl','" 
Itt phphll1 ('II.li;lliulI h~'t'auw "I Iltl' form:lli"n .. I IW" 

Il,~ 11-!\!L'\' (1111 :li11lJ·d~'~'H"II·\, .. II) ph"lnll~ 1I1lI1Ugh 

p", ... iunn·elt"rlfllil :lnnillil;lli,'n. Till' IlO l·lllil .. it 2,3-
M,'\' }!":tfTIma \\llt! W'~ ~il'IJ. llll' -'IAr l'mil'> a 
t.;:!IJ. MeV ~~l1\ma wtlh q.,', } \t'lI!, 

nu' TlO IrIl· .... ulellJl'nl' ;Irt' ,·lInn'h .. d rill hark

gh1und 10 J~'I""lIillt' 1h(' l"lIIlrihulinn In I tit' ""Ic:rnal 
r:ldi:llh'n fidJ hum I..;lht";"O~~' "pl:latinn". Dill'k· 

~ruund ",hmall" ;11 l';tl'h !llle, whkh ;Ut' 1'1:"",J on hi .. • 

hlFlt';t! ,bl;l. l'UII .. iJf."r:llillll IIf p,..",j"I,' flllOh;u'kgrmmd 
,,'IUrihuliun!lo, and. If p., .. rtolc:, \';,hh'" IIu','1 .. urcd ;st Int',,

linn" lIf ~imil .. r gl" 'lu}!~ 'Il.J tll"u~t;II'h~ .. ;II~ Itlt'n \uh· 
If,\, h'..! ".11D c:lC:h mC:;I .. urt'J \';Slue 'I hi .. nt'l dtl\C i .. 
;"'~\.IIIU'd :0 rCpf\' .. t" Ihe !.In"" from ~lhtlr,llnl~' iM,·li..,j. 
III" !I' II wuut ... Pt' 'n'l 'n.! l1y all indi'o'iJu." who .. ",'nl 
JIll! . ..r ~i,. "! ""r lime Jurin~ ,411 emirl' )nf :11 the 

IIII'nih<1 .: h,':lllun, 

TIll..' in,~h .. iJu:II In .. e I .. 4.' .. 11111 •• " ,I Jwm n ..... .: mc .. -

• .. m-!nl'nr.. "'y 1.,ldnh irln ,Il. ':.::1 ''''fUJ ... n~'y and 
... tllddm:.! ,\1 "It·."· ",',lh"n' \~bl'f' •·· .. i&·Ik·l' .. arc 

flh:,,'II!. an "':~'Up;t""'~ '.If "I • II \1,';''' u .... :-1. 

T ..... · I~p(" n( .. hidJill~ .If,· l·un .. idl'rt·d: 11) ~h,f."Id

in)t h~ ttuildin~ ... dud ,~,,, :! 'hidJin~, [,,' t, '.Iidllin,e 

t·, IX' j,.. '. ,11I1I.t!l:J I.' :':I.h .. &: 'h,' l':.rt·m .. t r;"Ji .. I,t,n .11 "-t. 

t't~ 311'; nO. 

Sculr"" ~"'t'" 1r"1D the nitr, ,I ;" ... ·IIII'lin 0.1 TA·JI( 
\jJH're t.a't<'''' nn 'idJ mq"uf\'rn ... rll .. , S.'ulfull lidd .. 

..... \,·r~· moniml,·d. rrindrally 'A jlh TUh pl:u.·,·" ;n 
c:;u.hllium·hcllkkd. 23 c;m ('I ill.) p',I)'lh~kn(' \rh,·rl..", 

S., at't'''l'.h,fd'l;!ftlun.J nt'uUon Il.~· .. \I,'~'r~' dt'ln'l\'d at 
T A· H' durinF IW, t.c,'au,,\,' "I"·rat;.,,,, IIf Ihl' ~'rilk;11 

;,w:mhlil'" .... ert' l'Ull:tilc:&J, 

,\1 nn· .. ite l ... :;tlilln, ;cl .... hit-h .. t"'\t'.h"l'k~r.,un'" 

IlH-.c!'o ''-'\'fl: 1ll1:""ufcll. hul at 'Ahil..'h ruh1i,' "n:I'" i~ 

dmilcu~ "'""" h~\('d lin It 111011.' rc: .. ri .. ti, l·~lirn .. lC' tlJ 
ClrU .. urf." :unc ;.TC ;11 ... , pfc .. ~'nkJ, I\"ump'i .. ,,' u ..... d in 

!hf."'\.(' e .. tim,f!L" :\1" ~j\'(.'n in rhl' h'.t, 

t:. t:.lim.'t' or ~I.uimum Indit i,'uII' Un"" u .. inJC 
,\IJeIJOS·f.I',\.:K '''JeISK 

A, rCIJuircd hy tht' I.::. :IIIIIIl"III." Prl'tcl"iun 
,\~c:n .... ~' (f-P,\,. ,,'nmpli:lnn' \I, ith rq~ul,'li .. :: ';/J ('FR "1, 
Suhpar; II mU'\1 h.: 4Jcm,,",rraln' ... irh lOt" ,'ftmJ1ufcr 

i.'n~k~ PREP .. \R2. ..\IROOS~. D/\Rl "'J~. i4nJ 
R,\ORISK. CAP·t\H Vc, .. iun,flo 'fill'''' ,'(I-It', U't: m,';I' 

'ull."d r;ldinnudi.1c fl'iL';"l' "1/1,;\ ,til'" md\ .. r .. I .. ~i"4( 

'----

infumlaliun In I."ah,'ulalc Irao",)(,rl ,HId jJj,hornc: c:nn· 
l'ClIll"_;,,n .. nf radinnudidl'" Il'Ica,,·d UI the :I'mn!'ophclt" 
The prnSram.. ~, .. lirrt;tlc radial;un I.'Xpi, .. url'!\ [rum 

inhal;lIjun "r f .. diu;SL'livc: ",alc:rial .. , l.'xll.·rllillupu\url' 1(1 

Ihl.' rillJinnudilJc... pruc"l io atll' .. tfllll~phf."ff." .tnd 

dl'pn .. i,,-d (In lh(' gruund, and ingl'''''illn !lr mdilJnudid ..... 

in rmdu{'c. mral, and dairy i,r.tdut:I ... 
C"lc;u\aliunll. (or Lahuritlnt1 ailt",rne re,,"aM''' UM' 

Ihl' ,aJinuudidc cmi!t .. ion!t gi"""," in Tahk!il G·2 lind 

G,7, Wind ~pcecJ. wind dirC:l.'liun. and \1;lhilily dll~~ alc 

1..'lInlinually IIIt:'a .. ured al me:IC:llrurugy 10 ... ·1.·,' I'k':tled al 
T A·S"'. T A-"'CI, T A·SCI, Ea .. 1 Gall.'. and T A.-55, 
Eml\\it'n" wcre: mudded wilh .he wind infmmitlilln 
mu~1 rt:'prcM:nlalivC' o( Ihe r ... ll·a~ p"inl. 

Ch~·mk .. 1 form WA!II laken intll an'uunl fur Irilium 

fl' k;I\l''', The IWu rrincipal c;hemil';11 (lIrrn\ .. I I he 

lAhnritl!lf)' ;Sf' ui1ium n:4idc (tlTO ." T :0) and gao,cuu .. 
"ilium !tIT nr T:). Tri';um weide j'lo fr,ldil)' i1h~ ... nrocd 
hy thl.,' hltd" and di .. lrihuled in ~u't I i .. ~u(', rc .. ulting in a 
whnlc·hudy CXfICl,\UIC, In cunHa .. I, J!:iffoCIIU" Irilium 

up~u'C' i'\ mainly Jimited lu lun8 li\'III:. [)OM: ~(ln\'I:I

!.inn fal'lnl!il fUf clp't\urc In Ititiu", ulilidc arc m,:.:h 

highrf Ihan Ihe faclnr!ll fur cxpu,",url' In gt1'Cnu'Io uirillm. 
(;;,\CUU\ Iril'um '" :t m;ljllr pari nf Iht' Irilium rC'lt·a'\4' .. :.1 

Iltt l..;chural.,ry. The ,WI rclelt\('\ at T,\ .. U IN('I" mllrc 
\h:tu ''-Yi ,ltot'\.('uu., 1rilium~ relC'it"""" .d T '\·ll were .aU',; 
~,f,,'nu\ friliulII. Olhel lIilium rd"a~" :tte : ... \umcd 141 

h,,'oI' ..... ·C'ft rrilium IIKide . 

I"'''l''' .... (fC' nkufalC'd ;t"um;ng that individual" 
Wc:h' al Ih.' l'~POt!>Utl· "k'alinn fur 3ftS day\, 24 
hllur .. J'I~. Til ;11.·\,'I·unl rllr \llicldinlt hy huit!.lin~ ... 4JcJ!tC:" 
(rulll I'Xh,III."41 Ik ac:tr:tlinll ,,,di;ltiun .... t·,e kdu.;C'd by 

3H'; •. 1' r('l'nlll11ll:l11).;'" h) I"t' N.ITiun;t1 OHlnC'i1 un 
R:.,Ji;,"nu Prllll .1inn .• nd MnM,h'U1Cnr, (SCRP",., If" 
ph'llr,," r ..... J;tI~)n .. lIh ('nclric!'o ("lui", .. I"nf In I~ 

'"'Jnd In Irrrn:t1 .• 1 .... nc:Ir .. 'ing ... dialion, 

Tht" l'nlk,1'i1rt' dle:,'I"'c: .ju.c !'ffui\.,knf frlllll l'I'HJ 

l ... ~,r"h")' fllJl<'r:.tinn .. Wit .. e\ alual('d r. If Ih.~ .• h·,J wilhin 
HI, km uf lhe I ... hln~ftlr)·, 0"", ~t; III thl' \I,,~ i\ 

1'.'lIf'C4.·fcd In h",'c 1l· .. uJrcd Irum ,."horn.' r~I"'t''''''l: 

cmi .... iun!ll, IInm l""hot,IIIIr)' prc'gl"m... ,\., a a ,Ull, Ih~' 

,'nlln1i\'c dt~ W.ilJII l''''imalt:d hy OIuJ"linlt 1'1'11 ' 

, .. &Jinacli\'c rmj\\ium. fhc'ir .r;"'~pun nU, .. j'· . and Iflr 

f(',,"uhin,: radial inn c:lI
P

_K_U_'_"" ..... lh_:'_I_C(_IHI_'_'''_'_l<_'C_'IJ_r, ___ ) 
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Th~' 1')'If] ~"llh'l"li\'~' d",,'liw ..Jill,(' ('CIUiV;tI, r!' (in 

1 ... ·r~m-fL·lIll ''''';IS ";lku\.lh·J wilh Ih· Cr\P-";~ "un~~'liulI 

all ,·,'mru,n ~'I"'t'S l'kFP,\R:.!. I\IRDOS!. and 

D/\R'r,\n~. Th,'''' ,·,,,ks wnr .Ih" \I,,," 'n '.Ikut"l' 
Ih ... 1II;t:-li11lUIn dfl'~'li\'l' J"'l' ~'~Iui\""n\ 1 ' ,I inl'l11hrr III 
'111: ruhli~' ;" u"luir~'J hy Ih.· h""irnnUl~'''',,1 P','ln'lion 

1\~rnL'Y fq~ul;tli,,", ,"I CI'k i'.HI f\ 1'1!4, ;m,l ;1~Ji",'u'",-'''' 
in S,'," illn E "f lhis Al'l'4.·uJil(. 

The r:ldillllu""liJ~ n'k;,,~' r;I'l'~ uscJ in l';lkul,din~ 

Ih,' ,'"Ill-... 'Il",· tin' ... · art' iJ~'nli .. :tI In Ih'N' lk~l'rilll'" in 

Sn'li.11) E, TIlL' .,.kuJ.llinl1 u .... ·d Ihl' EPA'" ('/'P-H~
~l'lh'rall'J a~rkullur.tl I'lolik III Ih~' XU kill a h'''. Th~' 

s:tlllI' "XI".:o-ufl' l':llhw:I)':O- Ihal "l'h' 1'\';,luall'd rur Ih\' 

l11aximum indi\'idu:11 ~",,,,. w~'n' ;Ihll n'alu,lll'd lur Iht' 

,'.,lIn'lin· Ju,,'. T'ww Jl,I'hw,,~:o- induJ,' inh:cl;llifln III 

r"Ji"a,·li' .. ~- 1I1;llni .• I .. , ,It ... ,,rl'lj.'n IIr ~·'h'rn .• 1 raJi:tli"n 

hClm m;llai,II, l1fl·"t·,,1 III II", "I"""l,h"h' :llId ,kl'lIt .. i,,-J 
lin lIn- t=r"unJ, ;IIIJ In~",,'i,," .,f raJillnudilk's in 1111',11, 

rroJun', :tnll lI;liry I'r .. du~·h. 

Till.' ~-.lkul;'lilln .. "'t'J in Ih~' 111"0 I'"f'ul:lliun Ji .. lr,

hulion f=i\'l'n in T:lhh- "·1 IIr '''~' main h'~I, in~'orrllr;'ll' 
Ih~' h'sull~ (If Ih~' 1'1"11 n·lI,u .. YIIi TIll" I'lIl"UlalilJ1I Jn~' 

W;I .. l"akul:.I~'lI rnr Ihl' \lIlI'UI;llitlil rl'~i"'in~ wilhin HI) kill 

IIr Ih(' [;''''r;llnr~·. 

(',\p.",,,, U""' .. dll:O-~' l'I'""','r,i"n (;"'''.r .. .:c'n~'r"It'J hy 

I Ill' l'Ulllrull'r rrll~r:1I11 R/\ORISK TIll' ;cill'y~;u ~r..4..' 

"lImlllilm('nl l'IInwhill1l rd,'I .. r:o- 'rll'" R/\OR ISK w('re· 

l'I1II'rarnJ wilh IhL' I(,R P:J)OE JII"'4.· ~·lIn"l'r .. icln r.ll'I", .. 

:mJ (lIunJ lu :tt-:rn- wil'lill 5';. TI,i ... :I J-th'C',JIt:III w .... 

jUI',"t.! III..,,' Ihan ,IJ"cIU;11t' III ju .. lif)· u .. inJ-t I"" 
R,\[)RISK d .... C" I;n-Im,. 

Til (· ... nr;lJl· fhl.· ri,k 'fIIrn Ihl' r.,Ji.,linn JIIW fruJU 

l';I""If,llury ''flt'r:.li II.. '" jlh ri .. k.. Ih;.1 ;HI' r""lindy 

ufIl'ritOnn'd in ('\'l'J'~-"'ay Iift-. Ih~' ri .. k:o- II' ~';,"n'r mllr· 
1 .. li,) !rum (,Jlf" ,",UH' In iccni/in): r,,,,h;tl jlln art" e· .. lirn;lh·tJ 

rur ~''4Ip'''ur.::o.I'' na!ur;.' h;u'k,:ruulltl r,ldi;ll;un. In .IIl'lIi· 

t';tl pro >(·~·Jur&."~. ;mJ hi (';'''lIr,lllIry II,'C-: .,rinn .. in I CII)fI, 

Tl ... "" risk ... "Iim;dl'~ ;'fl' f,;''W'J on IWII h·pctll .. rn"'IIII~ 

rul'h\hnl hy Ih(' :\:,I;.,n;,' R"~',lJ .. h C"undr .. 

Cumlllill"... 1111 II,,' IIi".... .11 f.lln'l' IIr 'llni/ini= 
R,u.t;.ditlll,lIr III:IR C .. fIIllIil.l .... 

Thne ,';tkulitlilln:o- ifr.: re" ~'''"'r;''i\(ln purp""'" 
nn'y, 'Ok- I.,,,, lI,t\C~ ;tnJ del\(' r.,II''' frllm n;llur~'I'.u:k

)trnund r;uli"linn "nJ (rlllll 1..;,ltrllralllry IIpcr:.I",n, Me 

"lIn\illl.'r;thly ","'flW I'", r .. p~(' .,f ", .. I;, lin wllid. Ih~ 

f) " 

lit:! R CIIIII'IIiIl"t ";I,C..J ils Ith .... : rV;llinllS Th""llImil

h'c' i'~dr .tilJ "'" ~';tkul"h' 1"; .. "10 tll'1"w :, ~i"~k 1I1-'n" 

"~IJlI~U'~' ur a ~ .. l\lill""\lS lirl'l~"'" "'(I"lSUh' III U.I 

n''',J)'l:itl l>,.tlin~ ,11 .. 1 Ih .. 's\' lisk ... .HI' Jifh':1111 In I\u;'n
Iii) .tIll.! ~Ih;,' Ii. h,w, r lilllil .. f Ih,- r;tn~~' .. r Ufk'l'l1;tinl)' 

In Ihl' ri .. k ",slilllllh, "x\c'm', I" Il·rl •. ~llti 

I. Kldu 'rum Wh •• le.Rody W.di.tinn, RatJi"li .. n 
c.p',surl''' """n~i~rc:tJ in Ihis 'l'purl 'UC' III Iwu Iypu: 

(1) wh~lk -hudy .... ptl~url..'~, ,tIIJ (2) illtli\ iJual m~1I 

c'(p<' .. url''' 'fl' primar), cJt,~(' .. rrllm IIl1nr,uJu" 1I;,'ural 

"" .. 'k~rllund radialjlln lind trum 1...,I.IIr;""ry upn;lli"n' 

.u, wh ...... ·t-aJ) '·~pcJ!lUrCll, Wilh Ihr ""'rplill" nf "alu

rOIl tJ;acillrtft,ulld radnn t'lll'nsurr!'o, Ji'il'U'i'i«'J hdnw, ndi

alilln J.IS(' .. ,wd "s,",IC.'j"l ... d r;~b Ift"" 'hf~" f;ttJillllU

diJ&.", Ih ... itn",'1 IInl)-' .. ~'ln·I('d flt-.ly IIr":;'/I<, ;th' if ,,1Il;11I 

rr:,,'linn n' Ihl' d,,~ 1tnd ;rr~' nqdittil'lt'. Ri .. kc. frnm 

\oIo'hll!t-,hudy ritJialinn Wl.'rl.' "!'olim:t,,'d U\int: IhC" f;I~'llIr" 

tlr Ih.: DEIR V r('p"n."" 

Ri .. k ra&."lllr. itr ... l .. kC'n rrlllll 1tK- HEIR ClimmillCC"~ 

(' .. lim:11l' (nEIR V r",purI) elf Ihe ri'k frulll it _ .. iogl .... 

in"lanl:tnt'IIU\, high-dc~ (all' np,~url' (If If) rl.'In, Thr 

HEIR V rrp'r' ,lalt'~ Ihal Ihis c~'imall' ~hnurd "" 

r ... Jul'C'J rur 'In I.'Ipu~ure Ji"rihult'd U\'l'r liml.' Ih"l 
wuuld .,n:ur al ill !>uhsl"nliillUy 14, ..... ..., Jf~ ritl(', The 

l'ummillce di~'u~~d dll~ rale drn'livrnl'~' ral'lnr~ 

{DRF.F~) r"n~in~ frum 2 I" JU Ih;tl ~hl'ul'" flC <lpl"li ... J III 

Ihl.' nllnlcukl.'mia pan IIr Ihe ri'k ~, .. Iimalt", 

Fllr Ihl' ri'll ulim~lu rrrM"nll.'J in Ihi' rC'purl, it 

DREF IIf 2 i~ UKd rerr Ihl.' nunll.'uk ... mi" risk. Fnlh''''ing 

II", OEIR V r&."pnrl. no d.~ rOth: fl'Jul'li,IO ..... n m:lll ... r"r 

Ih .. , kukC'mia ri,Il, The ri!ok i, Ihl.'n avera~lod cwcr nu .... 

,lIlll Irmak I'"rulali"n" The Inial ri'k nlimafnr i, ""U 
l'"nc..·l.'r falalilie!'o f"E'r Hr' J'C""n·ntr ... III, 

2. RI~ks 'rpm f.tlpMure '9 M.dnn. R"dnn lind 

r;,JIIII dn'ay pr.-.lul'l c.lp."uru a,.: an implJl.lnl pan ur 

narur,,' haL'kgrllllllJ nlliaJiun, Th ... x l'llpJ!lur':!l lIiHer 

(rum Ih ....... h(Jlc-·htxJ'· r;tdi;w'tlln "'iM'u~wd "t-wc in Ih,,1 

.ht-y J'l'indp;!llly invlI've I rnly Iht' 'cJ('"lil' ... lI ""p"url.' III 

Ih ... lun.,: itnd nul .. 'h"r ''',.:an.' in lin' !li~nirkanl way, 
('IIII'.-.,\lrnily. Ihe .j,b r,um r .. dun l'''P."urL' wcrl' loal, 

l·u'.,lrll ~paralcl)'. 

RlII""n Cprinl'ip.tlly mRn) ilnll radnn JC('''y pf(xJU~'1 

l'XP~(C' 'lIk'.lIr~ u,uitlly mra .. urL'lI wilh ;1 "ltt'~'i"J uniJ. 

Ihe wllrkinll h:vd (WI.); I WI. ,-unl."l"rnd:\ I" a lir.:. ur 

.. ir ,·nn • .-.in;nt: Ihnrl·li\·"d r" ... .., dl.'l-,'y rrud""'b ",ht~ 
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hll,11 l'lttll'ntLtI alrll.1 ~'Iwrgs j, I 1 • \11' ~h·V. An 
:llnw'l'h"h' ha\'in~ 'UU'rCi I. ~'''II''''llIr;'I''lIIllr :::Rn :11 

l''1uilihriulll "jill jh l.k,·.I~ 1"'oOUd, \'"rr~'''I'"nJ, III , 

WL.. CUl1IuJ,IJiw ~"I"I'Uh' i~ "'~';I,url'L1 in ,,",king

kV~'1 rtlillllh' (\\'I.~"). ,.\ WI.~1 i, \'llu;" III ~"I'tI'UH' 

III I WI. fl1' 1711 h,lur,. 

Th", ""Iilllalnt n:llillll;11 :In'ra~l' r:IJon "'krlj\'!' d" .. ~· 
lh:\, \1,':., ~'i\ll'n fly 'h~' ~(,RP j, :::1111 ""nn yr. TlIt' 
seRP lkrin'd Ihi, d",,' (rll'" .111 ~"lim.lh'J n,lli,,",,1 

:'\'l'r:H!~' r:uJlln L'.'~',url' Ilf 11.2 WL~f ~r, n~"'.tU"· Ih,' 
ri .. !.: bcrn" ar~' J"riwd in It'n" .. lit WI.\!. tllr Ih~' pur· 
PC)<,t'~ of ri,k ~';tlL'ul;lrillll il j, r""It' ,'011\ l'lIkor In U\c.' 

Iht' raJlln nrc"Uh' tlf 11.2 WLM)'r Ihan I., uw 1I'1t' 

I.IJun d""" '" :!IMll1Ih'III·yr. B.llh Ih~·Il.~·Wl.M·)r find 

rhl' ~fJCJ.rllrnn.'~' dk~'li\l' J" .. ,', r"I"~'\'l'I, cllrrl"J1cmd 

I" th~' :o-:tI\ll' r ;,dial illn " 'p', .. ur,'. 

Ri,k, frllll1 raJ"n W('rl' l"~lil1l;tll'd u .. ing a ri ... k ritl'lur 
,,{ ':;11)( lII·'··\\'LM. Thr-. ri~k r;l,'lIlT wa:o. lak,'n from 
Ih~' HEI R 1\' h'PClrl"'J~ 

,u: ... ·:,u:sc.:s 

01. U.S, 0I:p;\l11111."nl IIf Enl·r~y. -A C;uid~' fur 
Envirunmcnl;,1 R;uJillln~k;IJ Su", !'ill"n,·,' "I U.S. 
OI:I';lrlnl\:nl "r f:nl'lgy In .. ::III.tri.,n ... - U,S. 

D~ .. pa"mCnl .tr Enl.'l)!Y rl'p"ff DOE EP,'.1:!3 (July 
Ill" I). 

D:!. U.S, NL;dl'ar Ret(ul,,"t'~ Cummj",ion. 
-C"kuJalinn ue Annual Dm.c:~ In Man rwm 
RIIUlinl' Rde;l\c., elf R,,:1c· ... \· Emucnl, fur Ih~ 

PUfll'KC nr halualin): Cnmrliann" w;lh In CFR 
P;.,t SU, ApJ'l'ndili I: lJ.S. !'iu,'I";lr RCffUlalnr), 
CCtllIm ... ,jlln Rq~ulah'r)' Guide.' J ;1"" (1'177,. 

03. U.S. DL'p;jnm,'nl nr b1l'r~:. -Inlc:rn.ll Do~ 

Cu,,\·cr,.on F;H:lllr, rur Cakul:,Iiun ur D''''l'lnlh(' 

Puhlk.· U.S Der:tnrlll'nI ,If F.ner~y r~J'I"1 

DOBF.fI,"U71 (July I'IKN,. 

O~, 'nh:rn;lliun;e1 Cummi, .. illn lin R"du,luttk"id 
Prnl('~Ii,)n. -limib rnr Inlake" ne R;"Ji(lnuclick~ 
hy Wnrk('~_" leRP Puhlk:tliun :In. P:trt, I. 2. 3. 
and 4 and their ~pp"'mt'nl~. "'",wl, 1111w leR!' 
2(1/4)-1I(4)(lrn9-I'IH2). and 19(4"ICIHH). 

()~. u.s. Dq\arlnwnl 'If Eth'rg) , ~E:"lnn;,1 DI1~·R;,h' 
('lIn\·.., .. il1lJ Fa~'llIr' rllr Cakulalilln IIf J)')\l' IlIlh,' 

Puhlil'." u.s. lJrp.llrlJll'nl IIr J:nl"~y 'I'porl 

DOE/En,IIU7O (July lYNN). 

Ofl. D. C. K~,...hcr. ~Ol""" R:lh." C'unwr,jllll fill'lor ... rllr 

E"lrrnal E:Cp"lOUIt' In PhilIon'. ant! 1:ltl'lrctn ... ~ 

U.S. Nud"ar R('~ulalt'ry C'''ml.1.~~lun "'P'" 
NU Rf.Ci/("R. l'HH (Au~U\1 I~HJ ,. 

D7. Inlrm.llillnal Cl\mmi ..... iun un R;uJillfCl};iL'al 
Pr"ll'~'lilln, -Rl'purl 110 Ih,' 'rot~Jo,; Grllur 1m 

Rd"renn' M;tn.~ IC'RP Put-lit-aliun 1) ('~7~J. 

OK. U.S. Enyirunmrnla' Prnl('.-I;'II1 A~cnl·Y. ~('AP·KH 

Clean Air Acl A",ennlCnl P.'M.·ic.att"·.~ di~uihulcd 

hy Ihc Radi;"' .. n ShidJing Inrnrmalinn C"nlcr. 
R~ Ie Cnd" P:u'hg" ('CC· ;42 (I QQtI). 

09. N.'i''":tl ("nundl un Radialion P,uln'Iinn :,"d 
Mc:a. ... urcmt"nl~ CNCRP), ~1()llt/in~ R;'Id~1i1l1l 

EXJ1'C"urc ur Ih,' P"publinn IIr Ih" Unih:d St.,I,,'!':' 

NCRP 'o:,'porl Net. 113 (1'1"7). 

DIU. U.S. Burnll "r IhC' CC'n'u~. ~Pr .. vi ... ion:d Uala r", 
1'1'111 rur New Mui4:u Cuunllc': (F"llfu;uy 
1'191 J. 

011. Nillion~1 RuC'u~h C(lundl (NRC'). "U('"lIh 
EffftlJ 01 Esp)!\uru In 1.1'" L..c\'d, fir I""iling 
R.lcJiation; BEIR V rerurl. NRC Cummtllt'( on 
thl' Biulogicill EUrCIJ of I .. oillng R;uii .. linn 
(Naliun:lJ A"adcmy .Pln.'_ W;uhinglun. DC". 
I'M'). 

012. Nalional Rt'~al"h Cuuftol."il (NRC). "Jfrallh Ri~b 

.,1 Radon and Okr Infemally Dtpmilt'd Alpfg 
Emitters.· BEIR IV "pnfl. NRC Commillee un 
IIIe Biol ••• Elfem of Jonilin, Ra4ialicrm 
(NalfnnaJ Andcm)' ',eM, WashlnJlUft, DC. 
111M). 

... 
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APPENDIX E 

UNITS OF MEASUREMENT 

ThrttUll'hlUI Ihilio reporl Its.: Inlematjc1R.ll Splcm of 
Unil\ lSI) or nu:trit.: ~y~Il'1II uf nll:;,~urcnk:nl~ ha\ he"n 

u~d. "'ilh SonIC U\'Cpl;nnlio, Fllr unillio nf , .. dialio" 
adivily. '·~P"~U'C. "nd dulioc. U.S. CUliolomary Unils 
(Ihal i~. \'uric: (<:il. rucnlgcn (RI. rad. and rem) itrc 

relained he".lU~ "outrenl ~Iandard~ our writll:n in Icrm:\ 

of I hc!'tC unil!.. 

rrt'n. • 'aclor 

"tctt" I lUI f.IU "r 10" 
kiln J (100 ", JCJ3 
('cnli lUll nr IIJ ! 

. milli lI.nnl nr Ul-J 

mk1'tJ n.OUUOnl nr 10-6 

":.nn U.l.IO( .... 1I ur 10-" 

lhc cquivilll'nr SI unlit art Ik htrqurrcl (Oq). 

,'uulomh ~r kilogram (Clkg). gray (Gy) ... nd sirverl 

(Sv). rn~l1ivrly. Tahl" E,\ prrscnb prcrillC5 IN'd in 
Ihis repun 10 define r~lIdloftl nr lIIullipln nr Ihe t..\.: 
unil~ IIf mC'lnurrmrnls. TlItJJe E·2 ."cscnls l'\Jn\'t'r~iun 
r"('lo~ ror ('onVCr1ing frorn SI units In U.S. CU)llIrn .. ry 

Unil:\. 

5,mb" • 

M 

" c 
m 
,.. 
n 

rkn ".01'101'10' )(JOf,lOUJ or W- Il p 
remln ft.{)(OXnIO·.Kwnll or 10- 1' f 
.. lin UJlfM'XJ(UWWWWWJUlf.lOOl ." 10-'" a 

Cchiu~ (0(:) 

C4:'nlinlelC'rs.«(m) 
Cuhk mdcn 1m') 
He.'('lue." fha) 
Gr.tm!.hU 
KilolV'am" (k~) 
Killlmt'l('r~ (km) 
Lilc~ (L) 
Melcr:\(m) 

Mkrngl4l"," P'" Jtr"m (fJ&'8) 
MilJi!!!ram!t (JC" liler Im~) 
SquOIrc kilcHllClc,", (km!) 

~ ---------------------

'lIS + 32 
0.3'1 

lS 
2,5 
'",,3' 
2.2 
11.62 
11.26 
l.l 
J , 
II.l'l 

E·) 

ToObiain 
U.S. (7u'tom." ".11 

F;thrcnhcil,·f) 
Inchn(in.) 
Cubic feel (fl') 
Acres 
Ovncrs (0'.1.) 
'lIunl1, (Ib) 
Mifcs(mi) 
GanoM(pl.) 
FCCf(fI) 'alb pet million (J''''''') 
Pans pc' million ~ppm) 
Squa~ mll(S (ml:) 
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APPENDIX F 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

LK'illi"n .. lit Ihl* h""'hnh'lfl .1h·;'~ (TA~) upc:ritll:'d "y 
Ib~' Lahllt;lhlf)' in la ... Abmll .. ('uunl)' ilrt' ~trn"'n in 
Sl't'. II. fi!t .. t Th~' m;lin rrn~J.nn:\ l'llRcJU('I,,'cJ al e'.t ... h 
"r Iht" ;m:a .. arlO li,,,:d in Ihb t\r,'<'m'j~. 

1'''.2. Oml'Ra Si'r: Oml·~.l W("~I Rt"a,,·III'. an M· 
MW nude"" f(,M:af"'h Il·;u·rm. i ... II)('''ll:''d hrlt" .• 1 M"rvt"~ 

;'I\;a fl*!\urt:h lorlll hy rfU\'icJinlC it !!m.,('", oJ nt:Ullnn~ fIt' 
funJ;w1l'n!.11 .. fuJi,,', in nurlt',n ph)',k~ ,md """It'ialt'd 
n""ld ... 

T/\,), (·0 .... Ar~.: In Ihi' main h:",hnit'al lIn nf 

tflt' uh,,'''IcI'Y h Ilw .,Wlllil,;,.,..H"n Building Ih:.1 
cunlajn~ I"c Dir(',,'fu,', nUke ;md ;edluini"lrali\'t" ufricc" 

lind l;thul:tturit'" rnr M"\'('f;" di\·i~ion~. 01her huUdin" 
hnuM" I~ ccnlr;tl t:omrulin8 r;,,,·ilily. n1alerial" di\·i!!inn. 
~it.:ncc rnu~um, t'hl·ms...,y it"d mOlleriai, ~'icnc(' I~hn. 

r;,h"ic... ph)'~k~ liI""'r .. hlfil:~. 1c: ... hni.;,,1 .. "'~. cry.,. 
g(nk~ l;thur;tfllr"-·~. it Van tk Cir .... " ;u:\:cl':,al,,,, Ihe 
main nf~!C'ria. and the SU.ldy Ccnler, 

'1',\·5 .. "fa Silt': Ttl;, !'Iill." ..... unl"iM ~omc rhy,inl 
"urP'I,n funcriulI\. ~"l'r,lI ar,,'h.K'u'ugkal 5ile5, itnd en
,,·ifllflmcnl.ll mnnihuint: ;tnd hurrt" .fc." ... .\. 

'1',\.6. l'.".~Ii~ ~I.~ SUI': Thi' !'tile j'll u'I4.'d in rhe' 
Jl:wlt1pnh'JlI nf :\pcd:tl &klnnartlr~ lu inili:'I'" high, 

".'(pJII,j\·", !'t)·'lem~. funJ;,nlrnl .. 1 ;tn'" """fi ... ", rC!W.'.illTh 
in "up".t" flf rhi, "l'ri\'il)' indudc:~ invuli~a,jnl 

rfh'nnmcna "''' ... ·i:.'':J ... ·Itll initi.lling JIIll-h up'~J!\ivu 
anJ fl''I4.· .. r,,·h in r"rid "'IIC.'k·inJu,;c'" rc"c,i.,n ... 

'r '\-N, (;'1' Sit. 'ur ,\nch .. r Sit. W.".J: Thil\ i!' a 
d~'n;emit' I(,!'oling .. ilc I'pc:r",h:d .... it ~I"\ic:e I ..... ilily I .. r 
Ih ... enlire I ... ":tr"f"r~. II n1:1in, ... in .. t·.lpahilil)' in all 
mtJdc'm J1(1nJr,rrul"iVt: r""'ing ret'hni'lue" r,., rOMlring 
flu;,lir)' HI m;lI"ri .. l. r;'lngiPte frum In' w ..... ron .. c.'lImPf'
nenh lu high-prr~'\urc: diu find muJ..... 'rindp". lno':.. 
indudc ,,,Ji"pifrhi,: ''' .... hJli'fU,,~ (ll r"y m"""tJiAC':" ,I' 
I flU" ,n, V and if 2J·McV flel:."un). rildiuilcrivc.i.VJoo 
IUJ'l" 'e('hnitllK". 1;~'r;J"mk and pendrifnl fC~Iin ... ana 
clr&:lrumifl!tncJic lc\1 mclhud,. 

f· ! 

'r '\-9, A .. chor SUr ..... it: AI Ihi5 lile. fahrkalinn 

fC;J!\;hlHly and phy~k' .. 1 propcrlki IIf Clplu~i~t'\ ;uc u
plnrrd. New organic c;umround" afr inv .... !lligalcd fur 

p"!i!iihle UJC a~ ""r1f}!livu. SlmitJ!(' an·J ~tahilily rrof" 

tcm~ arc .. I~() Mudit'd. 

'fA-II, K Sll~: Fadliliu iI,e 1,,,,a-it"d hrf(' fur le!tl' 
jnll nra.",in I:ompontnll Ind ~y!irt"m" undrr a vatlrl J 

ur ulrrmc phY!iinl tnvir· l'WII!, Th-: ,""'ililin arc 
arranged M' Ihal It .llnll may tlC (1lftu..llcd .nduh~rI('d 

remiliely and MJ Ihal dc:yien cl1Illaininlt cxpl,~i\·tS or 
,..din."·,i,,l" m"h:riab •• !i wdl '" 'h,l!oC: cnnaaining Ron, 

""/3,d.JIU" mlllcri~I\, mlly til' :nlrd. 

TA· .... Q Silt; This dyn .. mic 1C:~linlt !lit" i~ uJCd 
rnr Nnning v1lfi(lu" It"l~ em fcl.t'ivdy Mnall Cllplmoi"c 
"'hrltt"!! ~nd fnr fragrornl iml"4C{"t I("~'\. 

'fA-U, K SU.; Thi~ i\ IlK hume of PffERML,(. It 
mulliplr·",,,vily ek"'''"n K4.'ck~.'lor .:apahl" uf produc

ing 11 vC'ry l"rBc nUl ftr :If ray~ rill n·rf:ti.1 wcap." 
tkvclnpncnl r,uhk,"~ :1ncJ Inl! T!li-\ ,i'c: i~ af!W) uJe.'d 
( .. ,. Ih ... invu'iphnn of ~ ["ron\ hl""";"n;,,, l'nd s)',· 
' ... m~ hc:-h .. "iol in non·nud .. ar h.:.. .. h. j'';"l-i",Jly hy dcc

ullnit.' rt''''''fding mun'll. 

TA .. J6. S SI.t': Inv",jgafioo'" It,','- 'r InclUde' 

tkvdllpmt'nr. C'nttinC't'ri fI, «sip. ;- rntnl~"'" ""1nul",,
rure', and eAvirnnm<'oa;.a1 ~~j:. . •• ",KIn.,,,·· 1m'" 
w .. rhud l)tlC'm.... Ocyck...,mc: nI Slid J.'IOli,., t~' bite" 
upfcJ!\ivu. pI3\lin.. , .... adht:MvC'~. :In;. ~t:~c.lr~h I.In 

rrnru ... dt'vcl"pmC'lIi C':'I m:tft ... :aC:IIJ~ of" 1'10 u.tint 
Ihc"" anet nih" rn~'''ri"l, .... ....".:umptl.>!I .. d IfI ~llC'wi\'(' 

',;f(·iJ ilic~, 

'fA-' •• , ...... rt." ,....",..., • .., SiW; The fUld?· 

mrnr"r hchavio,. "r nwk3r If" .... ifl J' .U·,j4H.> wil" ~imp";' 
• .,w·pow"r rncl",", nfl<:-d C'1;lkaf ~u''''''i('~ IS I,,,,dl"d 

here'. EJI~'ifnt."11 arC!' nprmcd h, re",..' \.'(\nl,." itI1d 
ofr.Korvcd h, C'lCMCd-ciratil It'cvi,.ion. T'hc- Htit(·l.u ..... 

Irc IuHlJotd in huiWi .... , known .,. ki'llas and :trt ~" 
primarily 10 pmvide' a ('flnlro" ... " RI, .. n, or ... ~'l(mh'inl( ... 
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","Ii,·.,1 jIImnuni nf (j~,illnahle m:"cr'"I~, Thi\ i\ dt'nC' III 
"I~)' Ihe dfcCl!o nr varinu, !ohaJ'u. !'oi,n, ,.nd C'unriitu, 
rali,m~, Thc~ ma,-'hinc:" arc: alM' u~d •• " a ~,urn: IIr 
fi~~i"n nrulruns in largr (Iuanlilics fur I.'xpcrinlrnlal 
rUrpl~r:<o, 

·fA-ll. Uf' SI.t': Thi~ .. ill.' h;t~ IWI! ("illlary II.'~('jm:h 
lUcas: DP Wl,.,1 and DP E;e!ol. DP W('!ol i!o ,'II"l'.:rn('d 
wilh dk'mj~lry I(,!'i('ar~ h; OP E.l~1 i" Ihe high.lrnJfl"'''· 

IUI(' L"llrm""y :md "ilium n·~I.';"rh ~il('. CUII"li'I)" 
~\'c'fill ~IIUI:luI('s ar(' untkrt:ning d('I:nnlaminalinn i'n&! 
In-nm",is~illnjn~. Thl" (ulurl' U'4.' nf TA,:?I i, being 
~luJkd. 

'1',\.11. '1"1) ~II .. : rhi" ~ill" i~ u~cJ in Ihe' Jcv('k'P
nknl uf spcl'j .. 1 ddHna'nl" III inilia't" hip:h-C'lIplu"iw 
')·!\.'rm~, Funll.lInl'n'al ami a"I,Ii('J Il"~';",:h in !oupJMln 
ur Ihi!lo "l'li"i'), include!lo invl'!Ioligaling ph('n'1P1I.'no1 a\.,,,, 
d:Hrd wilh inilialing high l'.J'I'~i\'('s and r('M".1I1 .. h in 
ra,;,iJ ~h,~;k,i",JUt'('cJ rc"c.inn~. 

T 1\.211, M-a-""" I\r .. _ 1\: Thi" i" :lin C'''rh~i\'n 
.. Inr.tgl: a fl' 71. 

'r I\.JJ. liP Sil~: An "hI hish'rrr, .. urr I,il ium Mn· 
~Iing r"c:ilily 1001('&1 hue i~ ~ing rb .. ",d uUf, 11It' 

Nalion,,1 Radin "-,,,unum)' O~n'ltIury':\ Vrry urllr 
Bawlim- Atf"Y TrkM-"I'C i~ IUI:'.1I.:J ... ,hi~ ~i'L', 

'r A· .. 5. T.n Sit .. : Nudear !Ioafrguard!\. rnc::m-b :tnJ 
JC\'cIurmt'nl. · ... hit:h arc l'unJul."led hr.c, arc cunce:mrd 
wilh (('I.'hnKtuc," rur n.rndc~rucli\·e Jeled;"n. iJenlifi
{,:tliun, ;tnJ anal~ .. i~ ur rh~inn;lhh: j.\ulnpu_ Re-kar.:h 

in rc:acr(" ~:lf("y anJ 1""" ru~inn i~ .. I~I dune: here. 

T I\.J6. Kapp. SI •• : V .. ri"u~ ur,.,~ivr pMnClfn· 
rna. ~uch iI~ de!"nalj"n \'dtl('i(y, alc invnliplC'd al.hn 

·n .. :-nil- h'~lin.: .. i'(" 

'fA.J7. ~'lIplillr A,.. ": Thi, j, :.n ('lr',~.vn 
:.'nlf'gc !oilc, 

TA·J9. Ancho (·.",nn SI.r: Nnn,fluck ... , wupnm 
bt!havjnr i~ ~udicd hel(' , primaril,. by pflc'lognIphk 
lechni,JUu. ',.",c:,,'ip'inn' ;trc ill~n nl;uh~ in.o vo.,i.,"!10 
phenmnt:nfll.tgical "'rre' .. .,f clrl'Jli\'c:~. infer •• inn!' ttf 
ur, .... jve~. and C'.Ir""iu .. " invulvin. ",hr. m ... 'e'iit'~, 

I .~ 

'r 1\-40, .. t· Silt: Thi~ !Ioih: I~ UM'''' in Ih,' ... '· ... dur· 
ownl "r r.('(dal cklunalnrr. In iniliale hi~h'l·xplu~h .. c: 
'y"lc:nu. Fundamrnlal :lnd ltpr1irJ re~arl-h in ~uprtlr1 
d Ihi\ aelivily indudl'~ invC'!lligaling phl'llClmrna a,,\u· 
cial.,:J wilh inili;uing hiP1 upl,~iv('. and rrsL'ilrl'h in 
r"rill ,huck,indul'"J rcal·lj"n~. 

1 A ..... W Slit': P('fsunnd ii' Ihi~ ,j,(' C'ngagr pri, 
marih in ensin('rling Jc:!Ioign ltnd Jl'vdnrm('nl nf 

nUl'!C" .. I tumponc:nl\. indudinv rahlkaltun\ lind c\/alull' 
'in" .,r ,(,!Iol malC'ria(~ fnr wcapun!lo. 

TA-4J, i::o-Ub Hrwarch I .. bo,--'nry: Rr\c:al('h 
pcrrnmtcJ .11 ,hi, !Ioill" indudu c:cltul .. , ratJi"hicll,tIlY. 
hi .. phy~in, m~mmlililin "Jiuhin'IIJY. itnJ Plltmmaliiln 
mc'atJC,Ii!lom. A l:IIrg(' meJic,,1 lihrary. !Iofl"l'Iill l'lIun,u!\. 
u<;('tJ In m('iI!IoYI(' radinac:livil)' in human!t anJ animal,. 
anJ anim .. ' quan('r, fnr d.'It'. miCe". and mnnkry, ar(' 

'I''''' 'n« .... '('J in ,hi, buiklin~ 

TA-16. WA SII~: Appli"J phoIOC'h('mi!loll), "'hieh 
inc.-luJt"J d('\'dnrm('nl nf Ir('bnnlog), ffl' b~r i,,'h'fIC 
~p;tr;alilln ilnJ I~\C.", rnh;ant'rmC'nl /If ('ht-min' (1m

c:u,.\(',. " inv('~I;galcJ herr, 51,11" rnt"S)' 'eK'arcb. 
parlit:ul:trly in 111C ar(':. nf p;au;\'c , .. 1.., healing fnr Ini
Jl:n"'l'~, j, OI:~I ,Junr OIl Ihi~ li'e, 

• .. A ..... Kadluchrmll'rJ SI •• : La~lf"lory Kien· 
li!loL\ and lechnici:lln.\ :III Ihi~ sil(' !r.luJy nucka. rrl~rtin 
I,f radioaclive m~lcrial~ l1y u!oing anillylical and physi. 
""I clicmi'lty, Mca!loUrcmenl5 nr rildiflac1 ive su~lanCu 
a~ mll«. and "'flol cdl!lo"' arc u!\.Cd rur rtmnle handling 

uf radi".acfivc malrri"l~. 

TA"" •• 'rijo.n "'I'M SI •• : Thi~ ~il(' i" runrn'.,. 
rc'Uiclrd I" c;trdulty M:ledtd funclioM bc4.'aulle or ils 
I~'illn ncar B.1ndclkl Nillional Monumenl ,,,d ro1~1 
u~ in hitth,urlmivn :lind ,.dicloK'.ivC' m:alr';.1J!o 
u~r;mcnr~, 

TA-50. W., •• "'.a.pm'lIl Slk: P"'Vlnnd al 
Ihi .. !Ioile." bVt ruromibilily fu. ",":IIling iSnd di~in8 
of mm. jndu.,"iaJ liquid and radiNclivc: li'luiJ wa!lo'e 
.cc-dvC'd f.om .... tIn,.."" Icdlnil .... arta!lo. rll' JC'"dop
menl nf improved nIC.hnds or wliJ wa!lo'( Unlmenl. 
lind fnl c:unl.inmcn' uf .adiu.K.ivi,)' remu\-rJ tI)' 

ItC'a',",,"f. 
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'1',\·'1. Animal .:.p"\U, ... 'adflly: AI thi!\ tilC', 
anim .• I,. .. re ':"P''"-'&.I In nnJ1f.wittiK.'li~'r IUllik material!!. 
'" .kr'·mlin.... f'tiulllJ.:kaJ dr('L'I~ CII hj~ and 'uw 

l'~rU'U''''', 

T 1\.5::, Kndor Pn,,'opml'lI' ~J .... : A wkJe 'II':lri· 
"I)' o( a,'li"ilil's ,daled hi nuc:kar rn,"'" f'4.",ronn;tocc 
ito" llakty' b dune:- al Ihi .... ih', 

'I'A·'), Moon Ph,\ ..... 'I.:lIlIy: Th4." L" AI;tm"~ 
M('l\4tn Ph~'M:' Fadlity ... hrlt:~r parlidl" :"·,,,,·lcra.U1. i., 
u"""tJ In cllndl.n:1 ":~a,,,:h in :trca, uf h",k rhy!\iL"s.. '''n

,'(Of Ir(':tlmenl, malerj;" ... 'Iudk,. and iMIIC\pt' rr,MJu\.'ciun. 
The L" Alam" ... Seuamn S4:'aUt'ring Ctnh:r and lhe 
p",lun Scnr:t~t' Rin~ it1(' ;11"0 h,,':.I':d 1I1 ,hi ... T A. 

'rA·'''. W ."1' m'pClul SII.:: The p'im~ry [undiun 
"I Ihi, ,ilt: j, J;tdi""ll"ti~'c.' ow)'id .. nd h".,aldnu, ",hcmil;al 
w,.,IC' m;tnatl:C'mt'nt .. ntf di'p"-ll. 

'f A-55. P'tulonium .'a"IHI, SII .. : PI,,,·n.,in~.,r 

plulnniuPi ~nd re~cal~" ill ph,lIunium mt'I .. Uurtt)' a,e 
"'lilt: " •• hh :\ilc. 

'f,\·57 •• 'I'n' •• Hill Sill': Thi' i\ Ihe I''''al;uh of Ihc 
..... tJc'f.ilh',y·S nol Dry Rud tt('nlherm... prdjc-C:I, 
!k"icnli'l:\ ". Ihi, ~;'e' .. ,~. ~ud)'in1C .he pl'\\ihiJi:y of 
p,udul.'illg ~nc,~)' tty l'I(~'ul;tlin~ walCI Ihtnu~ hnl. dry 
11,,'k It""· .. red bundl,d, or mclrr~ he'., .. , lbe ('anb's l'ur· 
r~c;c, The W~IC'I j. bC';t,,,,,, and Ihen ttlnughr In ,'''' sur· 
bL'C' Itl dri1;(' "I"e:trk ~l'I'k":tln,~. 

TA-J9. (Juu,a.;ollll' II ..... Sll~: (k,,-upll.ional 
h"""h and cnvj,onntC'nlal Kicfk"e a4."livilie~ arc "",... 
duc.C'd al 'hi, lilc, 

TA.60. S ..... Mna: This .ff'. C'nftlains rh~.ial 
~uprun and inflUlRh.1UfC flririricJ. i,,<:tudin,,1te Test 

. Falt,ifat;on fad Iii)'. 

TA.61, t:"l. Jrmr~ 1C.,..d: This site is ,,~d ru, 
rb)'~kal sUfIPOrl :and inll .. ~truetuIC' faeililk~. h:.'h.u.ling 

Ih,· uni!..,), IlIndrm. 

'I',\-6J: Thi' alu .... ontain.\ ph)'!!OK-al .IUPil',rl "'eili· 
Ilu "rc,a,rd h)' Juhn!W'n Conl,uls World Scr.kc.·s. IfIl'. 

TA.": Thill is the' .jlr of .h" C ... nt,;d Guard 
Fadlily. 

T 1\-66: Thil tile is ,,"C'd for puhlk and "'M"o,al" 
inlrrf .... ·(' lun('I'OII'. 

T 1\.69: This undcYt"lnpc-d T A M"f'YU a~ lIh 

('nvironmenla' huffer lu, Ihl: ,",ynamk t('~inJ.t l1ru. 

TA-70: Thi~ undf\'dopcd TA Kn-CS l!o an 
l'nvjfl'nml'hlal hurr"r rm Ih~ hilh,up'n~i"'" I('~I i.,('l1, 

'rA·71: Thi!o undcvdl'l'p(d TA !Wf'YU •• an 
cnvirunmc'nlal huret' rtar che hish·cxp~ivu IUI.rc •. 

T A .. 71: Thi, is ,"C sile or lhe P'''lc("1 ive Forces 
Tr~ining racili.y, 

TA.1.f. (Jlowl Tnct: This 1"le .,n. hor&krinl 
San Ildcrnnso Pad""",, 1M C'Uf. i.s itotalt'd r,om ~I 
0( lite l.atIondnry .nd C'DftIafns slpiflnfll c:ttrK'C'nlra

liou of 'fdtaeoJosinlaica .nd ... c ...... mI spcc.in 
tr.ndilt. IIC1I. 
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'r.hl, (i-I, t:'Um •• rd ~1.llmum IndJ-ldu.1 5O-Yr.r .).'" (·umml.m~n" 
'rum 1990 Airborn, aldlu, .. : ..... ,· 

.:'Um •• ,d 
(·rlll".1 IJoN 

IlOIope O'1l n I AC'. ttn .... (mAmltrJ 

.'" Wholt.hody Whilt Rod, 0.009 

IIC. I·'S. 14(). "0. oI'A, Whole-body East G.le (Slllion 6) 3.1 

U. ~ '·Pu. ~.".:MlPu. 
: ''',\m Bone: .urfa('c 

""'RI.o' ru hUe 1)0M 

IJmll 

cO.t 

31 

aE"imalt'd mnimum individual dmt' i~ I"" duSC' rr(1m laho,aull)' (1J'C',,,linns. (ucludinl dusc 
cnnlritJuliclfl'l, frum ~"I!omk. I~rrurill. medial d;a~lin. and alhe, non·Lahonlof)' sour('n) 10 aft 
individual a' or au'"i" Ihe Labonl"fJ ",",ndal')' where Ihe hipl". dose nM&' CX't'\Irs .nd where I 

prnnn Klually ",ides. II bill's into a"'('OVfI'dieldin,and OfCUpancy rKlan. 

ItSc-c FiB- 9 ror Itltiort IonlioM. 



T." G-J. AI ......... Radioacdv. EminlD. fra. 
ubonCo..,. Optnltn ." .e I".,. 

Mlstd Acdyado. Prod.1I 

IJI.~' UUJlUC' tlulo. Products .. IAr' "'p JH GuM.- Putklt/Vapor' S .............. ucbl 
lM .. lo. Cllen c",cn C",CI, cco fJ!CO CCI) CCO CO, CCI) 

TA·:! 160 
TA·l ll.6 196 )8.9 -TA·~I 1.0 .o.:! cO. I 439 
TA·3) HS4 
TA·lS 0.9 cO. I ",r" 

TA--II .f~ 
~g 

TA-4J 90 Ii TA-46 
TA .. I.S O.:! 100 2.0 

~I/I 
.... 

TA·SO O.:! 3.9 ~I .. &It:::! ..... 
TA·53 2.8 123400 0.08 C!J 
TA·S4 cO. I h lA·55 0.5 116 

RouDdcd Iotil 25.8 240 1085 160 9.0 6400 IU400 0.08 1.0 Q! 
-0 

'AI KponNOn DOE fann F·S8lI.t. I~ 

bPiulaBium vllua m .... in indclll:nninaic I ... ~e'o of :I1Am.1 tn_formalion prodllC:t of :"'Pu. 
'Docs nol include aCl'OIOlizcd UIlMUm flOm clplDliva ea. .. ", (Table 0..7). 
4DoH IIDI include 625 Ci of 41Ar PI'CIIJDI iDSaeGUI. miled IClivarioa pfOdKt5. 
'lndudes Iliac followina co .. li .. nll: "N. 1.3'10; IOC. 1.6~: II(), o.8~; 150, S7.9CJ.: liN. 13.3~: IIC, Z4.7~: 'IAr. 6.415. 

'Includn 19 auelida.. domi.1td by 1:8r I. 'lie. 
IIDCIIIdo Ille (ollowi. co.lilUeall nar. 43 .. ;nA,s. 32'&; 'SSe. ~: 1lAlI. ,.t"". cO. 1 'I. 
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Tllhl~ (; • .1. '''h~rm"lumin~!\4:l'ni "n,.imI'Ic-r {'n .I), MI'.!\urcm~nl!fo 

Annual 
M.asun-mfnt ,t"., Ull~' 

SI.Unn l.IK'allnn· (:oordf .... ,,! (mrnn) 
-----------------------------------------~~~~~--~ --~~~--
Unctlntrtl/l~d ..t'''4f 

N~lnn.' Slaliun~ (lH--W kin) 
1. E~r,,'il'l;t 

1. Pllj,,:ulu,: 

), Sanla FI.' 
P~rim~'u SbUun' If'-" kin) 

·t 8:tfmm:.1 S.:hunl 
S. ,\rk:JQ'Ii:.' A"','nuc 
f" Cumhr~'~ S,·hu!.1 
7. 4Hlh Slrl'cl 
M. L.n~ ,\lamn~ ,\irpJff 
II. Bayt' (";lOynn 

au. Shdl Sialiun 

J J. Ruy:,: ern I Tri,ill'r Cou,. 
1~. Whilt' RIII:k 

13. P"j;,rillJ ,\~·rl.'~ 
14. H.mtlc:lkr l..ullknUl Simi-in 

IS. Piljariht Ski AfC''' 

C,mlmlt,J ,\ rta." 
()n·Sil~ S'.liuns 

16. TA':!I (DP WI.'~l) 
17, TA-It (Twn Milt' Me's;,) 
IH. T,\·SJ (L,\MPf) 
III, Wl'11 PM· I 
20, TA· Itt (5 Sill') 

21. BOII'.ler p.:! 
2!. T,\·,54 (,\rl.":1 G) 
23, Slille tli~hwa~' 4 
24. F,ijnln ~'i"~a 
25. T,\·:! (OnJeg;' SIiU7AI 

26. T,\·2 (Omcg.l ('anyun) 
27. T,\·IK (Pdj;uil" Sile') 
2M. TA·)S (Tl.'n Sile A) 
2fI. T,\·J~ .Ten Sile' B, 
3d. TA·~I' (O""up;dinnal tft:dlh lAh) 
)1. T,\·) (V;m de Grail"" 
12. T,\·) (Guard SI.ll!un) 
J). TA·) (,\I..rm Building) 
Joa. T,\.) (Guiltd Duilding) 
}~, T,\·J (Shur) 
3ft, Pi\I,,1 R;tntet' 

31. Tt\·!'IS fPluhIHium F;tdlil, :icJuth) 
3M. T A·'S (Plulunium F;wl"ili" Wt\l) 
3t#. TA·SS fPlullJnium Fal:ililY Nunh) 

~Scc Fig. ft. 

t.Mca~rl',.wnl (cJS~;' ('IJO.klcf1l:e inl"re'mcnt'), 
-C'h.ln,::c in 11I(:ali"n. 

NIK(J 
Nl7() 
NISO 
NllfI 
NIIO 
NI20 
NeJ'l(J 
Nfl,,", 
SCM 
S211J 
S2St) 
NISU 

NtWS 
N02S 
Nn70 
NfOU 
SOlS 
5ftJ() 
5(1MO 
N070 
SUiS 
N07S 
N014S 
5'),&0 
N04-fJ 
N04-U 
Nnso 
NOS., 
NUS" 
~nsn 

NUSO 
NflS., 

N' .... ' 
N040 
NtJ40 
",040 

( , .. 

EIJO 
EUJfJ 
En'IfJ 
WUJU 
E17() 
E250 
El2U 
EliHU 
E420 
ElMU 
ElIIO 
W2f10 

EI40 
EOJU 
EeJIHJ 
EJfJ~ 

W(J2S 
E220 
E2~J 

EJSO 
EOHS 
EI2fJ 
EI21 
fInS 
Ems 
EIIO 
EOol() 
EfJ2tJ 
B120 
BrlO 
EfJ21J 
B120 
E240 
£2,"' 
B»CIJ 
EOHO 

MQ(S)"· 
1!u(S)· 
10K I")· 

11"7 (S)· 
113 (6)· 
III (S) 
122 (S)· 
113 (S)
UR(S) 
If«' (S)· 
J21 (S)· 
146 (S,· 
120 (5)
UI (S)· 
Ul (5) 

1311 (4)-

127 (S)· 
17M (S)· 
13M (S)· 
124 (5)· 
127 (5)· 
IS) (S)
") (5) 
125 (5)· 
ISS lS) 
15S (6)· 
136 (S) 
141 (';) 
III (S) 
III C") 
t" 1 (6) 
125 (S) 
162(5) 
119(S) 
13M(S) 
12II(S) 

109(') 
142(S) 
1l2(S) 

-
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ENVIRONMENTAL SURVEIL~NCE 1880 

Tllhlr (;·4. Loull"ns "r Air Sam plinK Slallnn~· 

I .. Ulud. l .. onKlludr 
or North·Soulh or ..... s.·Wrsl 

Slllliun Coordlnalr Coordln •• r 

R'RuJnIlI f1R-44 kmJ 
I. E'l'anul:. 36 D(JU' Hl6°(}(J' ., 

Pujuaque 35°52' IU:;oU2' 
3. Sanl:. Fe 35°4()' 106°S(,' 

P~rimd~r (0-4 kmJ 
4. Banancil SL'huol 3SoS4'09- HlboI6'SS· 
S. Arkansa.'i A .... l·i1Ul" 3S °S4'()(, 1,,,,°19'1"-
6. E;IlIl Gale 3SoS2'3r 106°IS'II}-
7. 4Rlh Slfell 3soS2'SK- Ht6°19'41· 
~. Los Alanlus Airport 3SoS20SS- 106°16'33-

10. Shell Sialion 3SoS2'SI- 106°18'21-
II. Rny:d Crest Traikr Park 3SoS2'21- 106°U1'OI-
12. Whit&: Ruck 3S 0 41}'2r 106°12'46-
13. Pajarilo Acrn 3S047'3S- 106°12'31~ 

14. eanddier lS046'Sr 106°IS'S7-
33 McDonald's 3SoS2'4r 106°17'S7-
34. While Rock Fire Station 3S04q'44- 106°12'20-
3S. While Ruck Church 

ollhl" NlI1.arene 3S04y'20- HJ6°I3'18-

On .~iI~ 
IS. TA-21 3SoS2'30- HJ6°16'()4-
If;. TA-6 3soSI' H)6°20' 
17. TA-S3 (UMPF) 3SoS2'lr 106° 16'nO-
IH. Well PM-' 3SoS 1'3(, U",0I3'31-
19. TA-S2 3SoSI'30- J()6°16'3S-
20. TA-16 3SoS0'S7- 106°21'28-
21. Boosler P-2 3~oSO'43- 106°15'51-
22. TA-S4 3'::°"'1'53- 1116°14'08-
21. TA-4Q 3s049'35- 106°19'08-
24. TA-33 35°47'02- 106"15'26-
23. TA-2 35 G52' 106-16' 
26. T A-16-4S0 35-50'46- 106~I'I9" 

'See Fig. II r"r sllIlion Inc3Iion~. 

(i·~ 



Klldl .. acelvr 
Con~llIUt'n' 

Grnss bela 
lJl 

Uranium (n"lurnl) 
:!lMPu 

2J9.NIIPu 

!"IAm 

lOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILLANCE 1Il10 

T.hle (;·5. J\"rn~e R.('lqcruund (·on(,fnlr.Uun! or 
Klldlnlll:.b·,.y in thf AtmlJ~phlrf 

.;P/V • .abonIUl')'b 

linUs 1 981-19H9 1990 

IO-IS ~CilmL 10.0 ~ U 18.0 ~ 4.2 
10-12 J'CilntL O.~ :& 1.3 
pglml 33.0 t 1iJ.0 114.0 :& 117.0 
10- 111 ~Cilml 1.2 t n.1 0.7 :& n.7.J 

10- 111 ~Ciln1L fI.7 t CI.t 0,9 :& O.7~ 

10-18 J!CiJinL 2.9 * 1.Ur 

uot: (;uJdr fur 
llnconlrollfd Arta' 

9 (J(JO 

2oonnO 
lOO(Q) 
)Oono 
30MJ 
)0000 

~EPA (I qH7-1 QHq). RC'pcJfl50 49 Ihrough SM. Dal3 art' (rum Ihe Santa Fe. New Mexico. 
~1mpling h)(."alion and were laken (rom January 1987 Ihmugh May 1989. Dala (or 1990 nol 
available allimc or puhJkalion. 

"Dala arc :mnual avcr;tgCl> rrllm Ihe rcginnall>lalion.~ (E.~Jlan,,'a, Pojoaque, Sanla Fe) and were 
laken during l"alcnd;u year !'NCJ. 

"St."C' A~ndi" A. TheM' vitlut'~ art" prl."!\t"nh"d rur (''''"rari,,",", 

dMinjmum dele("abk Iimi' i~ 4 • J()-III JJCilmL 

cMinimum dckclahk limil i, ) )II' Ut-I. J'Cilnll. 

'Minimum de'«III"I~ limll is 2. 1O-II ,..CllmL 

(; ." 
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Tahlt C;-6. Sun.ma,., of Stltdtd Itadlunuclldes Half-Uft Information 

NUclide 

Tritium 
Beryllium-1 
Phosphorus-32 
Pola'l5ium-40 
Argon-"l 
Cnttall·60 
Slronlium·8S 
Strontium·S9 
Stronlium·90 
lodine-131 
Cuium-ll4 
CC'~ium·137 
Uranium-2l4 
Uranium-US 
Urnnium-%38 
Plulonium-238 
Plwonium-219 
Plulunium-240 
Amcridum-241 

Symbol 

JH 
'Be 
J2p 
.&OK 
4rAt 
6Oco 
""S, 
895r 

QOSr 
1)11 
Il-lCI 

IJ'C~ 
2.J.1U 

llSU 
lJRU 

2~Pu 

Zl'ru 
2-1Opg 
24 lAm 

'b.'·lJre 
('lin' 

12 
O.IS 
0.04 

126000000 
O.tm08 
S.2 
0.18 
0.14 

21.1 
0.02 
2.0S 

30 
2410XJ 

710 UUO 000 
4510000000 

86 
24390 

6580 
458 
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Tabl, (;·1 •• :SUmatlfd Cun(fnlnllunJ .. 'Toile .:ltmtnIJ 
A~rfJ~fJlbrd by IJYRamic .: ... rimr"b 

1990 
Tol.1 (IYR' 

.:Iemenl I kg) 

Ur:tnium 87 
Ikryllium 0 

u'ad 2 

tlt'in'y 1IIt'1:t1~ 2).1 

IDi~lancc dnwnwind. 
hOOE (19MI). 

• 'nC'UfJn 
A,ro,ollud 

(~) 

10 

1 
U)()II 

UM ... 

AnnuafAun • 
("onnnirallun (~Awm") 

14 km,· IN km,· 

11.4" 10-6 3.4 Ie 111.6 

0 U 

2.1 " 10-6 N.S" ID--to 

2.S" 10-· 9.11 " 10-" 

'Saambrd lor JO·day avrflllJt'. New Ml."xkn Air Ouality Conamr Regulatinn 201. 
liNn "'.'1:1 arc available; nlima'c wu dllne a~,ul1lin8 wOJsl-CaM" rc'fccnra.C' was 
acrmtllized. 
'Slanchfd lor J·mnnlh avrfa8c (40 CFR 50.12). 

AppU,,,bl. 
Standard 
Itll'm·-, 

fit 
(Wle 

I.Sc 

10r 



lOS AlAt.lO!> NAT:'JNAL lABonATORY 

ONlRO,.. ... ENTAl Sv~\lEILL.A'.CE 1800 

'l'ahl. G·N .. \irh"rn~ Trllildrd Wlllrr ("unnn'ran"n, fur 1990 

'·fllu.:~nlnIJunt (pt 'IIm' (IU II II{"lfml.H 

T"lal Air ~1I ••• f ~n"nr ~'nn .,. 
\'nlum .. Mnnlhly S.mpl~" "f'r("~nl.JC" nf 

Slalh.n IAK'alilJa- 1m', Sam2~~ cMUI.h M .. lmum( Mlnimum( Mr.n' C ;uldri 

N'R;flnIlJ S,Q/;"n.' (111-./01 Itm), I 'lIconIfHII,d A"a, 
I. E'p;t nul;. 12tt.74 II ( If) ~ ..a (n.1I ) -1.2 (" ~) ... S (fl. II ) <11.1 
2. Puju:t'luc 1-12.33 12 II 7.n II.n) -U.3 enA) n.7 (2.U) <fJ .• 
3. Sanl:t Fe' l-In.57 II' II (JJe tn.3} -fl." {fl."} n.3 ~O.Sl <lJ.1 

Grnup Summary .1-1 .12 7.fJ ( 1.0) -1.2 (O.H) II.~ 0·3) dll 

I'trimd" Statum.' (fI-J Am), {'nCflnlmlltd Ii",,,, 
-I. Barran~a S •. :hc"ll I 1ft.-I2 12 S IH.I ( 1.-1) fJ.6 (fJ.") 3.7 (.1.H) cO.1 
5. Ark;tn~~ ,\n'nu~ 1 1M.S I 12 II 3.3 (fJ.H) 0.0 (n.") 1.0 (fJ.9) <f). 1 

". Ea!\\ Gare 1..a.sAI, 12 J 7.K (1.1 , n.7 (n.2) 3." (2.3) cn.1 
7. -IHlh Slrt'l"1 1-1-1. "'.l 12 " 5.41 (2.~) fJ.2 (U.I) I." ( .. ,,) <0.1 
K. Lo~ Alaml.\ Airpun 1"1.2H 12 

., 
.".3 ( I.H) 1.1 (0.2) ".7 (".11) cO.1 .. 

• 1fJ. Shdl SI ... io" 117.1'45 12 5 cu ( I.J) n.6 (fJ.-I ) 2.K (2.3) <U.I 
II. Rnyal err" 

Tr.likt P.uk 133.57 12 -I q.'I f 1.1, fJ.6 (H. I ) 3.3 (2.5) cf).1 
12. While Rlk'k 125.73 II r H 12.3 (2.3) IlfJ (0.2) 2.7 (3.,,) cD.I 
13. Pajatilo Al·tt', CICI.17 11- 7 :!-I. I fl.:!) U.S (0.3) 3.6 (6.9) cO. 1 
l.s. O;tOL,lc-licI lU3.IIH 12 " K.q ( 1.1') OA (0.-1) 3.1 (2.-1) cO.1 
33. ~kD .. n"I"·!'tI 2'1.IIJ 3'.It fJ -1.'1 (0.7) 2.9 (1"-1) 3.9 (0.5) cO.1 
3-1. WhilC' Rock 

firt' Slo1linn 23 ... ) 21 H.2 ( 1.3) 0.9 (0.-1) 4." (0.9) cO. I 
35. Whi,e' . Rock 

Niln~"e 22.50 2' " 1-1.2 ~ J.lll 10.4 ll·~l 12.3 (1.7l cO. I 

Group Summa., 125 "" 2-1.1 (3.2) 0.0 (0.2) .... (l.2) dU 



LOS ALAMV:.i HA naHAL l.JfoBORA TCJR'f 

EHVIAON"'E~TAL SURVEILLANCE 1110 

Tahir ';.M It "HI I) 

('lJnUt,lnlhtft' If' 'IIm·- (10. 11 t" '11m I." 

'l'nl.1 Air No, or No. or 
VfJ1um, Munlhl, Sampfto, 

Slal'on l.ocal, .. n- lm'-» Samf·r. cMfJI.b 

O,,·.'lil, SltJlj"" .• , ('"nl",lI~d An'AI 
15. TA·~I 12.:'-10 II r " 1ft. T,\·ft J 7).112 12 III 
17. TA·H(l,·\MPF) IfIS.7(1 lid 3 

1M. WdIPM·l I ~ I. 7~ 12 6 
1'1. TA·51 1141.U7 II' " :!U. TA·lft 12/';.24 II' 'I 

21. 8ou~tr P·l 141.HI I:! H 
22. T,\·54 1201.'17 11' I 
:!3. TA· .. 9 132.15 12 II 
2 ... TA·33 135.46 11' 

., .. 
15. T .. \·:! (Olllrga) 136 . .2" 12 u 
2h. T 1\-1 tt·oISfI 12t.1.'IM 12 10 

Gr'lur Summllry UN 66 

"Scr Fi~. H (UI m.lr "' It ",'a 1 \1;lIinns. 

"~inimum drlrl1"llk limil = :! • IH-I! J&CilmL 
'Uocerlainliu are in rarcnlh('\C\ (ve Apprndix 8). 

M,,'mum' 

26.7 ( l.h) 
~.7 (I. J) 

D.I ( 1.5) 

".5 (0.1,1) 
IJ.J ( I.,,) 
~.J (11.5) 
td (1.3) 

oIM.2 (".~) 
l.t.I (0.'1, 

25.5 (2.3) 
2n." (2.2) 

M.U ~1·Jl 

411.2 (oI.S) 

"Cnnlrnllcd arC'a OOE Ikli"cd Air Cun,,'cnlDlion II 2 • 10"' I'CilmL; 
un,"nnllollcd .. rC' ... DerivC'&! C,,"'"C'nlr .. liun Guiak. I • moO' .. CilmL 
cPump failure durinlt one r.anlple I'Crjud. 

'ElccIIK-ir)' o.r during onc ~mpk rel, .. d. 

'New ,ralium ~r"lC'd Unt)' p.1f1 o. llI9ft, 

hVanWilism or !olalion durin, twn umpl~ pcrA .... ~. 
·SllIlion 9 ~ lID lunlcr in npcralio ... 

~i·I" 

Mun ••• 
l'rn,nll,,1' fir 

MinimuM' Mun' ';uldrd 

3.K (HA) 12.7 (M.I) dl.1 
-0.2 (0.7) 1.4 (1.9) d'.J 
II.K (fI.3) J.'I (3.3) cU.J 
fl. 3 (U.3) 2.2 ( 1.01) dl.1 

II." (U.J) J.: (3.7) <U.I 
-n.5 (n.7) I." (f l .9) <1'.1 
-U.S (f1.S) 2.1 (2.3) <U .• 
lI.n (fW) 1"'.4 ( 14.9) <fl. 1 

-11.5 (U.s ) 1.1 (1.2) <0.1 
(J,h (1.2) 1.9 (7.2; <0.1 
2.S (IJ.~) 11.4 ( ..... ) cO. I 

-1." !2.111 1.2 !2.41 cO. I 

-2.0(20) 5.3 (7.5) cO., 



LOS ALAUOS PIA ;·ONAL LABORATORY 
ENVIRONMENTAl SURVEilLANCE ,,'eo 

Tahlt (;·9. Airborne l.'u-ru ('uncrnlnltDn!lo for 1990 

('m'nntn~inn' c.e ·lIrn·· '''' '·ll( ·"rnl." 
ToblAlr No. of NIl ... r Mf.n .". 
VDlum, Quar1,rly SI"'plll '-,rnnlaR' CI' 

Sial ion IAWallnnl (m·'. Samfl", cMUI.· M •• imum' Minimum' Mf.n' (fwd'" 
R'Kitmlll."'IIIi"n., (211-14 """, Vnmnl"",,,IA,,II.' 

I. [."ran"l" 71 261 4 4 1.1 (fI.li) o.n (n.S) U.S (fI.fI) dU 
1. Pojoaque 1S '17'1 4 .a .. " (11.7) CUt (cUt) n." (0.7, cO. I 
J. SanM Fe 7n .a,,) 4 .a .,., 

{I·:!l cue {u.1l I'" t"·"l cO. I ~ ... 
GruUI' Summary 12 12 .,., ( !.2) n.n (It.S) H.'I (CI.7) cU.1 ..... 

P,ri"""t' ."'o'imu 10-4 A"", lJ"clJ"".,II,d ..1."0.' 
... Banan,:a Sc:hunl , .. IMI .. 3 2.1 (11.1) U.S (II.S) 1.3 (1.0) cO. I 
5. A,kitn,,,, '\ ...... nu4· 7'1 MilK .. .. 1.1 (u.1, 0.2 (1J.3) 0.4 (0.4) cO.1 
ft. E,u. G:t.f." H-' H .. M .. .. 1.1 (n.") 0.0 «(J.S) 0,,, (fl.") cOol 
7. "Slh Site ... , '0 lH7 .. .2 III (1.14) n.n In . .a) ".1 (1.1) cO. I 
H. L" AI;mut!!. ,\i.,.,.lrf H4 1'1.s .a .. I." (ft.") U.S (0.") I..s (II. 7) cO. I 

• W. Shell Slali,'n 7" 527 .. .a 1.2 (n.H) n.3 (11.01 ) fI.N (0.4) cO.l 
II. Ruyal ere,' 

T,;tikr P;I'" 1l Hh'1 .. .. fU (n . .s) U.2 (0.01, 0.3 (0.1) cO. I 
12. While- Rnl'k 75 ~J" .. .. 1.3 (n.") 0.'1 ,IJ..s ) 1.1 (0.2) cO.1 
: 3. Paj;"tln A~rl":\ 77 KZ" .. .. 1." (CI.7) 0.4 (0."') 0.7 (0.1) cO. I 
101. U.lRcJdkr 1«)737 .. .. n.S (n.") n.n (U.S) 0.3 (0.2, cO.l 
JJ. Md)unald'~" .... ()~.a 2 ., 

I. " (0.7) O.J (n.3) 1.1 (U.S) cO. I 
~ 

301. Whi.e:' RUl'k 
Fire Sra.innf ." itS:! II .W (cW) 23.0 (2"', 23.fJ (2.4) ( ... 

3.s. Whir" Ruck 
N",,,,tnc" 2l 012 0.1 fn·.s1 ".1 {0·.s1 0.7 {0.51 cO., 

G,oup Summary .... .u. Il.n ( I.H) U.O (O . .s) J2 ( 1.2) cO. 1 
1J1I-.~iI, .fllllU,lU.l·",.,,.DI',d ",,.,, 

IS. T,\·11 Hl 2.s" .. .. 4." ( :!.ft) 0.2 (0.2) .... (1.7) cO.l 
16. TA·" M IHtIt .. .. I.M (1.1) fI.J ( ..... ) 1.3 (0.7) cO. I 
17. TA·~3(LAMPF) 7) .... 1 .. ) 2.5 r 1.2) lUI (fI.6) I.S (0.7) <Ill 
IH. Wetl PM·' 7.J 7H'1 ... J N.2 (1.7) U.2 (fI.l) 2.'" (J.Y) cO. I 
1'1. T,\·52 "7 M2 .. .. 1.1 (O.S) O.S (U.5) O.H (O.l) cO.J 
2fJ. TA-1" ,,, .H5 .. 1 2.H 0.2.' 0." (0.4) i.4 (1.2) c". I 
21. BUIU .. lc:r p.:2 7" 32'- .. .. 1." (0.", 0.4 (0."'> n.R (0.6) cO.J 
~2. TA·S" 71' 2'11' .. (J fl.) (1.5) 2.1 (0.7) l.9 (l.li) cO., 
:!l. TA·.I'1 

"" N:' 
.. '" 0.7 (O.S) 0.0 (0.4, O.l (O.l) cO. I 

24. TA·33 "2 Nl" .. 1 19.5 (2.0) 0.0 (fU) 1.1 (9.3) cO., 
25. TA·2 (Omc}t;t) Hl 71N .. '" 0.9 .(0.1) 0.2 (O.l) 0.5 (O.l) cO.l 
26. TA,IIi ... '" HI, ",,3 .. '" 1.7 to.1! 0.2 {O.4! 0.7 fO.!) d). I 

Group Summ;ny "M "'ft 'II.S (2.1'> 0.0 (0.5) ••• (3.l) cO. I 

"ScC' Fate. Hr •• , m"p Ilr Inc.'al ,."finn". 
"MinimlUn cJ~IC'I.·rilllk limir • J /If W-IIIIICilml .. 
'Urk'etl;winril'!\ 2I,r in p"ren'hc:w:l' fKC' Append;" B)-
"Conffnllrd arC'a DOE DefineS Ai, CClnccnl'iI.iun • 2 /If ,,)-1: pCilmL; 
UlK'onrr .. lJed ill~;w Dt-ri\'C'd Cn ..... enllilliun CiuieJe .2 /If 10'" .. CilmL 
c Sew ... '.I.inM. 
·St;,r,.,n ., h ntt lun~cJ in ''f'C,,,hnn. 

Ci· t I 



lOS AlAMOS NATIONAL L..I80AATOAY 
ENVIRONMENTAl SURVEILLANCE IIICIO 

· ... htr (;·10. Alrh .. rnel.'IIJu ('flnnnlnllun!l (or 1990 

("JnnnlnUnn. (.CIJ:n·' lIo- '·l,(·lJml.) 

To .. 1 Air No. or No."r M~8n IJ 8 
Votuml' QU8rtl'rl, SIImpll'J 1'..,tI'n'8Rf or 

St. 110ft 1.AK'.tlnna Im-') S.me'I'J eMUI." M .. lmum' MlnlIRum' M ... n' C:ulded 

R'Kiolld'!.taI;m,.f (1N-U k",). Vlle,,"'mll,,/ ""a, 
I. £o;rannlll 71 2M 4 4 n.~ (n.4) 0.0 (O.S) O.J (0.4) cO.1 
2. Pllj,'aque 7S '17'1 4 l .?l (n.M) n.o «(J.(J) n.K (O.~) cO.l 
3. Sanla F(' 704ft) 4 4 1.'1 llJ.71 0.2 {O.S! n.'1 (n.Hl cO. I 

G'11Up Summary 12 II 2.1 (U.H) 0.0 (U.s) 0.1 (0.1) d).' 

/"ri"",,, .'tlll/roM (IJ-I "m}. Ulleolll",/"tI '-'"a., 
... Barranca St:h,,,,! 74 IHI 4 l 4.2 (1.1) ".3 (CU,) I." (1.7) cO.1 
~. A'hn(:t~ Av('nu(' 1'1 X'IX 4 " U) (U.") 0.2 (0.3) U." (O.J~ cO .• 
6. E.ul Gale X4 MK 4 4 fJ.9 (0.6) 0.2 (0.2) 0.6 (0.3) cO.1 
7. 4KIJISlrc('1 KJ IM7 4 4 11.3 (0.4) n.n (0.") 0.1 (0.2) <0.1 
H. Ln~ AI:I~ Aiflll,r. H-I 2'15 " 4 n.K (C). 7) ".2 (0.3) n.S (0.3) cO. I 

-10. Shell Slal;cwn 7ft S27 4 4 1.14 (n.'I) o.n (n.S) 0.9 (0.") <0.1 
II. j{oyal ernl 

Tr.tiJcr Pj.,k 73 Mltll 4 4 1.4 (0.9) 0.0 (0.") n.7 (0.6) <0.1 
J~. Whi~c R~k 75 S3" ., 4 1.1 (0.4) 0.2 (0.3) 0.(, (0.4) <0.1 
Il. PlIIj;uilu Acru 77 K24 .. 4 0.9 (0.6) 0.2 (O.J) 0.4 (0.3) <0.1 
14. 8.lndelicf HO 737 4 4 fJ.S (0.4) 0.0 (0.5) 0.3 (0.2) cO •• 
33. Md)l)n<1ld'~r 4 .. OS .. ., ., 

0." (0.4) O.l (o.l' 0.5 (OA) <0.1 .. . 
34. While Rock 

Fire SI .. lion' I" H52 (J.O (0.0) 0.0 (0.0) 0.0 (0.0) <0.1 
3S. While ROI.·k 

Nitl.arene' 23 012 U.2 {O.2l U.2 !CJ.22 0.2 (0.22 <0.' 

(irnup Summary 4.a ofJ ".2 (J.I) 0.1) (fW) 0.5 (0.5) <0.1 

O,,·'iil, .~'lJIinnJ. C",Uroll,d ""CIS 
IS. T,\·21 K3 2;;(, .. 3 1.1 ( 1.0) 0.0 (O.S) O.M (0.9) <0.1 
16. TA-6 t,.a '1M .. 4 UI ( 1.(J) 0.0 (n.") 0.8 (0.7) <0.1 
17. TA-'3(LAMPf) 1J .... , 4 4 1.4 (0.7) 0.2 (fJ.S) O.H (0.") <0.1 
1M. Well PM·I 13 714'1 .. 4 3.1 ( I.,,) 0.2 (/"4, 1.0 0.4) eO.1 
1'1. TA-52 "7 M2 J • 1.'1 ( I.") 0.2 (0.4) 1.0 (O.H) <0.1 .. 
~O. TA-16 76 !i3S 4 4 0.7 (U.S) 0.2 (0.4) 0 ... (U.!) ~:O.I 

21.8ncJ:\lerP·2 7M 324 4 .. 0.'1 (1.0) 0.0 (0.5) O.J (0.4) <0.1 
22. TA·S .. 7M 2WC 4 , 1.2 (0.6) 0.6 (O.S) 0.9 (D.:!) <0.1 
23. TA-4" H6 X23 4 .. O.H (0.") 0.2 (0.5) 0.5 (0.1) <0.1 
24. TA-J3 H2 M3" 4 4 0.4 (0.4) 0.0 (0.5) 0.2 (0.2) cO. 1 
25. T A·2 (Omctt") H3 7f'H 4 4 1.1 (O.H) 0.2 (0.7) 0,8 .'.~ 4) .' . cO.' 
2ft. T/\·1ft.4S0 RO ~3 4 .. 1.1 to.7! 0.2 1°·!! 0.6 1(1·41 cO.I 

(irnup Summuy 4M "7 3.1 ~I.') 0.0 (0.5) 0.7 (0.6) dU 

·xe Fig. M rut map nl lncal ~lali .. n,. 
ItMinimum ddc4:l .. hk limil." .. SO-I ... Cilml_ 
cUnccrt .. inliu alc ir l,,,,,cnlhc~u (!ICC Appcndill B,. 
"Cunrrullcd arc~ t l[ Dcriwecl Air Cnnn-niralion • : .. ::: J: ,.CilmL: 
urt('onflnUed arc" Dc::iVC'd COlJ('cnllalinn Guide. 3 ,. 10.14 "CiJmL 
rScw,I .. ,;nn:\. 
-~. Ilinn 9;, nu lunltcI in nJ'ClolIlinn. 

(j·12 



LOS ALAMOS NATIO~ LABORATORY 
E:NVIAON-..eNTAl SURVEILlANCE 1810 

Tahir ';·11. Alrbornr J41,\m Concrnlr.llonl ror 1990 

Coft(rncnlfonJ (.(~Vnr' [10- 11 .-( 'Vm I.]) 

Total Air No. or No. or 
Vufumr Quar1rr'y Samplrl 

Sialion I A~allo'" fm-', S8mplr. eM.,.)' 

R'R;tlfUlI.~lIIIion (.I" kmJ, UllcoII',oll,d A"4J 
l 5:,"1" Fe IS64H I 

Group Summary 

r,rim"" !.kUiDtu (0-1 ""'1, VllcOII,mll,d ""a., 
h. E.nl Gale ·U91~ 

., 
H. I.A~ Alamm AirplJ1 62""3 3 

l:!. While Ro.:k 755),& .. 
Grnup Summary q 

O,,·SiI, SlIIIimu, ("0111",11,4 ""41 

Ih. T"·6 ""%It .. 
'7. T A·S3 (lAMPF) 73 .... 1 4 
20. TA·16 585)2 ) 

11. 8oo~lcr P·2 7M 32 .. .. 
~2. TA·S .. 78298 .. 
23. TA· .. 9 ... 927 ., ... 

Group Summary 21 

·Scc Fig. 8 ror map of JI:uinn IU(,<llioM. 
bMinimum dclrdahlr limil::z 2. W-'" .,Ci'mL 
'UIK'~rbinl~1 atc in p'rcntbnn (KC Appendix B). 

n 

n 

1 
2 
3 

7 

) 

3 
2 .. 
1 
2 

IS 

~I .. ~ 

2.9 (1.0) 

2.9 (1.0) 

I." (n. 7) 
2.5 (O.K) 
".n (1.5, 

".n (1.~) 

3.1 (1.0) 
S.) (1.4) 
6.K (1.4) 

2.7 n.") 
".1' (1.0) 
I.A (0 . .5) 

6.8(1.4) 

4Conlmllcdarcl DOE ~rivnt Air CotK'CftlralN1n • 2 • 10-1Z ,.CilmL; 
unc:n,lImlird arc. Derived COlI«ftiralioll Guide a 2 • 10-'4 "CilmL 

G.l) 

M .. n.Ja 
I'ernnta"r or 

Min" Mranc (;uldri 

2.9 (1.0) 2.9 (1 J) eO. 1 

2.9 (1.0) 2.9(1.0) eO.1 

I.. en.5, 1.2 (0.3) eO.l 
1.2 (O.M) 1. 7 (O.7J eO.1 
1.4 (0.7) 2.1 (I.) <0.1 

1.1 (O.~) 1.7 (0.9) eO.1 

0.4 (n.7) 1.6(1.2) eO. 1 
0.9 (U.h) 2.2 (2.1) eO. 1 
0.0(0.5) 2.R (l.S) cO .• 

1.0 (O.it) '.8(0.7) eO.1 
2.0(1.1) 1.2(1.4) cO. I 
1.1 (0.6) 1.1 (0.1) eO. I 

0.0(0.5) 2.3 (1.7) cO. 1 



LOS AlAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE IIiIeO 

Tablr (;·U. Alrbnmr "nnklm '"onl'tnlr.Uonl rur 1990 

('''nnniniionl (Palm". 
Tliial Air No. f.lr No. f.lr M.anlla 
\' nhllM Q .. ar1. rt1 Sampl.1 I'nnn"K·of 

Sialion t"ullnn- 1m,', Sampln cMlJl.h I\b_lmum' Mlnlmumc Mnnc (;uld~ 

NIgian"'.4it41wIIJ (111--U km), Unconl",lI,d ",,. ... 
I. f.~r:n'Wla 71 26ft. 70 .. I Hl2. fI (III,), OJ, (11.0, ~rJ.9 (42.0) <0.1 
2. Pojoaque 75 ~7f1.10 .. I 27'1,7 (27.1, 0.0 «().O, IJtU (120.1) cO.1 
3. S:tnt .. Fe! 7n"M.JO .. I) J'I2.ft P'I,)! 42,9 (4.)2 IS).I {16l.l} cO.1 

Grnup Summary 12 2 3112.6 (3'1.3) 0.0 (0.0) 114.0 (117.4) cO.1 

,.,rim,'" SlIIIimu IB--I Icm), Vncon,,,,II,d ""a.' 
... o.unnca 5c'huul 7 .. Itu).SO .. () 110." (II") 31.4 (3.1) 54.6 (25.2) cU.1 
~. A"an~u Avenue 7'1H'IK.OO .. II .. 5.1 (".S) '''.1 (I.4) 2b." (13.4) cO., 
h. Ea~1 Gale: H4 H4H . .w .. It "(J.~ (4.1) 2'1.1 (1.4) 35.6 (5.6) cO., 
7. 4lkh SUc:d HJ '''''.711 .. II sO.O (5.0) 16.2 (1.6) 30.3 (15.2) cO. I 
H. ln~ Abmo~ Airport H.& 295.J(J .. n 63.2 (6.3) 32.7 ("h) 4).b (13.S) cO.1 e.... She:" Slation 7652".70 4 II M.6 (H.7) 50.7 (5 .• ) 70.H (15.11) cO., 

II. Roy,,1 Crc~' 
Traile:r Park 73 HM.'" 4 II "M.l1 (".H) 23.0 f1.3) 39.7 (II.S) cO., 

12. While: Ruck 75 53).~' 4 0 II ..... (9 ... ) ."U.I (J.U) 49.3 (30.2) cO .• 
13. Paj .. riro A ... re:s 77 ~2).7n .. II 52.0 (5.2) 20.7 (2.1) 30." (14.7) cO.1 
14. Banddirr HO 737.1«' 4 " "'''1 (4.0) 14.9 C1.5) 72.9 (11.6) cO.1 
33. Mc:I);,.lilkJ· .. ...."S ... oo 2C 0 37.3 (3.7) 2".1 (2.4) 30.7 (J.O) <0.1 
34. '.While: Rock 

fire Stalinn 19852.40 It I) 36.7 (3.7) 36.7 (3.7) 36.7 (J.7) cO.1 
)S. Whi~c Rock 

Nv..arclX 23012.20 It " 19.9 (2.0! 19.9 ,2.01 19.9 (2.0! cO. I 

Group Summlry 4-1 0 9".4 (9 ... ) 14.1 (1.4) 37.8 (16A) cO. 1 

G.loS 



LOS AlAMOS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILU\HCE '810 

T.hl~ (:·11 (("onl) 

(·onnnl,.IIPftI ,pwmJ, 

Toa-'Alr No,.,r So,of 
Volume Qu.rtut, Sam pl •• 

sa.llolIl~.lIon· fm-" Sam!' •• <MUI.t. M."lmum' 

(In·.~iI, SkI/;OAl. ("onl",l/,d ""41 
IS. TA·:!' H3256.W 4 " 70.'1 (7.0 
,ft. TA·6 hoI'IM.)(I 4 (i M.O (3.fI) 
17. TA-53 (L,\MPf) 7J +U'.51 4 .. I M'.I (I ".,) 
114. Well PM-I 7J 7fUUIO 4 U 56.4 (5.6) 
19. TA-S2 67M2.4" 4 " 49.S (4.9) 

20. TA-16 76535.41 4 f) 56.9 (5.7) 

21. 8oo~I~r P-2 714 324.UJ 4 () 62.3 (6.2) 
22. TA-S4 7H297.M 4 0 7S.6 (7.6) 
23. TA·49 K6 H23.30 4 " 44.5 (4.~) 

24. TA-33 H2 H33.51 4 n 79.2 (3.4) 
25. T A-2 (OIMP) H37UN.SI 4 (J 40.2 (4.0) 
26. TA-I6-4.s0 *'1462.61' 4 fJ 3'.14 (3.6! 

GrnuJ' Summary oil' 0 160.1 (16.0) 

·Sce Fig. H ror mar or I(~al ~tatiun~. 

tlMinimuln dcleclahle limil = I pg/m'. 
'Unc~nainlin ~re in rarenlhe, C~ (\C~ Appendix B) . 

.lConlrolkd arn OOE Derived' Air Cuncc:ntr .. li.,n :a 2 Ie I~ prJmJ; 

urh:onlrollc:d aru Dc:rivc:d Conc~ntflllion Gui~ • I • 1O~ rgtm'. 
~Sc:w ~alion flIn only 2 qUltnc" in 199(1. 

'Sc:w ,1"li,,"', ran only I quarter in 199(,. 

·Slal;on 9 i~ no IonBc:r in npcr"lion. 

Minimum' 

31.2 (1.6) 
~.4 (2.5) 
33.7 (3.4) 
24.11 (2.5) 
20.4 (1.3) 
23.0 (2.3) 
23.7 (2.4) 
39.9 (4.n) 
14.3 (1.4) 
35.2 (3.S) 
15.6 (1.6) 

1S.3 ~1.Sl 

14.3 (1.4) 

,Vol,: On~ curie of nalllra' uranium ~ C'quival.:nlln 1'.JO II, of .ulura' uranium. 
tt~nce. uDnium m:l~\c:'\ can be: ('Ill'lvenc:d 10 Ihe DOE ·uranium ~I curie· by 
~ing Ihe fKlor 3.3 " 10-" "Cilrs. 

G·JS 

M •• nu. 
p.runaa.of 

M •• n< (;uld..-

4H.'I (17.4) <fI.1 
46.4 (IIUI) <0.1 
70.14 (59.14) <0.1 
3R.5 (14.3) <0.1 
32.3 (12.4) <0.1 
44.9 (15.2) <0.1 
44.8 (17.7) <0.1 
52.0 (16.5) <0.1 
27.2 (12.6) <to. , 
56.0 (21.1) <0.1 
23.6 (11.4) <0.1 
21.9 ~9.41 cOol 

42.3 (24.3) <0.1 



lOS AI..AMOS NATIOHAl. LABORATORY 
ENVlAOHMENTAl. SUFr.l1:IU.ANCf 1110 

T.b., (;·U. AJrhonw an,lJIum (~nnCtn.,..JODJ far 1990' 

"0181 Air 
"iolNnw 

.mJ, 
No. of 

Qu.rlI'rl, 
S.m,l" 

Rf',ioftd/.'ifllliulU (1'-44 i",), Vtlca",""'''' "'1'4f 
2. Pnj('aque Sf) 54) 3 

,.ri",d,; SfGlwru III...., im), IJ"cmelmlltd ""41 
4. Barranc;a School SJ 112 J 
7. Lm Allilinm. 41lth 51rft'1 62572 3 

10. Statl! Sealion S991') 

M .. lmuml 

O.os (lUll ) IUl2 «).IJI) 

fW) (fWI) n.fPl (fWI) 
.,.119 (O.OJ) 0.01 (0.0) 
OJ)4 (0.01) rUJ) (0.01) 

n.OI 

O.f).l «(UlI) 

fUl2 (0.01) 
UJ)4 (O.(lOJ) 
UJ)4 (0.01) 

(W2 «(l0l) (o.n) 0.01 (0.01) I). Pajar;lu MeA S7 802 3 
----~------~----------~--~----~~~------~--~ 

Gmup 5:.tmma" 12 IUN (IUJI) lun (0.1)1) n.n) (0.01) 

0".5i1, SfGI;oru, (:u",,,"'.d "". 
19. lA·52 6(J 476 3 tUn (0.'" fUJI (o.on (WI (0.D't3) 
20. TA·16 57M)4 J 0.02 (0.01) 0.01 (0.0) (WI (0.003) 
22. lA·54 5,.,.21 J 0.03 (0.01' 0.02 (0.01) 0.02 (0.01) 

0.01 (0.0) 0.01 {0.9> 0.01 (0.9> 2"'. T A·I6-45fJ 63 07S J 
--~~------~------~~~~----~--~~--~~~~-

Croup Summ;uy 12 

"Data .vailabl~ only Ihrough .lIini '1U"flC'I' oIl99Cl. 

~e Fig. 9 for map of Ita' slllior.s. 
'UlIC't'l1Ilmics Irr IA pllrftlflcscs (ue Appendix B). 

0.0) (0.01) 0.01 (0.01) 0.01 (O.lna) 



lOS ALAMOS NATIONAl LABORATORY 
ENVIRONMENTAL SURveILLANCE 1880 

Tahir '; •• 4. 1.o:.lIonl of Surfl'" W.t,.- .nd (:ruund".twr SlmpllnJt SIa"on. 

I ... llude" r ,onl'i'udc 
rtf' Nonll·Snulh or .:...t·Wn' Map 

SIIIli01l « ·oordlnl.' ("oordlnl" "ulanallon- T, ... --
R'Il;onlll SU'/IIU Will" 

Rill Chama "I Chamila ]C..-, IS- 11".,",)1- SW 
Rin Gnnde al Embudo 3"-12- 105-58- SW 
Rio Grande .1 Otowi 35-5Z- 106-08- ) SW 
Rit) Gra •••• C«hlli 35-37- 106-1'" SW 
Rio Gr..,uk at 8crr.alillo 35-17- 106-36- SW 
Jemt'~ River 35-41'" 106-""- SW 

p,nm.'" S'IJIions 
Lm Alamm Re~l'Valr tU05 W090 7 SW 
Quajc Canyon NlClJ EIOO II SW 
Frijole~ Canyon S2MO ElllO II SW 
t... Mnila Srring N{SMIJ ESjO 10 GWD 
Sacred Spring NI10 E,540 It GWD 
Indian Srring HI,"", E5lO 12 GWD 

Wh;'" R«1t C.IJ,IJII SllIIion.. 
GNupl 

Sandia Spring SOJO £470 Il SWR 
$friog) SUO E450 14 SWR 
Spring3A SIlO E445 IS SWR 
Spring3AA SI40 E440 16 SWR 
Spring" SI10 EIIO 17 SWR 
Spriag4A SUO El9S '" SWR 
Srring 5 S220 EJCJO III SWR 
SpringSAA S246 EJ60 20 5WR 
Ancho Spring SlMO ElO.5 2. SWR 

(_roup II 
Spring SA 52)0 EJ9fJ 22 SWR 
Spring 58 5215 EJSS 96 SWR 
$prin,. 5)flJ EJlO 23 SWR 
Sprins6A 5)10 . EJID 24 SWR 
Sprins 7 5330 E295 25 SWR 
SpringH S335 E28J 26 S\\'R 
SpringHA 5315 E2IfO 27 SWR 
Springfl8 5310 E2115 97 SWR 
Spring" 5270 E1.70 :za SWR 
Spring'lA S325 E2ft' 29 SWR 
0rJC' Spring S)20 E250 :JO SWR 
Spring 10 S370 E2JO 31 5WIt 

(.roup III 
Spring I Sf .... ' E53J 32 SWR 
Spring 2 NUl5 E!05 3l SWR 
Spring 2A SJfJ5 E475 'IS SWR 

(i-17 



LOS ALAMOS '4ATIO'4AL LA80RATOR'( 

( 
E'NtAQrlYUHAl SUR'JEILLANCE IQQO 

'III"'''' (;·101 ,.. "nit 

'Alilud .. , .. .,nIUulk 
ur SIlr1h·S4IUlh IIr E."t. W"I M.p 

Stallnn ( "N"dln.l .. ( 'fN"dlnal. "."lgn.III ... - T L 7P! 

"'hil" Rock Cunyun SIDlinn.' (Gmo 
(;,,",p 1\' 

Sprin~ JB SUO F..a65 )J SWR 

SU' •• m. 
Pajarilu SIMI' E41U 35 SWR 
Anrhn SlfI5 Eloll. 3l! SWR 
FrijnlC't S~S E235 37 SWR 

S.nlt.ry f:mu.nl 
~1a'rl,lnJ.hJ 5070 F.oIMiJ 3H SWR 

On-S;I, SltUJllm 
Tnl Wdl I SIJ71J EJ.lS 3" GWD 
T " .. I Well :! S J:!fJ EISU ,", GWD 
Tc .. 1 Well 3 SUKe, E:!IS "I GWD 
Ta: .. ' Well OT.S,\ 5111' E'M' "2 GWD 

Te .. ' Wt II H SOlS EI7U "3 GWD 
T""I Well DT·" 5155 E 101" .... GWD 
Te .. 1 Wrll DT·1fI 512" fIlS "5 GWD 
CU1.l";t de J Bur y ~'JI(, EUO .u, SW 
PiI;;t"lu CaQ~"n SI"", r::!I~ 47 SW 
Willrr C;fn~'I'fI 'I' Bda SlM, ElM. .. N SW 
PCO·I 51,S" E112 102 GWS 
feo·:! SUM ( E!5S ,lt3 GWS 
~~:O·J SlII.JK E:!4I) If).l GWS 

£JjJ'Unl R,I"J,,, A""a" 
Add·Pu.h'o (·.n,un" 

Acid Wrir SI!5 l: ,7f1 49 SW 
Purhln I son ElJHI. Sf) SW 
Pur.,l" :! SI1U FrSS 51 SW 
puc~r" J ~,~:c; EllS S2 SW 
tbmllrun fknd Sr,jn~ ~11f' E25', S3 S 
Tnl Wdl 1,\ ~1I7" EllS , .. GWS 
1(\1 Wdl :,\ S11f1 EI"" 55 (jWS 
'huh Sprtn,: ~r1h5 El'I5 Sft S 

III'-lm AI.rn ... (·.n1"n~ 
DPS·I 'i'I'1I1 Elf'" 57 SW 
DPS·4 ~'.,.j) E21 •• 5H SW 
1.1\O,C ~Wj~' Erm, S'I GWS 
LAO. I SUJc4J F.12fJ MJ GWS 
1."O·~ SU,", &!21U ". GWS 
1.1\0·) ~Ol44' £22ft "2 C;WS 
1.,\0·01 ,'iff7f, E2'" "J GWS 
1-0\0·01,5 ~UM E:!7fJ f..a (jW~ 

(i·11( 



S.allon 

Effluent R,/~u,fe I.r~a. .. (Clint) 
Sandia ('anyon 

SCS·I 
SCS-2 
lies-) 

!\fortlnd.d (9'n),OD 

GS·I 
MCO-) 
MCO-4 
MCO·S 
MCO-" 
MCO·7 
MeO·7.S 

LOS AlAMOS NATIONAlLABORA10RY 
ENVIRONMENTAL SURVEILLANCE tlKlO 

I.alilud~ 

or Nor1h·SoUlh 
(""Jrdl"a'~ 

Nmt" 
N060 
N050 

N040 
NOoIO 
N01~ 
SII)U 
NUJI) 

N02S 
NfJ3U 

1.. .. ""IIUde 
or .:.sI.We.1 
Coordlnace 

E040 
EI40 
elS5 

EIOO 
EIIO 
EI50 
ElM 
E17S 
EI80 
!H90 

W"I" Supply Qnd DL'tr;but;on SYII,m 
l..n!l Alamo!l W·II.1~ld 

Well lA-I 8 
Welll..J\·: 
Welll..J\-l 
WeIlLA-4 
Well I..J\-S 
W:II LA·" (~fllndhy) 

(:I1""e Well .1cld 
Well G-I 
WeIlG·1A 
WdlG-2 
Wen G·j 
Well G·4 
Well G·S 
Well G-t, 

l'ajariCo Well Jo'ield 
We:!. PM·1 
Well PM-2 
Well PM·) 
We~1 PM·", 
Well PMoS 
W.tfer Canyon Gallery 

NilS 
N125 

. NIJO 
N07fJ 
N076 

. NUJ:S 

NI'Xl 
NI97 
N2U5 
N21S 
N21l 
N22H 
N21S 

NOlO 
SOS5 
Nr~i 

~Il(l 

NOIS 
S040 

ESJO 
E5U5 
E490 
E40S 
E435 
E46S 

ElRS 
ElMO 
EJl»S 
EJSO 
EllS 
E29S 
E270 

DOS 
E202 
EnS 
E20S 
EI55 

WI25 

Map 
I)nlsnlUon-

"s 
M 
67 

6H 
M 
70 
71 
72 
7.1 
74 

76 
77 
7K 
79 
RO 
HI 

82 
H) 

H4 
8S 
M 

"7 
8H 

89 
90 

91 
92 
93 
94 

aRegi(".n;tI !Iourb("e ", .. Il'r \~mp'ing rOl";Jlinn, arc ~ivfn in Fig. IS: rcrimdcr. While Rock C .. nyon • 
.,"-!!oilc. """ dnucnl rdc,,~ :t,,) :-amJ'lint: 1'''';wlic,"!!O ftre Itiven in Fig. '''. 

t S\\· = 'I :t.,,··· '.I • • II·-r. (iWf) :: J"l' or '11.1111 .1'Iuifi'r. (i'''''S = ,h;llIlIw", ~l1u\·i.11 ;\lluikr. S\\'R ::. 
'prin~ ;I~ W!.ir,· ~,,,'k C.I":' .. II .. IIIJ f) :: ..... lln "uPf.l~ Ji,lrihuli"" "y"rm. 

--

sw 
SW 
SW 

SW 
GWS 
GWS 
GWS 
GWS 
GWS 
GWS 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 

GWD 
GWD 
GWD 
GWD 
GWD 
CWD 
CWO 

GWD 
GWD 
GWD 
GWD 
GWD 
GWD 



T ... GoIS. Racllodte .. Ir:.1 Q...u.,. ofSurf'1K'e W •• trrro. R._IS ... I0.· 
Gross 

1H u'Cs To'" VrulUill ZJlPu DI.MIPu G... .. 
S ... Io. U"' .. CL'IIIL) (10'"' tlCl/mL) (eI'lJ caO'"'l!Cl/mU (I~' ~CII .. L) (coulltsllllhaiU 

Rio C""",. mr'" 

~i 
Cbimill 0.3 (0.3) -61 (!ijC) 2.7 (0.2) 0.000 (O.lHO) 0.004 (0.(111) )0 (SO) $)1> 

c~ 

Rio Grand, i~ 
'"en 

a"ftbudo 0.1 (0.3) 42 (63) 1.9 (0.1) 0.000 (O.OUl) 0.004 (0.006) 200 (80) ~z 
'" ~~ ... Otowi 0..2 (0.3) -5 (71) 3.' (0.2) 0.008 (0.014) O.Ol::! (0.007) 190 (NO) en5 I..:;:! 

Cocbiti 0.3 (0.3) -7 (71) 3.0(0.2) 0.005 (0.00$) O.ooS (O.DOS) -260(MO) 
Cz - 'ZI)I> 
Cr'" 

Be_lillo 0.2 (0.3) -40 (71) 3.0(0.2) 0.013 (O.OlS) 0.004 (0.007) -160 (RO) n J'IIIU. R;,~, 
Jemez 0.4 (0.3) -25 (1S) 1.0(0.1) 0.008 (0.008) 0.004 (0.007) -200 (MO) 

m ... 
-0 
I~ 

Maximum 0.4 (0.3) 42 (63) 3.1 (0.2) 0.01) (O.OlS) 0.012 (0.007) 200 (SO) 

Limill of ddCclion 0.7 40 I 0.1 0.1 SO 

-Samples wcre collecled in Apri1199O; coulltina ullCtnainlics Ire in pa~nthcscs. 



T.bIt (" .. 16_ Cb'lDk", QulllY of Surf 11ft W.I~r froID Rtj,ioJUll StalioDS ("&ILl-

To ... Coadur. 

".rd· livia)' 
s •• aloD SIO, c. Ma K N. co", IICO.! P SO. c. •• NO,rN TOSt. Dtu pHc {IDS/a) 

Rio eM". 
Chlmi .. 16 61 II." ., JI 12..1 U.I 98 7 U.) U.U 199 S.3 39 m"" .. ~~ 

ii> 

~~ 
Rio G""ule ~o 

~CII 
Embudo .,., .... 7.2 2 20 S IU7 0 .• SO S U.S 0.1 324 139 8~ 26 ;:~ ..... 

:'! Otowi 141 4M 8.0 ., 2.,1 S 116 0 .• 56 S U.4 0.0 ))8 1>& 8.1 lfJ 
r- ,.,. 

',J ... ClIO 
Cocbili 2) .. 7 7.7 J 18 S 116 D .• Sl 6 0.4 0.3 29-4 1.t9 ".2 31 Cz 

:0> 
Bernalillo 2.,1 ~. 9.6 .. SO 5 llH 68 

.,., O.s 3~ 167 
<r-

0.1 - 0.0 8.4 .. , ~~ 
}emn, Ri,~r ~~ 

n~ 
Jemez J .. 40 ).8 S JS S 140 0.2 19 0.6 0.' 336 116 8.3 30 

m,.,. 
... 0 

I~ 
·s.mpla ,,"Ctc collC'C'lcd in April l4JQO. 
IrJ"OUII dislolnd soli •. 

'St.ndard unit!.. 



TaW. C·17. RaclIoctt. .. lcal QUIIIl., 0' Sarfaft Wakn.ad Grouad ... ~",rom Perialdu Sealioas" 

Gross 
'II '''!, .. To'" Urulu .. lJIPu UI~Pu Ga ..... 

Sea.loa ClO""CU .. U no·t "CUmU '!'I'U 'Io-t l,Ci/m U no-' "CllmU 'aulalS/ .. la/L) 

l.o5 Alimas Rcwn'oir 0.1 (0.3) -II (HI) 0.2 (0.1) 0.(100 (U.ulO) OJXJ5 (u.OOS) 600(100) 

(jUljc Reservoir 0.1 (0_') Q(J (1'2) O.N (0.1) 0.009 (lJ.O") U.Ul.J5 (U.UIO) 550(100) 

Fri~!;" ClnJoa O.l (0.)) ~5 (1)6) O.s (0.1) 0.007 (0.009) U.ouo (O.OIU) SlO(IOO) 

u Mcsill Spri", O.S (D.) )0 (135) 12.1 (1.8) 0.004 (0.007) O.()()4 (U.OO4) S70("X) 

SlcmlSp:ias 0.0(0.)) -17 (78, 1.1 (0_1) 0.01) (0.010) 0.009 (O.ooq) 600(100) 

hld.aSpri", -0.4(0.3) 6K (Q)) 111.3 (2.7) 0.009 (1).013) 0.000 (1'.010) 700(100) 

- M •• imum O.s (O.l) 20~ (DfI~ UUI (2.7) 0.01) (0.010) O.DIW (0.009) 700(100) ." . ~ . ~ 
Limib of dClccliou 0.7 oW 0.1 0.1 50 



Table G.II. Cbemk81 Quailly or Surf." W.len aacI {'.rouDd.alen rl'Olll Perinleter Stal"" (IIIIIW· 

Total CNd.-
H.rd· "'Wily 

S ... loa SlO, c. Ma K N. CO" IICO" P SO, C1 •• NO,,-N TDSIiI aess pH" ( .. S',,) 

U. Allmor. R~lICrvoir ~~ H 2.6 ~.U ~ ~ 29 0.2 ~ ~ 0.0 0.0 boa 32 7.6 6.9 
(jUl~ Caayon ~~ II 2." 2.ft H ~ 40 312.0 6 I 0.2 4.9 11K 39 7.9 6.9 mr-

Frijoln ("Ia)'"n ~ 12 2." I." 10 5 ~I 0.3 9~ S7 0.0 0.0 160a 42 7.7 9.7 ~& 
~,. 

t. Mn-ita Spring 3l .... 1.5 2.7 3M 5 HI 0.6 SoH 6 0.3 4.4 4146 116 6Je 27.9 ~i Slcrcd Spring ~2 la' 0.6 2.1 26 ~ "5 11.2 II I O.s 8.2 272 73 7.Q 17. z'" 
Indila Sprinc 49 ).I 2.4 2.5 )0 $ H7 o.~ 12 Il 0.5 0.8 74h 95 7.4 20Je 

01~ 
~ ~-4 
t'" ~o 
W 

%l
z 

Milimum 56 .... 2." 2.7 )8 <5 95 312.0 92 ~ 0.5 4.9 746 116 7.9 27.9 < ~ 
~~ 

aSampla WCIe collected in MIY 'WO. ig 
n~ 

"TOIII diuolwd ~Ii •. m ... 
... 0 

'Standlnl ,ail.\.. I~ 



T.bIt Gol.. bdiocbttalal Qualll, of SutfllC'e ..... Spriaa "'_Itn from Wbilt Rock C •• ,_· 

~ 
.lU ..,'C. To .... Vnalu. :lIPu UI,JaPu G.l'llaa 

Sial .. tl"'eCU• IJ tlO" eCU .. lJ '!AWl.) C I &-t eCU• U CUt·t t'CV.LJ (fOuatll.iD/L) 

Group! 
Sandia SprinK O.l «(J.) 69 (6M) <1.0 (U)(H (0.01U) 0.(1).1 (0.(107) 60 (~n 
Sprin~ :4 0.0 (0.) :!O (II) I.~ (1.0) O.OlS (0.0 I:!) 0.U17 (0.008, HU (1"0) 

Sprina=''\ 0.4(0.) -71 (70) 1.0(1.0) 0.004 (O.DOC) 0.004 (0.010) -10 (80) 
Spri~:4AA -0.1 (0.:4) I)) (10) I.) (1.0) 0.01l (tl.Ol") 0.021 (0.01l) KO (80) 
Spri", .. .0.1 (0.3) III (10) 1.1 (1.0) 0.016 (0.014) 0.000 (0.010) -IW (80) 1'IIr-

Spri",.&A 0.0(0_1) Il (9) 1.1 (1.0) O.OOK (0.010) O.Wl) (O.Olu) 10 (80) ~g 

Spring $ o.~(O.) In (90) <1.0 0.009 (0.009) 0.000 (0.010) 110 (80) Ii Sprin.~AA Dry I'll", 

Aaclllo Sprine ..0.2(0.) 30 (Il) <1.0 0.004 (0.010) 0.008 (0.006) -70 (80) ~~ .... ~-t 
~ ML,ilftum 0.4(0.3) IlS (90) 1.3 11.0) O.OlS (O.Oll) O.Oll (0.01l) 80 (SO) 

ClIO 
c:~ 

~i G •• i~ IOU';'. 
Spriac'" Cll (O.l) -I (79) 1.4 (1.0) 0.013 (D.0'4) 0.013 (0.01") -ZO (80) -0 
SprinC SB NOI $Impled I~ 
Spri",6 D.l (0 . .) II (10) cl.O 0.016 (O.OIK) 0.005 (0.01 2) -40 (!'\O) 

Spriac6A 0.0 (O.l) !5 (70) cl.O 0.010 (0.016) 0.000 (0.010) HO (MO) 
Spri.7 0.6 (lU) Il (lU) <1.0 0.1XlC (O.OU) 0.008 (0.010) MJ (MO) 
Spri",H .0.4 (0.3) l:!ll (HI) ).) (1.0) 0.004 (0.004) C.OOK (0.011\) 201) tKO' 
Sprina M .0.1 (0.3) III (1:) <1.0 O.()(JJ (0.010) 0012 (0.01!) flO (l'I.n 
Sprine HD -0.1 (O.l) 10 (to) :'0(1.0) 0.000 (0.010) O.illS (0.010) I:!O (SO) 
Sprine 9 -0.1 (0,) ... .as (8:!) d.O 0.008 (~.010) U.ooo (O.OIU) 20 (MO) 

Sprine"" 0.4(0.3) 1 (10) 1.1 (1.0) O.lJ04 (0.(104) 0.004 (0.004) o (HO) 

Sprina 98 0.1 (0.3) 167 (84) c1.0 0.015 (0.'H5) 0.000 (0.010) -#.0 (tiIO) 

DoeSpri. 0.2(0.3) .58 (tIO) <1.0 O.W) (O.OIU) 0.000 (0.010) -90 (tiIO) 

Maximum D.6(0.3) 167 (84) 3.3 (1.0) 0.016 (0.011C) 0.015 (0.010) I:!O (SO) 



· T.bIe GoI' (CoaC) 

Grou 
JH Inc. To'" Vl"'Ulula UlPu "'.10M", Ga .... 

SIaUoa (10'4 tlCl/raU (10-' ",CII_U (tlWU (10-' !lCU.1.) (10-' I&CfI.U (C'GtIalll .. b,/l.) 

Group'" 
Sprina I v.1 (0.3) 17 (10) :!.K (1 .U) 0.009 (O.~) 0.000 (0.010) -70 (MO) 

Spriaa:! O.l (0.3) 42 (7S) 9.) (1.0) 0.007 (0.011) 0.013 (0.016) -90 (MO) 

Spriaa 2A Dry 
1I'Ir-
~g 

MI.imum 0.3(0.3) 42 (7S) 9.3 (1.0) 0.009 (OJXJ9) 0.013 (0.016) -70 (MO) §i 
~ctI 

'" Group 'V ~! ." 
LJ 00 
"A Sprill8 30 0.3 (0.3) 2U (II) 31 (3.1) 0.069 (0.019) 0.009 (0.007) Q() (MO) c~ 

!r-
Stntuu Fi 

P1jarilD 0.4(Q.J) IS (II) 1.2(1.0) 0.00.. (0.1)1 I) 0.012 (0.007) 90 «(ol) ~~ 
Aacbo ~.s(o.J) 96 (74) <1.0 0.000 (0.010) O.tO) (0.0 lO) 70 (MO) 

1ft .... 
-0 
I~ 

Muimum 0.4(0.3) Q6 (74) 1.2 (1.0) 0.004 (D.Ol!) 0.012 (0.007) Q() (~J 

SoniIG" E/JIu,,,, 
MOdI .... ~.I (0.3) 114 (84) I.4( 1.0) 0.011 (O.OCIC) 0.004 (0.008) -170 (SO) 

·Slmp_ weN COiled" ia ()c$Obcr 1990: counlins uDRn.inlic, Irc ia paNlnl~ No Ymple 
wu lIua rrom Sprinp 2A Iftd SM bcauw lbe)' we~ dry. Spri"l S8 WI' IlOl 'Impled bcc:a&LW 
or riwr 1cvel; lite), wt~ included ill 1989 bcause lite now ia lbe Rio 011" was low. 



T ... G .. IO. l'1Mmkal Quilt, 01 Suri'Ke a. SprIDa Walen fro .. Willie IlKk Ca.,. 'ma/ua 

To'" Collldac· 
Hard· ''''\il) 

Slatioa Si01 ea M. K Na CO" HCO" P SO. CI F NOl-N TDS' ans pllll: ("~ff;t) 

(;rullP I 
S~ndia Sprin,. .. ~ ~ ... " ", 2.7.' I'I.~ ~ In u 7 ".M n.7 0.1'1 62 I~S.O 14_1 lO.1 ..... 
Sprin, .' $1 .1O • .! I .' 1M $ ICH.U 0 6 .. S n.h U.HhI 146 H3.3 H 16.2 
Sprint': .',\ $1 !h.7 I " 17 5 SI.U (J 5 ~.H 0.7 U.7.a.! 12K 7".2 H 13." .. 
Srrins JI\A "I .1ft." 1.0$ ~ ... S )U.'I .!Ii .!.'t 0.2 5.:! I 2.3 U ... ,:\ O.ISoI 166 'IS. 2 I 7.71 I h." 
Sprin, .. 5 .. .!fl. I .. " 16 !Ii 7K.U u 12 $.M 11.7 •. :!II IS:! '1'2.3 7 ltd .. 
Srrintt ",\ ,." :!7.N S ., 

I" S MZ.~J II M ".H U.S 0.7S 136 \10.7 7 17 "' ... .. 
~g SprinG S 67 27." .!Ii 

, 
I" S 11..1.'- 0 h 3.9 n.6 0.467 rn K9." II 16.9 .. 

~~ "nd,,' Spring 7$ II' I 3 12 ~ 64.0 0 ) 2.1 n.$ 0.339 226 .59." 7 lUI 
Co 

Muimunt 7$ 46." $ 3.0 ':\().'I <$ 177 0.2 12 S.H 0.7 l.:oN :u, I!S 1l.J ~U.2 
~I/) 
.... ~ .... ~ .... 

I J (;rollP" 
CAo 

:;:. c ... 

Sprin&$A ~ .10.9 ).02 2.81 " ., $ 97 O.IM K.32 .... 0 ..... 0.545 214 WI.S'I 7J.1,7 19.2 ~~ ........ ?): Spriag6 n 17~ ".04 1.94 12.5 S 62 0.17 ).46 2.1 U.JIol 0..lMH 210 S".~'I 7.92 11.2 
~~ Sprinc M 7S 14.2 l.O9 2.11 t:! .. ~ $ .. " 0 ., 1.9 n.) 0 .• In 4H.Z IU 10.2 .. n~ 

Spri", 7 7~ 16.11 ;t.)' ' .. l7 16.6 $ M n.2" ".K7 2.1 U .. ~I 0.476 2S4 SS.MJ 7.3 1:\.1 I'll ... 
.. 0 

Sprilqt K 7 .. 2M.' ~ l 19 .!Ii IOK.O 0 12 ~.6 n ... 0.""2 ,7" 9l.l' 7 19.ft I:J 
SprincM 7$ 16.2 l "II 13 $ M.O 0 

, I.K O.S O.o.a 176 S4.9 H 9.2 • .. 
SpringieR 8() 19.7 J "II 18 S 65.0 0 7 2.5 0.5 1.1" 122 64.5 7 10.1 .. 
Spring 9 17 U.I l I ... s 56.0 0 ., 2.0 (L4i 0.04 1$6 S2.0 K 10.9 -
Sprin,9A 7 .. .4.6 J I 1.) $ 5:1.0 0 

., 
2.0 o.s U.2.l,2 NO 541." 7 II.I -

Spring 'III 75 I ..... ) 1 1.) 5 fiJ.O 0 ) ~.O o_~ U.232 130 ~.O M 10 . .5 
llllt Spring 75 10.l .) ... 5 bl.O 0 ) " O.s 0.048 '22 55.S K ll.' ... 
Maximum KG )0.'" S.O l.o ~ <5 lOS 0.24 '2 .... 0.s1 '.19 lS4 '1"0 ttl '''.2 



T ... G-ZO (Coal) 

Tolal CODd~· 

lUreS· livia)' 
Sial loa SiOJ c. K Na CO) HCO~ P SO. a .' NO).N TDS' Gas pH~ (.Sf .. ) 

Group III 
Sprins I " .. 2tU l.t.7 :!.76 ~.!i !i 107 n.l11 11_14 3.4S 0.6 0.9 134 HO M.O. 17.K 
Spring 2 .\':' 36.7 I 

., 
al' ~ 2(JI.n 0 .,., !i.1I 1.2 O.U44 30M 117.0 K 36 .. --

Mlllimum .\7 :lta.7 l.t.7 2.76 MJ <~ ~I 0.111 ~2 ~.Q 1.2 n.'} 30M '17.0 M.OI 36 
mr" 

Gro",IV ~~ 
Spring J8 oW :!le." • .. 140 S lOO.n 0 ~ J.6 0.7 2.1' 328 7M.0 7 55.1 j~ 

SII'fGIU 
mill 

~~ 
~ Pajaril" NC 211.4 4.99 261 16.s 5 K4 0.195 7_' 4.6 0.49 0.14 16 91 K.36 12.9 ~~ 
N ~o 
" Anc:bn 7 .. III 0 3 ., 

13 S 6K.O 0 3 2_4i 0.4 0.04 170 59 K 12.7 .. ~~ Waltr 60 ... , '. 6.OS 1.K) 16.$ 5 1~1 0.%56 ~.77 4.2 0.s3 0.04 122 130 7.27 19.1 .. - ~~ Frijole!\. 64 14.~ 3 1 II 5 59.0 0 ) 2.3 0.2 0.04 198 SO H 9.2 
i~ 

Maxi .... m 78 .. ' ., 6.05 2.83 16.5 <5 l~l O.lS6 7 .. ' 4.6 0.53 0.8 198 130 H.J6 19.1 
n~ 
m~ 

-eo -0 

.~1IiIruy E;JJI,,~,.t 
I~ 

~mplo WCf'C colleclcd in OtlObfr I~. No IImplc was lama froID SpriaalA. SM or S8 bcauc 
!ac)' WCf'C dry or DOllcc:cuibic. 
:.orGIll diuo1vcd IOlids. 

'Slindard uni~ 
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Table G·u. RadlochRilkal Quality orSurf.-e Wal«n ud GruuDd.akn rroca o.·SII« Scado.· 

Gnu 
JII InCa Total Vrulu .. IlIpy Ut-*ru Ga .... 

SIaIIOD (l~ l!CII .. lJ (10-' "CLI.I..) 'tell) (10-' "CII.Ll (10"' t'CII.W (t'Oualll.laIL) 

Cirvlllld Wlllln (AlaUt A.9IIiJ~'J 
Tnl ""~1I1 We'll ina41ivc 
TQI",,'Clll Well inactivc 
Tesl ",,-elll 0,0 (O.l) :!09 (QtI) O.s (0.1) 0.02H (0.013) 0.005 (O.OOK) 0 (HO) 
Tesl wen I.'T ·~A 0.0 (0.3) HI (70) 0_4i (0.1) 0.000 (0.010) 0.005 (0.010) -so (tQ) 
Tnl ",,'CII K u.s (O.l) 44 (64) 0.6 (0.1) 0.01l (O.OD) 0.0(J9 (0.011) 110 (HO) 

Tesl well ~T·Q u.3 (0.3) 1~6 (71 ) 0.1 (0.1) 0.004 (0.004) 0.000 (0.010) 160 tHO) "'~ 
~51 Tnl ",,~II OT·I 0 0.0 (O.l) 172 (KIl) 0.1 (0.1) O.WH (O.OOH) 0.01~ (O.OOCJJ) MOO (100) li. 
o~ 

Mllimum O.S (O.l) 0.028 (O.OIS) 800 (100) 
ziI: 

~ (98) 0.6 (0.1) 0.028 (0.013) ~o "III 
~ ~~ r- -I 

~ S"".~ M'.,,,. ~o 
:zI~ 

C.llda del Buey 0.3 (0.3) 9 (64) O.:! (0.1) 0.008 (0.012) 0.000 (0.010) -100 (HO) < ~ 

hjlrilO Qny,'" 0.2 (0.3) 1%7 (NI) 0.2 (0.1) 0.000 (0.010) O.IIK (0.0) 1) SO (HO) ~~ 
Wiler Can)'o~ II Dcll ltole 0.0 (0.3) 76 ('-"I) 0.2 (0.1) 0.000 (0.010) 0.004 (O.UCW) 300 (HO) ~~ 

"'-I 
-0 

Muimum 0.3 (0.3) 127 (HI) 0.2 (0.1) 0.008 (0.01~) 0.118 (0.031) 300 (80) I~ 

ObHnwdo" W~/& (P¥uilo CGIIION 
PCQ.l .G.l (0.3) I (69) I.~ (0.2) 0.(109 (0.014) 0.0~7 (0.014) -80 (80) 

reo·% 0.1 (0.3) 112 (Q7) 1.1 (0.1) 0.027 (0.01~) 0.013 (0.010) 10 (l4O) 
pro·3 0.0 (0.3) 7S (63) 0.1 (0.1) 0.000 (O.Olf) 0.010 (U.O 14) -30 (HO) 

Mllimum 0.1 (0.3) In (Q7) 1.2 (O.~) 0.027 (0.012) 0.027 (0.014) 10 (80) 

as.mpla were collecled April-May 1990: coaldina "IaMiatics Ire in plrendlcscs. 



T ... G·u. Che .. nl Quail., .rsul't'llft W •• en.ad Gl'OIIad ..... n I'rom O ... S .... S ... daDi , .. r/L'. 
To ... eoad.-....... tlYil, 

S .... 1oD 510, c. MI K N. COl HCOl P SO. CI •• N01"N TDS' IIftI pBr ,..st., 
Gro",", W.,,,. (Mlli" A ,,,i/w) 

T.t.-elll Well iftlc.1i"c -
Tcnwcll2 Well in.ac.1ive 
T.twell .) tctl ::t\ S.Q ., ... S 80 U 4 3 0.4 0.6 16 R2 M.O 1".5 ... 
Tal well DT·$,\ 6$ I) 2.7 • 12 5 6N II 

., 1 0.2 0.3 64 44 M.2 '1.6 ... 
TeslweliM 67 16 ... " 1 12 S 62 0 3 2. 0.2 0.2 422 61 MJ 11.2 
Tat well DT·Q 7) 14 3.2 I I) 5 57 0 3 0.3 0." 274 ~ H.4 41.6N ",r-

Test well DT-tO S.) IS 3.'1 Il S 67 0 2 ., 0.3 0.3 200 53 M.7 10." 
~o 
'. en ... 
~~ Mallimun, teO 2,.\ S.9 S I" cS au 0 4 3 0.4 0.6 422 M2 M.7 14.5 ~g 

::' 
~z 
~!; 

::: SIll/tc,W..,,,. cn-cO 
:D~ 

~UdI dcl Duc)' lot 17 305 2. ).\ S 31 0 1M )4 0.67 0.9 200 ~ 6.4 17.2 <r-

PajirillO eu)"'n )1 l5 6.2 .. 24 5 42 0 14 )9 0.0 0.4 2.KM 118 7.1 2l.5 ~~ 
Waltf ~a)'on.1 Be .. tlolc 36 IS ".1 3.S 1805 5 55 0.075 142 9 0.2 0.4 1118 SJ 7J 12.5 il'i 

n~ "'-I 
MailDulII 36 l5 6.2 4 33 <5 5S 0.075 18 )9 0.67 0.9 2M8 M8 7.1 22.5 

-0 
I:J 

O~ .. WIIlr (P4jtrio C4IfI1Ort) 
P"i.'().1 %7 ~ ".9 % 36 5 52 0 18 19 0.01 0." 612 70 I .• 11.5 
PCO-2 %7 .!O 5.1 ., 21 5 64 0 18 19 0.0 0.4 600 71 7.1 13.6 ... 
p(.'O-) 18 19 5.0 l 22 S 60 0 19 19 0.0 0.4 272 70 7.0 17 

M •• inulm 28 lO 5.1 l 36 cS 64 0 19 19 0.01 0.4 600 71 7.1 17 

es.mpla "'cre ~uJlc~tcd ia April 1990 
"T0l.1 diuoh'Cd $Olids. 
"SI ... i1ud unib. 

" 



Tablt Go14. RadlochelDk.1 QuUly ~r Surface W.len .ad (iruundw ..... n rro. En11M111 aelnlH Aft ... • 

Gnu 
IH ''''Cs To'" UruluN ~Pu ""'''-Pu c. ... 

SCallon ...... IlCUmI.) ,,0-' pClIlDl..) (elVL) no·' .. CilIDL) no-' !lCi/aW (couatll.1aIIJ 

A(itI·Pu,b/o CallYOIi 
A"id Weir 0.4(0.) "" (73) 0.9 (0.1) O.IJO$ ((tOOM) 0.)60 (0.044) 490 (90) 

Pucbln I 0.0 (IJ..') '''1 (72) <1.0 O.(UC (U.OI'" 0.0001 (0.009) SOU (QO) 

Pucbl1l2 Dry 
Pucbkl3 -0.1 (0.3) 1"1 (Ill) 1.2 (0.1) O.C»I (0.007) 0.019 (D.OII) <M) (qo) 

ltalftillDll ltend ~priftC Ill')' 

Tftl,,"-ell IA -0.2(0 .. 1, )7 (M) 0.7 (0.1) 0.009 (0.01!i) O.02.K (0.015) -34) (HO) 
Talwcll2A D.) (0,)) 7 (tN) 0.6 (01) 0.000 (0.010) 0.00$ (0.00$) 530 (W) ""r-
Dlull Spring 41.0(03' 162 (WI' 2.5 (OJ, 0.000 (O.U 10) 0.005 (U.OOH) !iOO (90) ~g 

B Joo 

N.silftulft 0."(0.) 162 (WI) 2.5 (0.1) O.lXW (O.UI~) 0.360 (0.1'44) ~30 (4JO) Ii 
"'eft 

..... ~i 
.... Lor Au". Call,.," I~ -
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Nuilltu," 0."(0.3) lS (63) 1.1 (0.1) 0.029 (0.016) 0.012 (0.012) .0;) (90) 

."" 
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c::~ !,... 

LimilJo 01' del(,(,lion 0.7 ... 0.' 0.1 SO U "' ... .. 0 

-sa .... 1es. WCft' collected in April 1Q90; COU.lm, UftC'Cnainliellft' ID pll'C'nabcsa. §~ 



T ... G·15. Ctat .. lal QU.nt, 01 Surf .. W.ter.ad "",urad •• ten fro .. Em.at .Inse Anas (1"lIr/L). 

"0 ... 1 CoaduC'-
nerd- tidt,. 
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.. \ til·",."". C.fI,CM 
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i'uthRi.l Soil lS 
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""(S •• 
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SCS·) 68 27 3 10.l 74 S 100 2.3 tl3 ... " 0.b2S ~.7 324 Ko4 RI .&:!,4 

M .. imum 80 17 S u.s 138 S 100 3.1 itS 55 O.ftZS 8.9 400 84 ttl 46" .... 
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MC0-4 ... M ~ ).I 170 S 21~ 0.1 S) 2f,I 1."7 6).1 910 177 7.8 86.9 
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!z .... ~!'; ~ . 
Milimum ,S.4 '" 7 )9 229 S liS 0.7 S3 31 '.9 86.2 982 177 8.3 '14.1 .... 

~~ -
< ,.. 
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.,. .. Gon. a.d1odle .. k.1 Q ... U'1 of W.'u fro .. Suppl, WeDs .ad tlw Dalributioa SYI." a 

Tolal Gross Grou Gnu 
lH InCa Uraalul1l IlIPU ua.Mpu AJpIaa Bela c...~ 

SIaIIo. n0"4eCIhaU "'-'I!CllraU (l!IllJ (1.-' I!CU"U no-'eCU.1.) no-'I!CUmL) (10-' eeu .. 1.) (COIIDW .. IaIl.) 

W4IIt'S.", 
Los AIaaI_ .. Id 

WcIlLA-IU OJC(U.J) ·2~1W) S.6(O.It) 0.011(0.017) 0.022(0.015) 3,0(3.0) 2.H(U.4) -12O(!IO) 
WeULA-2 0,6(0.3) 263(1l~) 4.7(0.1) 0.0.\1(0.015) 0.010(0.010) 1.0( 1.0) 1.11(0.4) 80(80) 
Well LA·) O.~O.l~ .:\.1(HI) 1.6«0.1) 0.017(0.012) 0.004(0.011 ) 1.6(0.9) 3.1(0.5) 60(80) 

wen LA"'" Well inactive 
WeIlLA·S 0.2(0.3) -28(103) OS(O.I) O.047(0.0~) 0.O3:\(0.01~) 1.4(0.7) 3.2(0.5) 0(80) 
WeIlLA-6 0.5(0.3) Il(73.S) 0_"i(0.1) 0.0)?(!1 '117) 0.017(0.012) 1.0(0.9) 4.7(0.6) SO(8O) "',.. 

G .. t1rId ~~ 
21:'> 

WeIlG-I D_~O.) 7(76) 0.6\-..! I) 0.017(0.012) 0.011(0.001&) .... 0(1.0) 1.6(O.~) 130(80) gi 
WegG·IA 0.4(0.3) 26(76) 0.4(0.1) 0.000(0.01(1) 0.0CXi(0.0 I 0) -5.0(1.0) 1.5(0.4) -10(80) Co 

'"Ill 
W.IIG-2 U.~~.) -S(HO) O.Q(O.I) O.OO5(O.OON) O.OOO(U.OIO) -5.0(2.0) 35.0(4.0) O(RO) !~ 

0 Well G·) WeI! ~Aol .. 1i·~ ~-4 . 
1.1 -..... 

~ WcIlO-a 0.1(0.3) 30(82) O.8(U.I) 0.005(0.016) O.()(.l.~O UOS) -3.0(1.0) 39.0(4.0) 2O(MO) cO 
l:Jz 

WcnG·~ 0.4(0.3) .sac(tc8) I.O(U.I) 0.000(0.010) 0.031(0.013) "'.0(1.0) 24.0(3.0) 3J(MO) "l! 
WcUG-6 0.1(0.3) .;:(HH) 0.3(0.1) 0.004(0.009) 0.000(0.010) -4.:)(1.0) 1.1(0.4) QO(MO) ~~ 

i~ 
.... fit .. n~ 

"'-4 
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W ..... eu,... 
c.a., .0.1(0.3) 1«2(100) 0.1(0.1) O.02O(0.00Q) 0.tnc(0.00K) 1.1(0.4) 2.1(0.4) -470(90) 

wen rIC" 
..... b ... ., OJl(o.~) 26J(1 IS) '" . -n" .. I."" _._ ~ 0.047(0.026) O.l)) 1 (0.0 I) 3.0(3.0) )9.0(4.0) ''7\l(~) 

S.adby wen (LA-6) O.s(O.l) 12 (73) 2.3 (73) 0.039(0.017) 0.017(0.012) U)(0.9) 4.7(0.6) 50(80) 

Li ..... 01 d~lcclion 0.7 40 I 0.1 0.1 3 3 SO 

-CoUlded i. April \ 9QO; coun'ins unccnaibjie, Ire in Plreal_sc,. 
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WdlG-l fI.I.'1 11.1137 fWtaS fUll I fUll I U.S fI.fUl2 0.4 O.flf'l fI.f." 
Well G-J Well io;u'lin 
Well G· .. fI.fUI ft"lf '3 IW11 lI.llIl II.fll 15 ".3 lI.fU'! U.ft f J.f IfII fI.lII'1 
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Well LA·) . CWO! OJWO 0.f)01 H 0.11111 "2 14.4 -
Welt LA·'s fJ.fJOl OJNO fJ.fX" 4 fJ.fXJI 72 H.6 

(;UIJI' .1 .. ld 
Wrll G·I 2 n.fJ(J.a OJJ.aO OJJ(JI .5 (WU 14H M.4 
Well G·IA 2 fJ.fll", fJ.fJ.afJ n.nm 5 fW11 246 14.4 
Well G·2 2 fJ.flUI fJ.fJ.afJ fUlUI ,s fl."'''''' ISH H.4 
wen G·) Well in;,,:lit e 
WelIG·4 2 O.fll)) fJ.fJ.lf) f). f II" ~ fWI4 154 M.l 
Well 0·5 2 f).' II,S fI.f "'" ".fIfH S fW!:! .,,, H.l 
Well G·6 ., n.I.)1 1),~J.l7 lUll" " IW12 1·1'.- 14.3 .. 

• 'ajarUo .l~d 
We'll PM·I 5 O.fXJS fW"'O fJ.fll" 7 fJ.fJI" ISO H.I 
Well PM·2 O.fll" fJ.If.' f).fIlO 2 f).OW 140 14.0 
Welt PM·) 6 0.1." fW"'U n.'_" 7 O.nIU 1M 1.9 
Well PM·" I O.OOS 0.040 fUlm 2 fJ.02.$ 122 7.R 
Well PM·S 2 n.nos O.(WI fJ.flC·S ) 0.237 1M 1.9 

W .... r (".n,nn 
(;.II .. ry U.I)f'1 1.1,." O.f"'" 0.013 

W,,'er ~urr')' I~ n.lfIU 1I.f)'1I f).flUS S3 fJ . .!.' 7 JIUI 14.6 
m""imum 

Fenrnn ttilt TA·S1. 
Wdl Fft·1 

SI"ndtty well (LA·") l OJXl) 0.5QO 'W16 II (t.O~" 2fX. 9.1 

EPA "nd NMEID 
KC'ondary mnimum 
cnnccnlralion leYtl. !Sf) 1.0 D.l r .05 250 5.0 6.8-8.5 

·Samplu were .alllcdcd in April lWO. 
"Sianda.d unil •. 

(; ," 



LOS AU\MOS NATIONAL LABORATORY 
EN'JIRONUENTAL SUA\ ':ILLANCi! 11180 

'rahle (;·19. ('h.mlnl (lulillr, .. I Wal., rrom Sappl, \\,.111 and Ihl' UI,arihullon S,~lrm fmWUa 

Total ('ondul"' 
ilard· al,la, 

srallon AI Slnl C'a Ma K Sa ('n 
•• 

.WOJ 
.t n'lI (mS/m, 

.'iupply M',I& 
l..o~ Alamm .·I.ld 

wen LA·IB CUB .au I.J 0 2 16S S 2% (J 3h M 
WelllJ\·~ (I.e:! J::! IJ 0 , 71 S 122 () 36 214 
Wtll lA·) 0.02 J4 11,1 0 )" 5 121 0 SIJ lit 
Wdl LA·.a W"II fnal'IivC' 
Well LA·S n.OI 3'1 16 0 I 2~ S 72 IJ "2 lot 

C;uaJI' .1.1d 
Wei, G·I 0.01 MIl I" 0 ) ~7 S 7., It .. 9 IS 
Well G·1A .WI 7h IS n .J JI S 71 II "I IS 
Well G·2 'WI 7h tM (J ) 2M S 77 n SO I" 
Well G·) Welllna~:Iivc 
WeUG· .. ".HI ~'I 2" ) 2 IS S III 0 7" IS 
WdIG·S .WI hit 2" " J 15 , 67 fJ 70 IS 
WdlG·h 11.01 5h 21 2 2 20 5 7) 0 (,9 U, 

Paj.ril" .1.1 .. 
Well PM·( (WI 7M )5 7 ) 2" 5 112 fJ 1 UI n 
WdIPM·:! fWI 1'0 U ) I 12 5 S6 n .. 6 10 
Well PM·) (WI H9 ).J 9 ) 22 , 

II" n 12) 2) 
Well PM·" 1J.U I 115 ." ) ., I .. 5 57 f) 51 II .. 
WC'II PM·S CW:! M5 14 ) ., I'; , 5) 0 52 11 -

W.a., ("an,olt 
f;a".,,. 1.02 .ao 1 3 2 6 0 

Waler Well/Gallery 
muimum 1."2 M )5 7 J 165 <5 2% 0 12) 

Fenron tlill Supply. 
TA·S7 

Srandby Well 
(LA.6) 2.01 )1 II 0 93 S f'-I 0 22 2 .. 



LOS ALAMOS NATIONAL I.A8ORATOR'f 
EHViRO ...... ENTo\L SuRVEILLANCE '810 

"'aN~ (;·1'1 "'unU 

Urinkina Wa.rr I JJI fir III I" he 
Priority I J,. Hqul.l~cI 

SI •• kJn Al R Mu S, V Rr NI Sb 

.''illpp/~ M'ItL. 
I..M AI.IIIM .·I .. kI 

WdILA·IB 'W)IJ n.S 'WI'~ n.JH fW.u fJ.fO,1 fWO) fJJfJ05 
Wdll..,,\·:! 0.0211 0.3 L. 010 ",114 fW24 fJ"XJ(JI n.",) fJ.f'.,5 
WdILA·) lI.fJl7 n.1 fJJIO O.:!I fJ.DIH fJ.lI." 0""1 fJ.lO,S 
WdllA·4 W~11 InKliv~ 
wen LA·S n.ml 0.1 ".f112 0.17 0.01 q OJDU (!.Un I n"o,s 

(;u.Je .l~ 
We'll G-I fJ.m" fl. I ,u.12 11.10 (1.021 0""11 '1.1.,. fJ,OOfJ~ 

We'll G-IA fJ.fIU n.1 0.1.,.. ".117 OJ .. O fI.'n, I OJ.' I lI.lXXIS 
WdIG·~ ~Wlfl 0.1 n.flf'.' 'J.OH 0.11741 H.lUJI 0.1.11 fWf.'S 
W~IIG·J Well fnKlive' 
W(,II G-4 (l.01fJ 11.1 0.f.'1 'UO '1.016 (1.1 Ol I 'UlU fJ.fXM)S 
Well G·S O.IIW fI.1 (I.Ofll OJJM 'WI2 fJJOJ2 11."'11 O.rms 
Well G·h fJ.fJlfJ fl. I fJ."'1 0.07 IJ.O I q (lJ ••• 2 (I".U flJnJS 

r.j.rllo .lrld 
W(,lI PM·I 0."12 IfW '1.1.11 ".IS CJ.CJII fI.'n'l 'U.'! CJ.l.Wl~ 
Well PM·2 0.1)12 SO.f' n.fJl'JI fI.rn fJ.OO6 fI.f.XlI (I.I.':! (J.fWl.s 
Well PM·) O.".} 1fJ.fJ '''.'1 II. t 1 IWI) 0.,....1 fJ.fJO~ fl."'.'} 
Well PM·" O.fII:! IIJ.f1 fI.f" I fJ.fJ.l 0.'107 0.0001 fJ.I',2 fI.OOO2 
Well PM·5 CI.0:!4 10.0 'UJII O.tJ.l O.lJflH OJ"" 'I.fIC).I 11.002" 

W.kr (~.n)on 
(;.tIny l.fJ~O n.1 0."" 0.05 OJ .. 5 O.'IC.J~ OJ"" O.fnJ I 

SI ... n&lby Well 
(LA.") :WUJ D.l 0.005 0.05 0.%48 OJO)I 0.002 0.0005 

"Samples were coUCClcai in April 1990. 

(i .• lI) 

PrnpMfd 
M('I. 

'11 NOI-N 

fUO'1 /J.M 
.,.fUJI .WI 
U.fOn n.m 

lI.orln 0.01 

1I,,1fI11 0.01 
0.10'11 0.01 
o.lnn 0.01 

0.0001 0.01 
0.0001 0.01 
0.1'.'1 0.01 

fJ.f"'~ 0.01 
fJ.f")~ 0.01 
0.000' n.01 
0.000' 'WI 
O.fXXJS 0.01 

0.1011 OJJ2 

0.0001 0.01 



:·Pu 
U"~Cilml. 

!\Jh t"l'~ ~, 

10 "u( 'ilml. IU· .... CilmL IU ..... CilmL 

)fV,)(' O.U.!,ct (O.ttl:;)" U.UC'" (O.t)) I) 27.6 
:VUilQC.l o.o::! .. (0.01") n.U~" (ttu17) ~".~ 
~, O.UlO (0.007) tU.)~ (lUll") It:! 
~,.o tW~" (0.0''') n.tt!l.ct (I .. nll) 1:'1. 
~, (J.t •• 7 lO.l1l7) U.1I!7 (tUII!) I !.K 
"'11'«1 n.O!" (0.01:\) U.Ul.! (Iun~) -

"'1<'0 D.O);! (0.0'''' lJ.IU) (tWIU) " .... 
11l1$M) 0.076 (O.t01) tUlI .. (O.UIU) 'N." 
'~l.) D.tN) (O.tJ.:\ft) O.llN (O.t.J7) _. 

1.10 
O.lIl 

1.10 

• At. lIK'uumi in liquid paui", ltaruugll o .... ct mif'run membra .. filtl'f. 
.As. ... ,umt on ,.,IMb rr .. i .... by U ...... ~ micIoft fillef 
"Coullai ... ulIIC'Cnainirin ,bow. in parralbocs ror plutOBiu. 1 .. lfin.. 

~U U.Tulil 
10 .... CilmL ullL 

dJ.) UCO 
cO_' 1.40 
0.7G 2.70 
0.40 
0.30 ... ", 

cO .. ' 2.20 
dJ.3 0.11 

0."0 

0.'" 

Radioactivity on Suspended Sediment.\ II 

="-Pu ;::IIIPu 

pCiI~ pCi/g 

l.Sh l".(7) 0.12 (IUH) 
.",.. 

~g 
$.o~ (1I.2t1) 0.D4 (11.01) 8~ 
".11 (0.16) tl.O~ lO.t)!) zl 
".67 (U.!)) IU) (nolO) Co 

~I/I 
1.1~ (o.Ub) O.D4 (tW1, ... ~ "I! ... 

~5 
).611 (tUl) 0.02 (0.01) ll~ 
).111 (0.11) 0.0$ (0.01) ~,.. 

r> 
31.10 (1.13) O.t)'; (D.Oo4) i~ 

o~ 
1ft ... 
- 0 
I~ 



r)5 oIU-AMOS NA! ' 'II>' ." r-r;'Jj., ,j:" 
(I •• :l"'~J,Af't1AL S'Jfl It - II,' (' 'WI 

Table (;·JI. NumMr or M~,ull~ abl.n Ih~ Anal, Ih., , (,1,_ (IIr (JrlCllnh (·"mpou.id!l II. 
Surface Waler and (irnuad.altn rrum I'trtml'tc, •. I I tn·Sile ',~K..UlJnc 

(NonfmU~al and .:mUfnl .. \ " ~.; i-

lJale '11.' ,'.'-!1Jj. .... ,.,t,.t .!I!ri-;.'/.~~~ __ 
(1990, Volalit. ~mI."'.'dl' '.itt...· ~"'''f. I,f. -- ". 

,\'"m"', 0/ Compound. Au/,:.1fI 68 7J J? 

P,ri"",,, !illllioM 
~ Alam~ Rncrvoir 0 0 I, .. 
Guajc Canyon 0 1 I. f) 

Frijnlu 0 0 II 

.... Muila Spting 0 I) (I (J 

S"~rl:d Spring 0 U 'r II 

IR~ian Spring 0 I " " 
(In-Sit, SIII1;olU 

Tc:~1 Wcll J 0 fJ U " Tc:~ Well DT·SA (J " 0 0 
Tl"!'or Well H ., IJ 0 0 

Te·1 Well DT·" 0 (J (J It 
Te~1 Well [Yf.1O 0 fJ I, 0 
Canada del Due)' 0 U '.J " Paja,,,,, 0 0 0 " Wain CaRy"n OIl Bela o· 0 0 0 
PCO·I 0 0 0 () 

PCO·2 0 0 0 0 
PCO.) II 0 0 0 

f:/JI",nI R,I""" ",,'eu 
Acld·Puehlo (~an,on 

Tesl WelilA " I, " " 
W", .. , .~uPpl'l1l111lJi.IIri"",iDIt , .. ,Jllm 

l.m AlarpM W, ••• l,.d 
Wdll.A·IB I) I, jj ,/ 

Wdll.A·2 ., II II " Wdl t..,,\·3 c, It " t' 
Well U\·S (J (I 

" 
II 

Well LA·" (I I. II JI 

010 •• Wdl.l.td 
Wtll 0·1 " Ii II fI Well 0"", fJ I It II 

P("P 

.1 

I) 

1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

fJ 
,', 
0 
f) 

" 
u 
n 

'Sec Table VI·6 (or YIJuc~ nf .n;llyla, r"ull\ reponcd :."')\'c fhe I.~ :.nd "r~nd;. C 'c., /j.I,,' ~1I1f1~.'~I\,J.; 
analYled in uch 14'1. 

r,. :~ 



l.OS AlAMOS NATIONAl. '-"BORA TORY 

( EHVIAONJotENTAl SURVEILLAnCE 1Il10 

Table (;·J1. IAull .. n, or SuU and ~dlmen. s.mpUn.c Siallun, 

J 

l.allead, f .nna!lud, 
fir Nnrtll·Soulh or .:'JI· W fJI M.p 

S.anon ('fJOrdlnale (·oordlna.e Ues'pa.'on-

R'~;,mlll S,dim''''.1 
Chamil" J6-0S· 106·U7· 
. ·1It.udo 36-12· 106-5"· 

I I ., . 3S'Sr 1f)(,'.,H· 
::."JiJ S(JfJO E,,9U 
'ajariw 51"5 E.aIO 
Waltr 5231 EllUl 
AnL'hu 5)OS El3S 
Frijoles 5)7:= EllS 
Cochili JoS"31- ,06-1"· 
Ikmalillu 3S'I1· HA,"3(, 
JCnll'l Rilrcr 3S'40· U~-44· 

P,rim"u S ,d;m~nL~ 
GU.1jC al SR· oS SIlS EUfJ 12 
Bayn "I SR·" NUIO E .. 5S 13 
Sandia al SR·", IIt02S EJ!~ I" 
Mnrrand:uJ al SR·" soJO E35fJ IS 
Caftw" del Buty 11 SR·" SOQO EJf10 I' 
P"j.trilu .11 SR·" saos El2U 17 
Putrillo .11 SR·" SIl6 ElltS 18 
FC'lK't al SR·" SIJ9 E2HO 
W;alcr .11 SR·" SI10 E260 19 
rndin al SR·" 
And,n .11 SR·" SzjS E~ 20 
Frijok\ "I ~"li(ln .. 1 MU""lmlil S2iCt, ElM 2. 

flc"dqu.1ncr .. 

£//111'''' R,I"t" "'IS S,dim''''.1 
,\cld· ... dtl,. (·.n,.oo 

Acid Weir ~12S En70 22 
Puett'" 1 SI)I, fJ"" 21 
PuC'ttlu 1 NIZO f.J'S 2 .. 
Ibmi'lnn Rend Spring S?U5 ElSS 15 
Pur"'" :\ Nl~' EllS 26 
Pueblo al SR·" NIJ70 El!fJ 27 

. Up-rAJ A"m~ ('an,,,,. 
DPS.' SI~J ElM 211 
DPS,'; NIJ7S ElftS 29 
l.,,~ A'.unm .. ,1 "ridge :'ifJ9j E020 30 
I.IJ' Abme" .11 LAO·I NOM £120 3. 
I~,~ AJ.emU' . .11 GS·' S01S E2f1" 32 
Un I\I.IIII"~ .. I LAO·) SC17' E215 )J 

L" "J..,m"~ .. , r..,\o·-l.S SMS E270 J.I 
I .. )~ AJ.m,.~ otl SR·" N''''' EJS' 35 
1.1, .. AI.1me, .. ill Tul .. ",i S06$ EoUJS J6 
l,ll" "lamo\ alIA·:! S12$ EJIO 37 
L,~ Abm .... ;tl Orc""'j SUW. ESNJ )M 

(,.4 , 



LOS ALAMOS NATIOHAl. LABORATORY 

E'NIRONMfNTAL SlIRV£ILLANCE '81)0 

l·.hl~ (;.-'1 Wunll 

I .. CUUM IAtnWlud. 
or North·Soulh or .:'SI·Wf~ M.p 

SI.llon ("oord'n.~ (~lJf)rd'n.lf 1~lf8n.tlon· 

Efflu,n, R,I,a.f' Area S,dimrnl.f (Con') 
Mo .... ndad (·.n),on 

Mllrf;)"d .. ", nr.u CMR Building NOtifJ EH.16 :w 
M"nandad wr\1 nf GS·1 N04' E095 4U 

MOrl:tnJ",d ". GS·I NfWO EIUS 4' 
Mnr,,,ndad ftl Mea·s NOlS EISS 42 
Murtandad ... 1 Meo· 7 N02S EI'Xl oil 
Morundotd al MCO·«I NnJl) E21S 44 
MOffandad al MeO·' 3 NUI5 E2.S0 4, 

R~R"mal Soil, 
Rin Chanl:' 36°ns· .. ",'01" 
[mini.,,, J6-lr 10S-SH" 
Olnwi l,-,r """'OM-
~c.1r Sanl ... Cruz 35 4 59" 1~-S4· 

Cnch;.i 3S·31- 11168 ,.,. 

Ikmilililin )'-17- u.,.')6" 
Jcm~1. 3S-""- If"'-""" 

P,rimn" Soils 
L.o~ "r,,~ Splflsm"n Club N2.uJ E21S 51 
Nnnh Mt''-1 NI,U ElM 52 
TA·H NIWJ W01S S) 
TA· .. ., 516' filMS 54 
Whilr Rock (r.'I) 505S ElMS SS 
T~nbwi N.,2ft ElID 56 

U,.·S", Snitc 
TA·21 NIJ9' EloIO S7 
b.'1 neTA·S} NOS. E21" SII 
TA·50 NOl' £1195 S9 
Two-Mile Me-~ :,,025 EOJ(J SIO 
E.1.\1 at TA.'" SIJHO E295 SII 
R-Sirr RIl.1J ~'I 50.&2 EIO) 512 
Potrillo Dr;"c SOfi5 EI~ 5U 
S·Silc SOlS W02S 514 
Nur Inl wc:ll DT·q 5'50 EI~) SIS 
St'''' T A·l.) 52 .. 5 E2!S 51" 

-s.,iI !..Jmrlin& 111II.·aliuR~ an:" I'l,..en in Fip. IS and !U; \Cdinwnl ~mrlin" 1c1ll."afio,". in F;P. " 
and 21. 

"'Thr r",c k'dimcnl ~.JlicJm on Pnfrilln. Frrtt'r. Indin. Wale-r. all4J AndMJ CanyoM lncale" .II Slar" Rn .... " 
,,"e: cOR\idcre:J pcrimdcr ~1.1li,,~, bc'1.· .. uw .. II i.-1h.,tarnry racililiu atc 'fllcalrd W", n' Siale: Road". F.iJIII 
.. ddi.ionoll k'dimcn. ~Iatic",~ ate: lonle-d .II liar ('c",nlKlk"C" .. rifle Rin Grande 1M I1M' tnUnw;nl! m.Ji"t 
c.1ny,,"'; Sandi .. , C.1ft.1d.1 And .... Mnrlalhbd. 'ajuilfJ. Wlfr,. Anc"". Cb"laitlui. all4J Ftijnk,. 

t. ·~I 





Tabk Ci·.)t. Ibdlud ..... lc:aI A .... ,·' nr hrimt.tr Seellnig,,-

Gnu 
'H l"l~1 ToW V .... lu .. L·Pu ua ... Pu Ga ..... 

I Mal ioD HO ... I!CII ..... ~pClI&! C~ (P!~iI&! ,,ellS! '"ouOl,: .. lalW 

,,.,;,,,,,,, SNim,ftls 
{IUljr II SR·4 u.~ (o.:!, U.7U(IU2) 2.7(11 .. \' fl. Ill. I (11I)Utl) lUlU (O.tlOI) -0,6 (n.4) 

na),O'1 SR·" U.Q (n.4) II UK (Ii. 10) 2.7 (U.:-) tJ.(I'2 (0.00 I) tl.(l':\ (lUlU!) -41.4(0.4) 

S. ... illl SR·" 0.4 (tl.2) n.1lI ~".III") .... (I .... ) U."."(1l.un2) n.lllhQ (U.fIIS) 11, .. (I),") 
MorIa .. d II SR· .. tI.Q (0.) U.IQ (11.07) 2.S (0.2) 0.004 (lhJ02) 11.(.,:\ (tU.'2) II." (n.") 

( .... 1IIcb deillucy 11 SR·" 1.7 (U.:-' U.2:! (lUN) 1.)(0.1) 0.1'1(12 ~U.nnl) n.utl:! (n.llI2) ,,"lIlla.") "",.. 
t-:jarilO 11 SR." U.Q (IU) 0.11 (u.ln 2." 'U . ..'!l lI.lOI (n.Onl) 11.11'2 (tUIII) U.S (iJ.") ~~ 
Pocrill" II SR..a 1.1 (0.) 0.).1 (IUN) 2." (11.2) U.l1(J!(U.l"lI ) ml12 (lUIII) II.~ lIt .. ) 8e 
Fe~IISR"" I.U (0.". n .... '(0.12) l.1 (n.l) 1 .... 1 I «(J.III') U.tllJ (n.no.!) 11.5 Cl .... ) 18 
ladi" II SR·" •. 7 (0.3) -it 11('''0)) UC(U.2i U.IU'(U "lfl) O.OUl (1t.IUI) -I." (U.4) 

~Ut 

"" ,~ ... W.Ser II SR·" 2.2 (0.7) U.U" (U (7) I.S (tl.2) 1l.IWI'(1l.'.U, 0.ut'2 (IUIll) -1.Q (" ... ) 
.r.. ~o ::::- Ar.:ba.sSR..a Ie! (0.9) O_\~ (0.1)) l's(n.:!, U.IMIU(O.lWH) (W02(IUMII) -I.! (t1.", 211 

frijole,. .111a ......... cI o.~ (O.l) u.I~(n.lO) S.2 (O_~) U.f102 (0.U04) It.tJlIfl(U.IJ(JI , ".7 (U.b) ~r-

S.NliI •• Rio tin""" OJc (O.l) O.o.a (O.tlK) 1.6(0.2) n.tlo:! (n.oo I) u.uJJ fU.ntJ~) 0.2 (u.") 
;::.5; 
iZ c.a\adI AllC'u., Ri" Gra""" 0." (0.) lun (1J.U'7) I.S (0. I) ':.(100 (o.ut.)) O.lll I (o.nOl) ...('.K (It'" n~ 

M .... aJad •• Rit» (in""e o_~ (0.:-) U.II (O.LN) L'(O.I) tu.'ou(o.uoI ) o.ut" (O.tlOl) 11.7«(1.") In .... 

Pajari.., •• Rio c.in"dc o.~ (O.J) 0.1 I (o.LN\ 2.) ,n.:!) 0.004(0.001' 0.017 (0.002) -n.:! (0.") i~ 
W.tcr,' Rio Onadc o_~ (ttl) U.I I (0.09) 1.2 (0.1) 000(1,0.000) 0.002 (0.00 I) n.:! (0.") 

Ar.:ba.1 Rio an"'" 0.) (tl.) 0 ..... (0.("') 3.9(0.'" U.tnl,OJJUI) 0.005 (lUI,. ) 2.6(0_~) 

c.. ..... quib"i .1 Ri(l ('n"'" o.s (0.3) 0.17(0.09) 2.4(0.:) O.OW(o.OOO) 0.003(0.1101) -0. 1(0.", 

frijole'.1 Rio c.innde O~ (0.1) 0.16 (U .tN) 2.9 (0_\) o.lI.a (0.001 ) 0.005 (O.ut'l ) I.K (0.'" 

M,.imum 11.2 (0.") O.7CJ (tt '2) S.:! (O.S) 0.01" (O.OO..'!) 0.t.v.9 (O.ooS) ".7 (0.6) 

-Samplft "C'''' c:u1l«lrd in MI)'.~",ohcf 1Wl); cuualinc uacc .... ir.hft.rc ira tIIrcDlbe\U. 

~--------------------~~---~----------------------------------------------------------------~-



/"" 
( 
I 

Tabll Go»' T ........ MICa"" (10111) I.. PtriIaeltr ScdIr.aCi (~.) .. 

AI ... Cd Cr Ita Pb 
l~lon 

~·niM"~r S«Iilfl,l'IIs 
Gill;:.' SR·" O.Q 0.)2 )90 .. ,. 0.0"...5 ~.O 0.J2 
BlroIISM. .... 1 t 1.'1 llO .. I" 0.02.5 20.0 1111 
Pueblo al SM.·" u.) 0.25 90 .. .. 0.025 20.0 0.27 
Las AI.mw. .1 SR·" I.:! 0.24 12.) 4 .. 0.02.S 20.0 0.14 
Sind .... SR·" n.Q u.22 120 4 ".1 0.025 20.0 D.1l "',.. 
Monandld II SR·" UI 0.61 160 4 'Y.! 0.025 20.0 0.13 ~2 
Clilld. dcl nUC)' II SR·" U.5 0..3 231 .. .. 0.025 28.0 1.5 i· 
hj .. ri.., •• SR··; O.l.~ 0.'\8 220 4 .. D.02S 20.0 0.05 ",I 
PoIrilio II SR ... D.S 0.71 lMO .. 9.1 0.025 22.0 O.OS ~! F.DC.'C .1 SR· .. 0.5 0.8 lSO .. M.2 0.03 20.0 O.USS 
Indio.tSR..a 0.5 2.1 270 .. ".K O.OZS 1J).l) (1.1 ~i 
Wal~r'!llSR·" 0.5 02l 210 .. .. o.oZS 20.0 0.5 II Antbo •• SR .... O.S 0.)) ~ .. ..... 1).025 20.0 0.n5 

DelCCtioa Umil 0., '.0 100 .. .. O.illS 20 O.s "'-4 
"'0 

-Sampler. weN ('Ollcc1cd ia M.)··Octobcr IWO; I~ 
IiJIAnlly1cIare ror toal.t..adaDl"e or ul«lcclracllk ia ... Mdimelllllmplo 



...... " 

'1 Table G·J6. Il"ioc ...... al Aaalysft orOa·Sil~ Soib.ad s.dlaanlS-

Tolal Gna ,," tlSr me. UnDlu .. lJIPu UI.MPu ZAIAa GallI ... 
1«.lIoD " ... "CllmL, (pCL''R (J1CV&) il'l'&) (pCiI&) (pClIl! (peL's) (coaDbI .. W" 
()1I·.Sil~ Soils 

TA·21 3.6 (o.s) 0.42 (l1.D) 0.lI02 (O.UOI) U.OO 1 (lWO') 3_' «().~) 
Ea.,. 4.lf T A·~) 405 (0.6) 0.614 (0.12) o.uo:l (u.oo I ) O.O~ (0.(J(4j 3.4 (0.5) 
TA·!IiO 2.6 (U.4) I .... (0.64) 0.004 (u.um) 0.012 (0.002) 2." (11.5) 
T'III'''Mil~ Mua 0.2 (0_\) O.JO (0.40) U.OOl (O.lXII) O.tl)) (U'(IO 1) ).) (0.5) 
Ea.\1 or TA·54 1.3 (0.4) 0.10 (O.OM) 0.00 I (0.000) o.om (U.lIOI) 3.2 (0.5) 
R·SilC ROlli O.S (0.3) I.HK (0.45) U.OO I (IUl) I ) ll.O~" (lI.lKJ3) 3.2 (0.5) "',.. 
Potrillo Dri,'c 1.1 (0_\) 0.6.1 (0.12) 0.00 I (O.ll) 1 ) n.o~'! (U 00:') 3~ (0.6) ~~ 

j,,. 

S-Sil~ 0.3 (0.3) 1.03 ,0.42) 0.001 (O.llll) O.lll:! (0.00 I) 1.9 (0.4) ~~ 
Nar lelt 'III'CII OT·'1 0.6 (0.3) 0.9) (0.4..\) 0.0(10 (U.llJU) IUl)S (lUIO I) 4.0 (0.1i) ~o 

"'1.1) 

NearTA·)) 13.0 (1.0) 0_10 (O.OM) O.RH (0.001) 0.007 (U.OOI) 3.9 (0.6) ~ ... 
~> C'I 

Muimum 
~ -4 

:.. 13.0 (1.0) I.QO (0.64) n.OO4 (0.00 I ) O.()~ (0.004) 4.0 (0.6) 1110 
)I! c: -

~~ 
Sft/;"lfBfr'olfl f:jJIu,,,, R,I,.. Arcu F'): 

Add ..... C •• 'OII ~~ 
Acid Weir O.l (O.l) O.zs (0.09) I.K (0.2) 0.(4) (0.007) S.I7V (0.277) 4.g (0.6) n~ 

'" ... 
Pueblo I 0.) (0_\; 0.19 (O.OK) 3.1 (0.3) ()'()54 (u.OO4) 0.S63 (0.02.1) 3.4 (0.5) - 0 

Pueblo:! ).0 (2.0) 0.42 ('DS) I.K (0.2) O.uo.& (U.OO I) O ... ~) (0.017) 1.9 (0.4) I~ 

'bfa'''''''' Be .. Sprine 0.7 (0.3) ('68 (O..\H) 3.5 (0.4) 0.002 (0.001) U.210 (0.010) S.O (0.6) 
.... bIol 0." (0.3) 0.12 (0.07) 2.'" (0.3) 0.000 (U.OI.,) O.~,.. (0.001) 2.4 (O.S) 
Pueblo a' SR ... 0.0 (0_1) 0.44 (0.41) 4.0 (0.4) O.OIS (U.l)(J~) II.IUO (0.027) 7.::! (0.8) 

MUUnuai l.O (2.0) ('..68 (0.)8) 4.0 (0.4) 0.0$4 (0.004) S.l7U (o.zn) 7.2 (0.14) 



T.bIt ( ..... (C .. ., 

Ta .. ' (il"lllU ... "Sr .lfC. ll ......... UlPu UI'-" IotIA. <I ..... ........ "'-'eCII18U cpt~WI! ',c.~VW ·eat&! (peW&) (,clip (pCl/&) (touaW.bVw 

S«Ii,.tttls,/rolrl 1-.117 .. "" Rf'/ftUt AI'ftU' (Coal} 
0.--.... A ... OI (. • ... D'a. 

l>r <.'Inyon III>I"S·I IJ.~b (U.17) 0.1 b (ll.lVC) ~.U (U.2) n.uu5 (11.1."') IJ.U~t (UJI12, n.n~ (o.n04) I.N (0.4' 
Dr C .. n),,'n •• 1>1'S·4 (.,417 (n.2") 1 .... \ (II.::!) 2." (O.l) U.U:!N (0.111.1) n.UN «(I.nU~) n.171 (n.'ICI."" :l () (U.~) 

u. AlaIlM_ ('an,.,,,,, .1 nOds.: n.~1 (U.ltt) 1I.ltt (Itl I) 2." (11.2) U.I.'2 (0.'."') tUIO:! (0"."', n.Utt? (IWO I) IS (1t.4) 
U. AIa_ OInyon I' LA()'I U.07 «(1.1") u . .! I (U.I.!) 2.~ (U . .!) 0.11'7 (0 II. I ) U.I~.l (O.()(»I.) U.I)(t7 (IUlO I) 2.41 (05) 

La Ala .. OInyOll I' (i..~·1 0.17 (U.I!') n.llb (lUn) :!.7 (U.l) IWI:! (O.t'll'!) lW7) (O.M) 1t.U 12 (UJ)()2) ).7 (OJ) m r 
;,:00 

... Ala ... OInyon I' LA().) 0.7M (0.141) I.I~ (0.141) 2.4 (o.:!) n.1)24 (O.lIt.1) n.nw (0.006) 1I.14Q «(Wiatt) ~.4 \~;:~ .• . .-

WI AIa_ ('anyun "LAO· ... ~ - 0.41) (1J.)t,) 1.23 (U'~') 2.' (tI.2) II.O!.' (O."':!) u.on (0.005) 0.110 (IH.~) 2.0 (0.4) g~ 
... AlaIlK< OIn)'on I' SR·4 O.):! (11 .... \) 0." (0.17) 2.0 (11.2) ".020 (O.(.':!) U.O~J (0.004) 0.066 (O.IIOtt, 1.6 (0.") Co 

'!I/I u. AlII'" .. ("anyun I' T,,,",vi O.I:! (O.lft) Ito:! (U.IN) 1.7 (0.2' ".II)() (0"1"') O.Olft (0.W2) 0.00'1 (0.00 I ) "4 (U.'" ~ .... 
~ ... Alaanoa. OI.yua ,. LA·:! 0.11 (0,17) l. ... (O.~) lUI" (0."") 0.026 (0.001) 0.0lI4 (0.00 I) I.J (0'&' 

":$. 
0.11 (U.IO) ,- .... 

'" 11'10 
~ .... AIa~ C'an)'un •• Oem, ... 0.311 (0.27) U.II (IW7) 2.1 (U.2) o.nou (0.1104) 11.1"" (11.007) 0.U21 (0.1-"2) 2.0 (0.4) c .. 

1I-
o to 

.... r 

Mllilllum 0.97 ('t2", I .... ' (n.!.') 2." (O.l, n.oZIC (0.003) U.1S3 (I1.UnH) 0.171 (O.lJOK) ).7 (O.S) F'); 
~~ 

.............. e .. ,.. n ~ 
", ... 

M ........ d •• CMR O.,ihli ... 0. ... ) (0.21) O.I~ (0.07) 1.41 (O.:!; 'U"') «(J.DII) O.lIOO (ll.OlIO) n.064 (U.lM) -b.~ (0.7, - 0 

MOItI.tid WftI ~r (;S. 1 0. .... (0.141) 0.7;\ CII."I) I_~ (0.2) (U1l7 (0.010) 0.012 (0.007) O.IZIC (0.095) 0.9 to.4) § ~ 
MNII ...... GS·a 0.-.0 (0.:0) 27.'" (".12) :U (0_1) 7.4HO (0.:B2) Ift.MOO (0596) 31.000 (4.7f10' ,,".0 (7.1)) 

MORaIdid .. MCO-S 1.)7 (U .... ') I.UIC (O.I!') I." (0.2) 3.twO (0.133) to.4OO (0_190) 14.2(1. (2.140) 14.0 (1.0) 
MOdIIdid .. MCO-7 O,It. (0.141) ).3M (0.tt2) !.. (0.2) 2 .... ~ (0.110) J.~ (0.151) ".4$0 (O.fIHO) 1".0 (to) 
MOdIIIdId II Mco.Q 0.4 I (U.I4I) 0."1 (0.10) ~.O (0.5) O.WI' (O.OOS) 0.011 (0.009) O.2.!b (U.1I3) .... (0.6) 

MOltiIdid I' Mco.l:1 O.!tO (0.20) 1.'IlI (0."7) 2.3 (0.2) 0.004 (O.OO!') 0.024 (O.tJOK) 0.044 (1I.11llS) 1.2 (0.4) 

" •• imum ~J7 (0.4.1) .!7.4U (,&.1:) ~.O (0.5) 7.4MO(0.lIlZ) 16.800 (0.5_) )1.000 (".700) ,,".0 (7.0) 

-Samples "'CK rollec.ed ia May awo; ('OUn'ina UM'Clliincin In: in pln:II'~~, 



T ... Goll. Trwc MC'lall1a Solulloa EI ... ltd fra .. O.-Sile Sedialfats-

IM.IIa. ~ AI ... Cd Cr !!I Pb St 

SftlimllllS frotrt E/JI"rt" Rri .. Arms 
Add·Puebio Call)'o. 

Acid Weir 0.01 0.002 0.02 n.04 0.(1< 0.0002 O.:! IJ.OOI 
P\lcNo I 0.01 0.0028 0.04 0.04 O.llK 0.0002 o.~ 0.001 
"-bID 2 0.01 0.002 0.0' U.04 O.llH 0.0002 U.2 0.001 
"Imilkla Dead Sprilll 0.01 0.002 u.o:! 0.04 O.lMC 0.0002 0.2 G.:1JI 
Pueblo -' 0.01 O.(J(C 0.12 U.04 O.OM 0.0002 0.2 0.001 
'-bIo IISR·4 lUll 0,0042 0.0) 0.04 0.1lH 0.0002 0.2 0.001 

DP-.... ~.OI Ca.,oll 
DP call)'Ollll Dps·1 0.01 0.002 0.11 U.06 O.tlH 0.0002 0." 0.001 mr-
Dr callJOIl I' l>PS~ n.OI 0.002 0.14 0.06 O.OM 0.0002 0.4 0.001 ~2 
Las All .. QI')'oa It Dridle U.OI 0.002' O.OK 0.06 OJHC 0.0002 l'.4 0.001 ~. 

LuI ~_ Ql'yoa I' LAO-I n.ol 0.002 0.065 0.06 O.OM 0.0002 0." 0.001 ~i 
~Q 1M All .... Qnyoa I' GS·' 0.01 0.002 0.16 0.06 O.OK 0.0002 0." 0.001 z . 

~ ..... All ... Qayo. I' LAQ.) 0.01 0.002 0.'" 0.06 0.08 0.0002 0." 0.001 ..... ~ 
~ .... 

'.1\ Los AllIIMJI QII)'oa I' LAQ. .. .5 0.01 0.002 0.12 0.06 O.OK 0.0002 0." 0.001 ~o =, 
..... All ...... (iIlYoa I' SR ... 0.01 0.002 0.036 ll.U6 ll.lll 0.0002 0.:, 0.001 ~~ < r-
... AII..- OII1)'oa I' TUII"i CI.OI 0.002 0.14 0.06 0.08 0.0002 U ... 0.001 ~~ 
... All .... 0111)'0111' LA·2 0.01 0.000 0.16 0.06 0.08 0.0002 0." 0.00' ~~ 
... All .... QII)'oa al Otowi 0.01 0.002 0.14 0.06 0.08 0.0002 0." 0.001 m! 

M ......... c.re. -0 
I~ 

Modi .... I' CMR Buihlillft 0.0' 0.00': 0.'2 U.OO9 O.O~ 0.0002 O.OM O.DC' 
M ......... wnlafGS·. 0.01 0.002 0.67 0.009 0.02 0.0002 0.14 0.001 
Monalllld I' GS·I 0.01 0.002 0.11 O.IJOI) 0.02 0.0002 0.07 0.001 
Modi ..... II Mco.5 0.0' 0.002 0.11 0.009 0.0l 0.0002 0.07 0.00 I 
MCWIUdId II MCQ. 7 0.01 0.002 0.2 0.009 0.02 0.0002 0.07 0.001 
MOItI.tW I' MCO-Q 0.01 0.002 0.02 0.009 O.O~ 0.0002 O.llS 0.001 
MOIIUdad I' M('().I) lull 0.002 0.006 0.00'1 0.02 0.0002 0.14 0.001 

E1out"'a Proccdu~ 
TOI.ic llua..,.d 5.0 S.l' 100 1.0 S.O 2.0 5.0 1.0 
DttcctiC'1I Lilllil 0.005 0.002 0.5 0.01 0.04 0.002 O.OS 0.001 

IAnlI)"is (met1-) by EP Twcicil), _dIocb; lam pin were collected in May 19QO. 



TIl .. G-lI. RadlodMgkal AuI,.. of Stdlaatalll'rolll Rncnoin 011 1M 
RIo a. .... UId RIo G .... ad~ 

To'" Crall 
"H "Sr InCa lIraGlu. &lip-' IJI.J~ MIA .. Gam .. 

Lenl 10 a UG-4I!Cu...., (pCUB) (,eU&, (til'&! (pCl/&) (pC"" (eQI&) (c:aaelll.IaiW 

Abiqu;" R •• nW 
Upper 0.0(0.2) o.IO(U.~) o.~'W(O.OMH ) 2.4 (0.2) 0.(0)1 (0.0001) u.~ (0.0011) 0.0019 (0.0011) 0.7 (0.4) 
Middle 0.3 (0.2) 0.31 (O.~) 0.J2.~0.101 ) 2.~ (0.3) 0.00022(0.00006) O.OIJH (0.0002) 0.0014 (0.0009) 0.9 (0.4) 
Lower 0.2(0.2) 0."9(0.~) 0.1KH(0.CJ9.4) 2.9 (0.3) 0.0001 (0.(0)1) 0.(0).1 (0,(1104) O.UOt3 (0.0011) 1.2 (U.4) -.~ ... ~ 

S v"l 

MaximulII u...1 (0.2) 0.49(0.20) 0.325(0.101) 2.9 {O.JJ O.OOO2l(O.OOU06) 0.00]7 {0.cX1(2) 0.0043 (O.ooHl 1.2 (1).4) g~ 
~o 

C«1UIi R~",nW 
zen 
~i .-. 

Upper 0.0(0.3) 029(0.12) 2!"(0~1) 0.007 (0.0001) 0.0209 (0.0011) 0.02 (0.004) 1.6(0.4) " -
Vo ~o - Middle 0.2 (0.3) O.$5(O.U) 4.6(0.4) 0.0011 (0.0001) 0.0225 (0.0014) 0.016 (0.002) 3.1 (0.5) :lJ. 1.."",,'Cr 0.0(0.3) 0.40(0.09) 3.8(0.4) 0.1.)16(0.000 l) 0.0094 (OJ)OO4) 0.011 (0.002) 3.0 (0.5) 

~~ 
Maxi.um 0.2(0.3) 0.$5(0.13) 4.6(0.4) 0.007 (0.000 I) 0.0225 (0.0014) 0.02 (0.004) 3.1 (0.5) ~~ "'-4 -0 

BlCkalOUDd (1974-1~)1I 0.87 0.44 4.4 0.006 0.023 i~ 

as.lnplcs were ('OUccted in hi. 1990: coullliaa ulICCftli.ia 1'1' i ... !taiban. 

lI8ICkaIOUDd. uPf'C' limit (P\aIl)'IIUI. 10171). 



lOS ALAMOS NATIONAl LABORATORY 
ENVtRONMENTAl SURVEllLN4CE t8lO 

I.hl, (;.J9. Numhtr ur Kftuli, abowr Ihr Anal,U".II.CJQJ 
fur Ol')&llninin ScdlJIMnls from 

Nqclona. and I'ertmeler I..oc'alium 

I'll!! uf Orlanle: Cumj!!und 

VolalUf SnIt.yo'.IUr Pnllddr Itrmlddr "'"8 
." umhe, oJ C:D"'flDutu& 
Antl'p.ld 611 71 19 2 4 

R'RionalSldlnrlnb 
RioChilma I I 0 0 0 

Emhudo 0 0 0 0 
atnwi I 0 0 0 
Siln'" Crul 0 , 0 0 0 

Cochiti 0 iJ 0 0 0 
Ikmil1i11o 0 J 0 0 0 
Jcmc/ 0 0 0 0 0 

P,rinr,',r ... ,dinr,nb 
Gu .. jl." :II SR·4 0 0 0 0 0 
Ibynal SR-4 0 0 0 0 0 

S.lnd~ ii' SR-I 0 0 0 0 0 

Mof1;mditd al SR ... 0 0 0 0 0 
C ... n .. ub de Bucy at SR'" 0 0 0 0 0 

P"jarilo '" SR·4 0 0 0 0 0 

P""ino ii' SR'" 0 0 U 0 " FCIII."r .. I SR ... 0 0 0 0 0 

'ndio ... SR'" 0 0 0 0 0 
Waler al SR,,", 0 0 0 0 0 
Ancbfl ~I SR·" 0 0 0 0 0 
F,ij"rn al S~li.'nll' 0 J 6 0 0 
Monumenl I Ju&Jqu;ef1cn 

E/JlII.n, R,I,,", """ !ied;",~trIJ 
Add·Pu .. hfn (·.n10'" 

I'aKbI&,1II SR·. 0 0 0 0 0 

OP·I All AIInnM (~ • ..,afU 
La .AI.vnoI11 5R ... 0 0 0 0 0 

r 

( ' ,<10" , .-



Table c: .... ... ...: ... 1taI AMI,.... ofStdI_1I rr. ... Ard,,~ Wu" M ........ Ala (I'A·54)· 

Gnu 
Ii: IIFCa To ... U .... I ... 111,., ~ ... Qua_ 

l .. atlo. ",,6 "CiJ .. U (p£UR em» ceC"&! b!C"J) (rouDblallllW 

.~""'I\' ... ",. 
1 2lJJ(2.U) .0.07(0.07) 1.6(O.l) O.OO~(U.UO I j 0.(0)(0.00 I) 2.2(0.5) 

" !J.I)(2.U) O.o.~O.07) ~.7(0_1) o.clO8(O.OO::!) 0.026(0.004) 3.7(0.S) -
l HM..O('l.O) 0.0$(0.07) 2 .. 1(0.2) 0.004(0.001) 0.012(0.002) ).7(0.6) .. ~J)(~.tl) 0.l7(0.09) ).11(0.") O.ooS(O.(XU) 0.021(0.002) 3.(J(0.5) 

5 7U1(7.n) o.l~O.(lIn l.:!10.2l 0.006(0.002) 0.017(0.002) 4,)(0.6) 
Ift,-

6 .)lU)(4.U) ClOM(O .... ) 2 ... 1(0.2) 0.006(0.001) 0.03J(0.002) 3.1(0.5) ~g 
7 ...uJ(4.U) 0.01(0.07) 2.1(0.2, 0.00$(0.00) 0.029(0.00) 3.4(0.5) 21:a. 

S 4).1)(4.0) 0.14(0.", l.7(0.l, O.lJ03(0.002, 0.013(0.003, l.6(O.5, ii 
9 "I).O(~.O) 0.01(0.07' ~ .. 1(0.2' 0.003(0.001) 0.013(0.Q02, l.8(0.6) 1ft." 

~! ,... ... 
'J> tttuita ... CODCClunlioa !".t4.o.I).O) 0.37(0.09) ).11(0.4) 0.008(0.002) 0.029(0.003) 0(0.6) II '-' 

BacqwauDd (l974-19d6) 7.2 0. .. 4.4 0 •• o.OD 7.9 H 
Maim ... C'OIlt:alnlioa ..... III~ 

-0 
perce .... of _..,.,ad 1.:00 14 86 133 1Z6 54 I~ 

A • .,.icallilnib oId1l1Cb Ai 0.1 0.3 0.002 0.00: 0.1 

·~ .. plo 1II'Cft ,"OIICCtOd • AIIIDI 19IJiO; C'Ouali.ullCedaiMia I. iD pI.Dlhacs. 



T.blrG ... I. Su.......,o' ........ IAaaJ,sao' 
Stdi .... b 'ro .. TA .... 

Cnu 
JH IJ1C, To'" " .... J&: .. 13Ipg UI.~ Ga. ... 

S .... U04ecu.lJ c~r; .. (ga) (!fila) (pCU" (C'OUWaWtIi.L 

A·l 21.0 (2.0) CUM (0.09) 3.2 (0.3) O.tXlJ (U.ool) 0.002 (0.00 I) ).1 (O.S) 

A·2 .s.2 (0.6) 0.1$ (0.12) 2.2 (0.2) 0.005 t.;"~l) 0.003 (0.00 I) 1.4 (0''''1 
A.:- 7.M (0.11) 0.20 (0.09) 2.H (0_\) 0.000 (0.00 i) 0.002 «(1.000 1.3 (0.4) 

"'r" 

A'" Il.U C 1.0) 0.20 (0.1l) 3.3 (0.3) 0.002 (O.tJO I) 0.002 (O.tl") 2.4 (O.S) ~8 
A·.aA, al (0.9) 0." (O.OK) 3M (0.4) 0.000 (O.fW) 0.002 (tWO I) 2.1 (O.S) ~i A·$ 36.0 ("'0) 0.14 (0.12) 2.0 (0,2) 0.001 (0.001) 0.00 I (0.00 I) 0.5 (0.4) IUt 
A-6 10.0 (1.0) 0.16 (0.09) 2.$ (0.2) 0.000 (0.000) 0.004 (0.00 I) 1.7 (0.4) ~~ ,..., 
A·7 ~.O (1.0) 0..20 (0.12) 2." (0.2) 0.001 (0.001) 0.003 (U.UO I) 1.5 (0.4) ~ ... ... 

v.. 
A-lC 10.0 (:'0) 0." (O.ON) 2.7 (0.3) 0.00.\ (0.00 I) 0.002 (0.t.,1) 2.1 (u.S) ~i ... 
A·9 16.0 (2.0) 0.21 (0.13) :to (0.2' 0.001 (0.001) 0.(0) (0.001) I.K (0.4) Ii A·IO 2.lC (0.") O.ol (0.08) l.K (0.'" 0.002 (0.00 I) 0.002 (0.001) l." (0.5) 

A·II 6.6 (o.M) on (0.12) ) ... (0.3) 0.000 (0.000) 0.004 (0.001) 2.9 (0.5) "'~ 
Sali ... bKkpou .... i~ 

(1974-1986,- 0.44 4 .• 0.006 O.G!) 

aSec .. ,. •• (I"".). 



Tabk G-u. Tnn Me"" I. Sol ..... t:.lndcd hal 
StdI ....... TA"" '-r/L) 

• NI 
IDlaI eN total 

AI • Cd (~r III Pb em -!IfL !!!D 
i \t1~,t,,'ft ph .... -cUUR' 

1"\14; IIlI't!o.2M\1 J ~.(J 5.U lUll 1.0 , .. ' 2.0 5.0 1.0 N/A NlA N/A 

1.lmt'" 4'. dcl~Ii..n C·.,IU5 0.002 U.5 0.01 O.tW 0.(101 0.0' 0.001 O.Ot 0.01 0.01 III'" 

~g 
11» 

SUI .. ,. ~~ 1\'. 0.01 0.'.'2 II 1 0.0$ 0.1 0.W'2 1.0 0.001 O.OWS O.OIS 0.1 
,\.:! 0.0' 0.002 II. I \ 0.05 0,' 0.(0)1 1.0 (t.001 0.0005 0.01 0.1 ~"" ... ~ - ~\,,\ 0.01 0.002 o.n.~ 0.1 O.(UJl 0.001 O.OOOJ 0.011 0.1 J! ... - II.IJ'I 1.0 .. 
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Table G-48. Selected Trate Metals la Local aad RegioDal Honey CoUected DuriDg 1919.· 

Anealc BeryUium Cadmium Cbromium Fluoriae Lead Mercury Seleaium 
Statioa (!Allla) (!AllIs) (aWg) (!Allla) (1'1'1) (f'Wg) (nt'g) (fJ.Wa) 

CbirnlYo 0.1 <0.1 <50 <0.1 0.3 0.5 <0.2 <0.1 

Sin JUln 0.1 <0.1 <50 <0.1 0.3 0.6 <0.2 <0.1 

Los A1lln05 0.1 <0.1 <50 <0.1 0.3 0.5 <0.2 <0.1 

EI Rlncbo <0.1 <0.1 <50 <0.1 0.4 0.5 <0.2 <0.1 
mr 
~g 
-)I. 

Lower Monlndld 0.1 <0.1 <50 <0.1 0.2 0.4 <0.2 <0.1 ~> 
State ROid "b z3:; 

<0.1 <0.1 <50 <0.1 O.s 0.5 <0.2 <0.1 ~o 
~II) 

0 State Road 4C <0.1 <0.1 <50 <0.1 0.6 0.5 <0.2 <0.1 ~~ r-4 . 
"'0 c::r- TA-9 <0.1 <0.1 <SO <0.1 0.7 0.4 <0.2 <0.1 Cz 
~)I. 

TA-15 0.1 <0.1 <SO <0.1 0.7 O.f., <0.2 <0.1 <r 
~> 

TA-16 <0.1 <0.1 <50 <0.1 0.6 0.6 <0.2 <0.1 s:m 
zO 

lA-:!1 0.2 <0.1 <50 <0.1 O.S 0.8 <0.2 <02 n~ m-4 
- 0 

TA-3) 0.1 <0.1 <SO <0.1 05 1.1 <0.2 <0.1 :8:I1 
0-< 

TA-SO 0.1 <0.1 <50 <0.1 0.2 81.0 <0.2 <0.1 

TA·S) 0.2 <0.1 <so <0.1 0.3 0.9 <0.2 <0.1 

TA·S4 0.1 <0.1 <SO <0.1 0.4 0.4 <0.2 <0.1 

·t:nccnainty of the results is :t 10.,. The density of boney is about 1860 gIL 
blDcated near lbe Met. tower. 
CLocatcd near tbe camp ,round. 
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"'uhl~ (;·49. Stl~clrd Rudlonu~lidf" In f.()~ulllnd R~~IClnlll n~es Collected durln~ 19H9.· 

·'It 'He uNa '''Mn nCo ""Kh "'?('s Ilrunium 
Siltlion (p( ~i/l.) (pCl/I;) (pCi/g) (pOI g) (pCi/W (pel/g) (pCi/JP (nW,.., 

EI Rancho 7{K) 4.NO -0,24 0.11 O.OK C.:.,; fJ.l H 14 
(3UO) (7H) (5.3U) (4.54) ( 1.:!9) (W:'5) (3.03) ( 1.5) 

Chinmyu 200 2.7n -0.07 lJ.04 0.17 -0.15 0.17 ::!() 

(300) (71) (4.H4) (4.14) ( 1.17) (9.44) (2.76) ( I.H) 

Sim Juan 3(KJ 11.01 0.22 0.21 O.OK OA5 fJ.1 K 9 

(300) (72) (4.92) (4.22) (1.20) (9.hl) (2.HI, ( 1.1) 

lusAlamos tuo 10.41 -0.35 -0.09 0.25 0.57 (J.07 14 
(3IX)) (77) (5.20) (4.46) ( 1.2n) ( 10.16) (2.97) (] .4) 

l.ower Murlandnd 4400() I.K7 0.5Y 0.33 O.O'J 0.1 I (),() ] S3 
(4000) (61) (4.10) (l.5 I.) (1.00) (H.lX) (2.34) (3.0) 

Siaic Road 4 
b 8600 0.66 O.Ol -0.12 0.14 0.08 (WK 33 

( 11:00) (73) (4.97) (4.26) (1.21 ) (9.71) (2.H4) (3.0) 

Saale Road 41: 5200 7.05 -0.36 -O.On 0.14 0.44 (J.lh 2') 
(nUO) (75) (5.11 ) (4.l8) (1.24) (9.97) (2.'J2) (2'()) 

TA·q 1500 4.23 0.09 -0.11 0.04 0.65 1I.ln 31 
(30U) (59) (4.04) (3.46) (0.98) (7.89) (2.3(J) (2JJ) 

TA-lS 780000 5.37 0.42 -0.11 0.15 0.27 n.11 30 
(EOOnU) (69) (4.6K) (4.01) ( 1.14) (9.13) (267) i2.0) 

TA·16 J 800 4.21 0.l7 0.10 0.05 0.23 0.(.16 23 
(40(J) (54) (3.6H) (3.]6) (0.89) (7.19) (2.11) ()'O) 

TA·21 lHOOO 5.93 0.18 0.17 0.22 0.59 'UN HJ() 

(2000) () 'Y) (3.89) (3.33) (0.94) (7.59) (2.22) (5, 

TA-l3 410 oon 3.77 -54 -0.21 0.08 0.32 0.14 47 
(40 (JOO) (H4) (5.66) (4.85) ( 1.37) (11.05) (l.2l) (3.1) 

TA·SO 190 oun 3.40 -0.16 -0.12 0.20 0.11 0.00 37 
(2000) (66) (4.4n) (3.82) (I.OH) (8.71) (2.5S) (3.c) 

TA-S3 3300 non 8.29 45.76 6.05 6.56 0.21 0.24 20 
(300 (Jon) (73) (1.49) (0.57) (0.28) (9.71) (2.JJ4) (I.R) 

TA·54 1 H(XJ UOO 3.10 0.45 0.04 0.19 0.26 0.03 24 
(2OCJ on,,) (74) (5.01, (4.2'1) (1.22) (9.71) (2.86) (1.9) 

aCounling uncertainlies lire in parenlhescs. 
hu)(;alc:d ncar Mel. Tower. 
CUlCalcd ncar camp ground. 

G·(,2 



Table G-SO. ~Ieded Tnce Melals la L«aland Repnal Bees CoUeded duriag It". 

Anenlca Beryllium· Cadmlurab CbrolDlura· Jiluoria,b Lead' Mercuryb SelealulD' 
Slation (DBlS> (nBlS> (a&lg) (gil! (uWg) (!,&,g) laQ) (aI'&) 

Chiml)'ll 19 I.H <3 

Sin JUln <1 <2 21 HI 1.0 0.3 <3 <1 

LusAllmlll'- 22 1.2 <3 

EI Ranch" 170 <2 27 1.8 1.7 0.7 <3 <1 

Lower Monlndld 29 2.0 <3 mr zo 
Slale ROId.ae IS 1.1 <3 <en 

jj> 

Slale ROId.ad 29 1.1 <3 o~ 
z~ 
~o 

TA-9 um <2 17 1.7 <0.1 O.lI <3 ~In 
~~ 

~ TA.IS 100 <2 23 740 <0.1 1 <3 <I r-c 
=- ~o 
~ TA-16 11 <2 21 100 <0.1 O.S <3 <I 1I~ 

<r 
TA·21 90 <2 30 710 3.6 0.4 <3 ~t 
TA·33 2S <2 32 140 1.7 0.3 <3 ~o 

n~ 
TA-SO 4S c2 6 ISO 2.1 0.3 <3 <I 

m-c 
-0 
~11 

TA-SJ ~ <2 24 120 7.6 3 <3 0< 

TA-S4 90 7S 19 235 1.1 0.5 <3 

lOaII In: rrom 1988: unt'Crtlinty or tbe raullS is ~10,*. 
hOaII In: rrom 1989. 
cLocaled nclr Met. tower. 
dLoclted ncar camp Bround. 
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Tahlt! (;·51. IIllurdou!C Wllste MllnIlKt!mt!ul "'Ilt:mut!J 
1I11 .. .,s Ahamos Naatiunllll.uoorptor). 

.'acilily Type 

CUlltailll'r sluragt> (2 units) 
Miscdlanl'uus unit 
Misl'c:II;mt>uus unit 
Mhl'dlant>llus unit 
Surf.we impc.)unllmenl 
M isccllalJ':ous unil 
L,'mdfiUa 

Cnntaincr storage 
Co; lainer storage 
Cuntainc:r storage 
Container stnragc 

Sur race impounllmenl 
Surrac. .. c impuundment 
Mi!W:cllalll'ous unil 
~iSC'cllancuus unil 
Mi!W:cllancous unil 
Miscdl;mcous unil 
~isc. .. dlancous unit 
Batch trealmc:nl 
Containl'r slorage 

Container Sh)r;lh'!(60D) 

Cementing prOCOIl 

CoorrolkJ·air indncr01!or 
Cunlailu:r ... :.lr.,ge (room' T S) 
Cunlainrr stur:tgc- (room J 17) 
CClOI:llnt; 'llr;t~~l' (mnm t .J 

\,., ' •. ,liUt" 'h)ragl' eriK -m J ! H, 
2 wa .. te feN I"nl 

(01 1Il4.;incr,,'ur 

<90,UIIY Stunge 

Yes 

YC'!'. 

Clnscd 

Yel!. 

Yl'!'i 

Yes 
Yes 

Yc.'S 

Yel' 
Yes 

Yes 

Yes 

'ndr, (ilIlIl Yc:; 
C,mlilllwr ~hr:lgl' (u", .. )de) Yc.) 

Ccnuain,·t <ttll'lgC (iJ1~ick~ YC) 

&.. "nl/tine f lI\\lr11~C Yes 
Sur I';! :c' impc.lUtll."-tlenl ,So~'b) \',\,C 

Surf:wr lmpoun.ill~tnt (~)rNC'I) Vn 
Sur(al'l' Iwl' .... tlndml'iJI (Nol1hcasa) YC) 

t ... ~driUiII 

L."ldfill" 
T .. n~ I,nlmenl 

Con:,liUl:' ::·/lr:'Kt 

,---------

Im:lusion In 
Pari It I'~rmit 
Applicatiun or 
Interim Sial us 

frlll'rim slalU!! 

Interim SlillU'i 

JIIIl:'rim Malus 
Inlerim staluS 

hllcorim slalUs 
Nl'ilhcr 

Inlc:rilll sl;Uu
hucrim s,,,,us 
Inlerim t'llus 
Jnlc:rilll !>t1 .. IUS 

Nl'ilht'f 

Nn:hc:r 
Inkltm !'ila(U!> 

Inlerim !\talus 
I nrc: rim sl:.IU~ 
.nlerim ~lalU5 
Nc.,her 

Pemlillcd 
'ermillc:d 
Inh:rim slalUs 
Inlcul11 sl:ltus 
P(~rmittcd 

fnh:rim ~Iallis. 

Permitted 
Jnt(-tim ~larus 

Inlrrim ~rarus 
Inll'rim ~talW-

JilldiJn ~lalUS 

rnterim 'Ial~ 
Inlt-rim ~laIU" 
IncNim ~\.IIUS 
Inlc,am "11,0111 

'm,.,im MitIU, 

IlIb'holU ,;1:tIU~ 

Ndlhct 

S"ilht'r 
Pc: 'm;1I r ': 

P~'"ninrd 
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Tcchnh.'.1 Area 

T A-54. Area l 

TA-S4-8. Area G 

TA-S4-33. Area G 
TA-5S-4 

lOS ALAMO~ NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILLANCE lDIKJ 

"'aellilY Type <90·D.y Storage 

Lll1cJril!a 
Oil lilorage l;tub 

Conl:.iner slorllgc (2 unils) Yes 
Gas cylinder slorage (2 units) Yes 
Cnnlaincr slorage (6 units) Yes 
Relrievahlc slorage (3 unils) Yes 
Relrievable ~torage shart (6 units) Yes 
Container storage (5 units) Yes 
Container storage pad Yes 
13 Wil~le stumge tanks Yes 
for evapori'tor bottoms solulion 
Cementing process Yes 

lIlnkrim Slatus was tenninated in November 1985. These landfill~ life in the procc5.' 

In.:lusion In 
IPart II It~nnU 
Appllcalion ur 
Int~rlm Slalus 

Neither 

Close'" 
Interim sial us 

Interim slalU5 
Inl~rim 51atus 

Interim slal"s 
Interim status 
Interim llatus 
Interim slatu.; 

Int('rim slalll', 

lnterim ~Ia'us 

of being closed in accordance willi New Mexico Hazardous Waslt' ManascmeRi RcpJalioM. 

"--~----------.---------
( J -' 

I 

~ 
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LOS ALAMOS NATIONALU\BORATORY 
ENVlR(,NMENTAl SJFlVElli..ANCE 1990 ---------------------~ 

Tahir (;·52. ttl''' "'n:~ ('unlll'r' Ittlull lIad R~c.'u"o?I'y 1\", Inll'ra~tI()ns 
IIrn"n~ Ih~ IAahltrafory, Ih~ ",S. ":n~irunmtn.all'rol«lIon 

A~enl:)', """ Nl"w Mexil:ot!O ":n"ll'Unm~nlul 
Impruvrm"nl nhl~lun in 199ft 

LAN\. is vhiled hy EP.4. and NMEID fur il juinl in!\peCllon uf the tIST Prugr:nn. 

TII~' Lahor;tlury suhmillc:d Ihl' 19H9 FrLkral H,,'anJuus Wilslc ACli\'ilics rcporl 
to DOE EPNNMEID. 

Fchruary 12, IQQO LANL rc:,,'cjvcs aPI,rovcd clusure plillI fOl TA·16 Surface ImJluulldllll'JlI fWIII 

NMEID. 

~1;m:h 5, lQQO 

March 8, 1 Q90 

MMdl 16, I C)c)f) 

May 4. I'IQO 

June 1H, 1990 

July5.IC,'JO 

July 20, 1 <190 

July31; 1Q9() 

AugUSI 24, 1 Q'JO 

Seplember 1 X, I'JCJU 

Scplcm"'=r 1 Q, 1 'JIll) 

The NMEID/EPA 1.·"lIdUl·lc~ IIIC IInnual RCRA compliance in~prcli"n ur LANL 
on M.m·h 5 . '}, I'}'}n. SCVl'rnl minur viulalions wcrc nU:"tl ill Ihe duseoul. 

The EPA issues Ihc tlSWA porlioJl "f Ihe hilzanlous wilsie p!.;mil. Bc"UI1ICl> 

""xfule VlIIll( lhe pcrmit. Effc"live lI;lle • April 23, 1 QCJ(). POI.!)/Ino; appca/t-d 
(Rad lI1onhoring). 

The uloor.tlOry suhmillcd the 1981J H:lz.lrdll:Js W;lsle and Wasl,' Minimi:t:lliull 
R':purlill DOE 10 selld 10 NMEID/EPA. 

TIll: ~Ihoralory n'l'ciVl:d a notic\! of findings (ur J;lIIuary's UST inspeclion. 
Two minc»r violaliuns were nUll'd. 

nil' ulhoralury rr,_'cjvc'-' :l NUlice of Violation (NOV) for lhe finding.o; uf March 
S, 199ft NMEID/EPA :mnual RCRA cClmpli;ln,'c inspecliClJl. 

L.ANL, DOf! ~uh",il 1 Q90·1991 invoice/regislralion and paymenl for USTs. 

LANl, DOE suhmit a \Hillen rcsponse 10 lhe June 18, 1990 RCRA NOV. 

NMEIO acknuwlcJges Il'l.'l·iJlI or lhe rl:spunsc lu lhe RCRA NOV and 
recognizes lhal all cited 'w'lolalklOs have been addressed. The NOV act jon will 
hc fomlally c1used whl'1l infurmalion onlhe closure of a mille,", wasle tank is 
<'uhlllilled II) lh,' Siale. 

I.A:";!.. DOE submil wrillen nulificalion 10 NMEID regarding Ihree USTs lhat 
f:lirnJ lighlneli..'i lesls. 

L/\~ I "lIhlJlils final Closure: Rcpnrl f"r Ihl' TA· t(J Surfal'!' Imp"un~mcnlln 
""!UIJ_ A "opy was also SClillo EPA Rcgioll VI. 

Mel wilh f'otMEID In di~u!O., clas!\ified wa!de, mi"l.'d 'NiI~": Pari A, pl'nnil 
rnudirK'alillll rC(IUcSI, and ER Program ilP"IU:tt..'h III closure of RCRA ullils, 

,\gain IIIl'~ wilh Siall' 1111 permil m"dil"kalioll r\·,[u~·~I. 



O':lo~r 2. 1 Q'X) 

Ol:lllher 3. 1'1'10 

Ot:luhcr 10. I~IJO 

Nnvem~r 2. I YYU 

NU\'emher 7. IY'XI 

Nnvcmhcr 2~. t'NO 

November 28. I QQO 

D~ccmbt!r 12. 1990 

December 14, 1990 

December 20, 1990 

Decem~r 29, 1990 

LOS ALAMrJS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILLANCE lego 

Tllhl~ G·52 (Cunl) 

LANL. DOE suhmil infumlaliun ofTA·S3 lank l'ih:d in Ihe Junc IK RCRA 
NOV. 

LANL. DOE suhmjl ",rillen nnlifiL'aliulllo NMEID regarJing IWO USTs Ihal 
failed lighlne~s IC!ils. 

LANL. DOE call NMElD In salisfy .. 24 hr. nOlificalillll rC'luiremCJlI. Thc 
ndlifil'alilln W:IS fur a rcleil!iC (rum UST :11 TA·5S. 

LANL. DOE suhmit wrillcn nOlifiealion 10 NMEID o( a UST hcing ruplured al 
TA·5S hy iI backhue. 

DOE submils Class I mudific:aliun 10 Ihe RCRA Permillu darify hfurmaliun 
regarding radiu:tl'livc W:l'\lc. 

LAfltL !'icnds wrillen nOlifk .. lion 10 NMEID U5T Burcau r~garding Ihe rrmoval 
and replacelUt.'nl u( I:lllk in TA·16 SCI'\,'kc Sialiun. 

(ANL sends wrillcn slalUs repurllu NMElD UST Bureau regarding UST 
rCf1lOval al TA·SS. This WitS Ihe fin .. 1 rcpml rC'Iuin:d by Pari XII of Ihe NM 
UST regulalion!i. 

LANL semis wrilh:n nolilkalion lu NMEI DUST Bureau nOlifying Ihem lhallhe 
L,h:" .. lory plans on removing several USTs during FY91. This nOlificalion 
musl be received 30 days prior lo eonslruclion. 

~~tEID issueslcllc:r slaling the Attachment I repons submiued lo Ihem can be 
in Ihe (urm if ~ummary reports if alllhc records arc available for Iheir review. 

NMEID i~ues NOV slaling .hal summary reports have: nol been l'ubmillc:d on 
lime 

DOE/LANL have mecling wilh NMEID explaining:t misundcr!ililndin8 un Ihe 
sul'lmillal of Ihe repor1s (i.e., LANL awailinKlhc teller from I~ NMEID - is~ed 
on 12/12J'II'1} 

. OOE issues leller dmrred by HSE·8 bringing inlo queslion proposed Mllid wallte 
managemenl regulalions. At issue were proposals 10 porenlially r('Slrict low 
level radinaL1ivc: wasles, conniel wilh ~ ER program,lnd unfair n:sfriclions on 
government facilirie5 seeking varianco f,om the n:lulalions. 
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LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SUnVEILLANCE 1990 

Tublr (;·53. Typrs uf Uis~hllrKr" lind I'lirlimttns Munlturrd al 
Ihr l.ahuralury uDl'rr lis NI'I)Io:S 1'.","1 NMtKtZH355 

Numberuf SumfJling 
Type or msc:harge Oulruns Munllnrin" Rrqulrcd I-'rrclucnl:Y 

Puwcr pl.lOl Tulld suspc:mkJ 511Ih.s. fn:e: MUlllllly 
aVllilahJc chlurim:. pH. Iluw 

BlIilc:r blnw\Juwn 2 pti. lolal ~sfJl.ldcd soHds. Weekly 
nuw, "'op,,...r. iron, pho"'phorus. 
sui file: • 101011 ,,'hwlllium 

Trc:llcli cuolin!! WOller 3K TOlill 5us"...ndctJ sulids. free Wc'ddy 
ltvi,ilnble d,lorillc. phcl5rhurus, 
pH,nnw 

NCHlL'Unl'K.'1 L'cYo,ling )4 rH,now Wc:ckly 
waler 

RiuJinnclive wa51e 2 Amnmllia. c:hl'mic:"'''JCyge:n Wrckly 
Ire,lImenl plnnl demand, IOlal suspendcd solids, 
(TA-21 & TA·SO) cadmium, c:hrlJllliurn. copper, 

iron, 'ead. mercury. Zinc:, pH. 
now 

High l'JCplusivcs 21 Chemic;,1 oJCygcn ikmanJ, pH, Weekly 
W:lsleWjllrr now, lolal suspcnd&:d Mllids 

Phol" wasle waler J3 Cyanide, silver. pH. nuw Wed:.y 

Prinled ~ircuil buard 1 rH, c:hcmic,'al oXYI"" ·Jemand, WcrJdy 
IDIal suspcmkd solids, iron, 
cDppcr, silver, Iluw 

SaRilll"), waslewalcr 10 BiOt'hemical oxygen demand. VilriilbJe rrcquenc:y, 
"""',rH. 101:11 suspended solids, (rom .hrec: per mcnlh 
rc:c:al ('olirorl!lly,u:~ria In once quanerly 
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LOS ALAMO~ NATIONAL LABOAA70AY 

ENVIRONMENTAl.. SURVEILLANCE 1990 

Tublr (;·54. Llntll,. ~:"lllhll,.hfd by Nl'J)fo:S I'rrnlll NMOO1H.'55 
fur Sunllury OuCfull m5~hllr~r5. 

Pcrmil D:lily Daily Ullil uf 
DiSt.'h;.rgL" Calc:gury Pammdcr AVl!ragc MaximuJII MCaSUrL"1II1!1I1 

OlS TA·) TrcillDlcnl Plitnl BOD )0.0 45.0 ms'l 
225.2 N/A Ill/day 

TSS 30.0 45.0 mill 
225.2 N/A Ib/dilY 

Fecal coliform b311t:ria 1000.0 2000.0 nrg/IOO ml 
pH 6-9 6-9 standard unil 

025 T A·~ Lagoon and BOD 30.0 45.0 mgll 
Sand Fillers .0.3 N/A Ih/day 

TSS 30.0 45.0 ",gil 

0.3 N/A Ill/day 
pH 6-'" ~9 standard unir 

U)S TA-16 Trcalmcnl Planl BOD 30.0 45.0 nrWl 
25.0 N/A Ib/day 

TSS 30.0 45.0 mg/1 
25.0 N/A Ib/day 

pH 6-9 6-9 5landard unit 

04S TA-.8 Lagoons BOD 30.0 45.0 mg/l 
0.5 N/A Ib/day 

TSS 30.0 90.0 mg/l 
0.5 N/A Ib/day 

pH 6-9 ~9 5landan. uni. 

OSS TA-21 Package Plard BOD 30.0 45.0 m&'l 
4.3 N/A Ibleby 

TSS 30.0 4S.o m&ll 
4.3 N/A 1M •• , 

pH 6-9 6-9 slandard uni. 

'------------------------ ------------,,' 



Discharge Cah:gory 

075 TA-46N bgoons &. 
Sand Fillen 

()9S T A·53 Lagoons 

IDS TA·35 Lagoons &. 
Sand Fillers 

125 TA-46S Lagoons 

l ___ 

LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAl SURVEILLANCE 1990 

Permil Daily Daily 
Para meier Awr~lgc Maximum 

BOD 30.0 45.0 
1.3 N/A 

TSS 30.0 45.0 
1.3 N/A 

pH 6-9 6-9 

BOD 30.0 4S.0 

2.3 N/A 
TSS 30.0 90.0 

2.3 N/A 

rH !.-9 6-9 

BOD 30.0 45.0 
3.0 S/A 

TSS )(1.0 90.0 
3.0 N/A 

rH 6-9 6-9 

BOD 30.0 45.0 
0.5 N/A 

TSS 30.0 90.0 
0.5 0.5 

pH 6-9 6-9 

G· 711 

Unil ur 
Measuremenl 

mg/I 
IbId 
mgll 
IbId 

sl:'lndard unil 

mwl 
Ihfday 
IJlgI1 

Ib/d.1Y 
slandard unil 

mfll 
'btu 
mgl1 
Ih,'d 

§landard unil 

mWl 
1M' 
mtll 
IbId 

Jlamiard unil 



m"char'ltr 
lAIClllioa (Oulrall) 

TA-) (OIS) 

TA-l6 (03S) 

TA-IR (045) 

TA-:!l (05S) 

TA-3S (lOS) 

TA .. U (065) 

T .. \-46 (07S) 

TA-46(l2S) 

LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILLANCE ,ego 

Table (;-5':;. N .. nl-:S I'ermll MonllurinK or I-:muenl Quullly ,I 
Sanilary SewliKe 'fnalmenl Oulrulls 

Permll r,nmelrn 

BODa 
TSsh 
Fecal colirurm bilclc:ria~ 
pH" 

BOD 
TSS 
pH 

BOD 
TSS 
pH 

BOD 
TSS (90) 
pH 

BOD 
TSS 
pH 

BOD 
TSS (90) 
pH 

BOD 
TSS 
Fecal coliform baclc:ria 
pH 

BOD 
TSS 
pH 

BOD 
TSS 
pH 

BOD 
TSS (IMJ) 
pH 

Numherur 
i)niuliunJ 

t 
1 
I 
0 

0 
0 
0 

0 
0 
1 

0 
0 
0 

I 
1 
0 

0 
0 
0 

0 
0 
0 
0 

0 
I) 

0 

1 
1 
1 

0 

" 0 

46.8 
98.S 

1200 l.OO 

9.3 

76.6 
52.0 

IRO.O 
105.1 
9.'1 

aBioc.:bcmical oxygen demand (BOD) pennil limils arc 30 mg/L (20-day avcr .. ge) and 4S mg/L 
(7-d"yavcr"ge). 

b'fotal ~u .. pcnded ~lids (TSS) pennil limils are 30 mg/L (20-day average) and 45 mgtL or 90 
mg/L (7-d .. y avcrftge). depcndc:nl un the 30PCCinC nul(all. 

cfccar culiform haclcria limils arc I (UJ organisms/loo mL (20-dflY average' "nd 2 fJOO 
org"ni'fn'i/IfJ" mL (7-d"y avrr"gr). 

dR:tngr or permil ptf limil~ i .. hclwccn 6.0 and 9.0 slandard units. 

G·7l 



LOS AlAMOS N,HIONAL LA SORA TORY 
EN\iIACNME~TAL SURVEILLANCE 1990 

Tahlt (;.~6, I.lmils 1':Sllll,lbht'd h)' ~ltUES P"nnil ~~Ultl28.\~~ 
fur IncJusldlil oulrull U;"dHlrg"" 

"t'rmil ))ull) " ... 11), If nil (lr 
l)is~hllrHe ('ulet;ury Itlirurnt'lt'r ,\n-rllge I\huimum ~1t' ... surt'11I ~ ;11 

OlA Pmn'r plant TSS 30.0 IINt.n 111&,1. 

Frl'l' CI 0.2 Il.!i IIIWL 
pJl 6-9 6-Y ,lillh.larJ unit 

O:!A Buill'r hlnwJnwn TSS 30 JOU 1II!!J'1. 
Fl' 10 411 111!!' I. 
Cu I I 111&,1. 

P 20 40 I1IWI. 
SO.\ 35 70 IIIWL 
Cr Rl'purl Rl'J,urr m!-UL 
pll 69 (,-'1 \1 amlafll unit 

()3A Tr~al~J "(luling wall'r TSS 311.11 IU(W mwL 
Frc~ CI 0,2 0,5 mWL 
p S,(J S,O mwL 

(~A Num:untal·t cUt,ling W,lh:r ptl 6-') 6-lJ !\1;mJaul unil 

IlSIl Raclinact i\'e wa!\tc coDa IH.M 37,S Ih/Jay 
USI Irealment pl:,"1 COD" 94.0 136,(: Ill/day 

Tssa 3.K 12,~ Ih/Jay 
TSSb IH.H 62.(, Ill/Jay 
Cd:ll (WI 0.06 IIl/J;IY 
C~h 0,1;(, 1).3 Ill/day 

C~ (W2 .,.ox Ih;Jay 

Crt> 11,19 (UK II·/d .. y 

Cu· ".13 n.13 Ih/day 
Cuh ll,ft3 n.63 Ihlday 
Fc:ll 0.13 U.J3 Ih/da)' 

Fe" I.U 2.0 Ihlday 
Ph:ll IWI IW) Ih/day 

Ph" 0,06 O.IS Ih/d"y 

tlga U.()07 0.02 Ill/day 

tI"h ~ 
n.m) O,CI9 Ih/d;IY 

Zn:ll U.13 U.37 I hId a)' 

Znh 062 UJ) Ih/day 
plf:ll 6_C} (,-lJ M .. ndard unil 
pHh 6-9 6-') M;IIIdard unal 

(j·7 :! 

I 



LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILLANCE 1990 

Tllhl~ (;·56 «( 'unl) 

I'errnll 111111)' lllllly 
Discharge CalegOry Pllrum~l~r A"~raK~ M&allimum 

OSA High nplusivc COD 150.0 250.0 

TSS 30.0 45.0 
pH 6-9 6-9 

06A Photo waste Cr-.; 0.2 0.2 

AS 0.5 1.0 

pH 6-9 6-9 

128 Printci.l cirl'Uil b.,)ard r'OD 1.9 3.8 
I:;S 1.25 2.5 
Fe 0.05 0.1 
Cu 0.05 0.1 
AS Report Report 
pH 6-9 6-9 

ALimitations for outfall 050 1clC4llcd al TA·2 ... 2S7; COD = chemical olygcn demand. 
bUmilalions for OUl(all OS Ilocarcd at TA·50·j. 

---------------- G·7) 

Unil ur 
Mrusuremenl 

mtt'L 
mglL 
slandMd unil 

nlg/L 
mglL 
slandar" unil 

Ib/day 

Ib/day 

Ib/d .. y 
IMJay 
Ib/day 
standard unit 



LOS ALAMOS NATIONAL LABORATORY 
ENVIRONr.tENTAl SURVeiLLANCE 1990 

Tllhll: (i·57. NI1In:S I'rrmlt MonUorinM or .. :murnt QuulUy ullnduslri~1 ()Ulrulls8 

Numhuar 
J)jscharg~ Outran Number or JI~rmJl Numbrr(lr R .. nA~ (lr Outruns wUh 
C.lfg!)ry No. OUlrall!i Ilurumtlfr Uf"luliuns nnlaaions U""IuUons 

Powcrplanl OIA TSSb 6H2.0 

Fn.~e Ct 0 0 

pH 21 2.2-i2.S I 

B\lilcr blowdown 02A 2 pH 2 9.5 
TSS 0 0 
Cu 0 0 
Fe 0 () 

p 0 (J 

SO, 0 " Ci 0 (J 

Trcalcd cooling OlA 18 TSS 2 IOI.O-lrXW ., .. 
W;dcr FreeCl J 0.7-17.9 J 

P 6 5.9-24.2 4 

pH 0 () 

Oil Sheen" J I 
Orr-Normal 

Discharge!: I 

Nonc:onlild ~A 34 pH 0 (J 

cooling W;UCJ 

Radioactive: wasle 051 anti 2 CO [)II 0 0 
IJ.:almeni plana (\SO TSS 0 0 

Cd 0 0 
Cr 0 0 
Cu 0 0 
Fe 0 () 

Pb 0 0 
Hg 0 0 
Zn 0 0 
pH 0 ., 

High explosive OSA 21 COD 1 452.0 I 
TSS 1 144.0 1 
pH 0 0 

on Releasc4: J 1 

(j·74 



J)ilichllrge 
Calegory 

PholO waslc 

PrinlCcJ circuil 
boarcJ 

Oulr,,11 
No. 

06A 
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LOS ALAMOS NATIONAL LABORATORY 
ENVIRONMENTAL ~URVEILLANCE 1880 

Numb~ror 

OuU.Us 

13 

1 

112 

Tuhlr (;·57 (Conl) 

J'ermll 
It.ramder 

eN 
Ag 
TSS 
pH 

pH 
COD 
Ag 
Fe 
Cu 
TSS 

Nu'nb~ror 

Unlallons 

o 
1 
o 
o 

o 
o 

o 
o 

aLimils sci by Ihe NPDES pcmlil ilrc pr~"SCnlcd in Table 0-S4. 
"Total su!lipcndcd solids. 
cLimirs nol included in NPDES permil. 

dChemicai oxygen demand. 

G·7~ 

R.nK~ or 
nnl.lIons 

l.H 

0.246 

Numh~r.,r 

Oulrulls wllh 
nnlllllun~ 

() 

I 
o 
(J 

o 
o 

u 
u 



LOS ALAMOS NATIONAL LABORATORV 
ENVIRONMENTAL SURVEILLANCE tlKM) 

T.blc G·SB, .'cdcnl .'lklilty Compllancc ARrcemcnt: ~hcdulc rur 
lIpKradlnK the l.aburatury's W""tt:\tutn OutClllis 

Outfall 01A (Boiler B/tJM'dtJM'n) 
Final dl'~ign Cumrll'le 

Adv(rli~'ml'nl uf C'un~lruclion coniraci 
Award ur ~:lJn!'>lrul'lilln l'unlral'l 
Con!\lru~:liun "','mplelinn 

In ,,'umplianc!.' wilh fil1allimil~ 

Outfall 05 .. t (liE Wa.fleM'aler DLfchargf') 
Final dc!Oign l'llmpil'le 
Advcrli~m!.'nl ur cnn:r.Iru<:lion c:onlrad 
Award uf cun!\lrul'lion l'onlracl 

Cun.'ilru,,'lilln "'umpil'lion 

In complianl'c wilh finallimil~ 

OUI/all 04S (TA·18 Sanilary Tr~alm~nl Planl)
OUI/all 09S (TA -5J Sani/ary Lagoons)
OuI/alll0S (TA·JS Sanitary Lagoon,,,)-

Final dc!Oign l'nmplclc 

Advcrti~mcnl uf cun!ilruclion ('onlracl 
AWilfd ()( cnfl.,rrucl;on con.ral'l 

Con~:ru"'liun complcli"n 

Spc:cial raciJilic:~ ,:umpil'lion and fadlily slartup 

In ,,'nmpliancc wllh rinallimils 

OUI/all OSS (TA ·21 SlIniltlry Paclulg~ Planl) h 

Final dc:r.ign ,,'umplc:le' 

AdvcrtiKmcnl ur cun:r.lrucrion conlract 

,\ward nr "'un~r1k:li"n ,,'unlracl 

Con!ilrucliun l'umplctiun 

Special facililic!i cumplclion and fadlil), slilrlup 

In compliancc wilh finallimils 

Oatr 

December 1988 

February 1989 
April 1989 

Scplcmbcr l'IfI.'1 

Oclober 198'1 

Dcccmtlcr 1'188 
Fctlruar), 19H9 

Ap,iI 1989 

Augusl1989 

OclotM:r 1989 

June lCJCJO 
Scplcmbcr 1 CJ90 
Dc,:em~' J 98'1 
January 1M 
June 1'1412 
July 1'1412 

AugU!illoNO 

Scplem~r I~ 

IXcembcr lWO 

January 1 '192 
June 1992 
July 1992 

Slalu~or 

Target f).le 

CUlllpll'lrd 

CumpJclrd 
Cnmpklrd 
Cumpirred 

Cumpil'lcd 

Cumpil'led 

CumpkrcaJ 
Complcre'&! 

CompJrlrd 

Complclcd 

Cumplc:lcd 

Complcled 
Completed 

June 1'1412 
Junc 1992 
July 1992 

Cumplrlcd 

Comrletcd 

Compkltd 

CnmrklCd 

ComrlCICd 

CnmrlClcd 

·Schedule bawd on Phase I (Treatntcnt Planl Comlrudion) oC ahc Sanilary Wa~l1er Systems 
Con~lidation (SWSC) Projed. 
bSc:hcdufc ~d on Phaw I (Sand Fillcr Addilinn)oClheTA-21 Plant Upgradcl, 

(j,7" ------_./ 



lOS AlAMOS NATIONAlLABORATOR .... 
ENVIRONMENTAL SURVEillANCE 1890 

T.blc (;·59, .'cdrnal .'lJdllly Cumplhm&:t AKI"ftnlrnl: 
Interim Compll.nce I.Imlal 

UI~hurKe I.ImU.Unn· 

n.lI, AvenJCc 
(Ih/d"y) 

nail, AventJle 
(mWI.) 

1)1111, MlIldmum 
(ms/I.) 

Indu.'i"i4I, Olll/alL .. 
oulr.n 05A (lligh .:"plusin) 

Flow N/A Re(JOrl Repun 
Chcmkal IlxyseD demilnd N/A 650.0 1000 
Tnlal susp(,nI.h-d M1lilh N/A 60.0 'Xl 

Oulrull OlA (Dollfr lJIowdown) 
flow N/A Repon Replln 
Total su~ndcd 50JidS N/A lMO.O 2SU.O 
Toeal iron N/A 20.0 60.1' 
To':11 copper N/A 2.0 2.fJ 
Total rhusphlllous N/A 30.0 6O.U 
Sulr.h= (as SO.I' N/A 4'.0 M.O 
Tllla; chromium N/A Rcpon Repeln 

Sanilary Wo.,,'e-Will'" OUI/ulls 
Oul'lIlI 04S (IAnlcd at TA-II) 

Flow N/A Rcpoll Repu.' 
Biochcmk;t/ oxygen demand 2.S 100 17!'i 
TO'a! 1I.uspcnded so!id5 2.S 100 :!OO 
pHt> NlA '.S minimum II.~ m:wximum 

Oul'lIlI 05S (I.oc:lllcd 81 TA·ll) 
flow N/A Rt'ron Rt'pon 
Biochemical oxygen demand 12.5 100 175 
Tolal 5uspcndcd 5ulid5 12.5 150 200 
pHb N/A '.'minimum II.S m .. ~imum 

0u1'.11 09S (IAnIM .1 or A.51) 
Flnw N/A Rcpon N/A 
Biochc:miL'alllxygcn &ll"l1laoo 94 100 17S 
Tolal suspendc&l ~"lid!i 94 150 200 
pHb 5.Smiaimum II.S fI1.IAlmum 

Oul'.1l10S (I.nclllcd al '1',\-15, 
fluw N/A Repun ~rn'l 
BinchcmkaJ ox~:.:cn dL'maml 94 100 175 
Tulal !Iu~J1Cndl'J ~,Jid, IU ISO 100 
pHb N/A '.'minlmum "., mll"tf"um 

aFJnwl\ mU"1 he In' '"itnr~d lind reponed (in milljon~ or ~:t"on" JX"r d3Y,. 
!Yf1te ptf mu~1 f,.. tWlw('en h,rl ;tnd 'IJ, M:tndard unit"_ 

G·,' ------ ..... ---------

I 
I 
I 



TaIM G~. ..... AIat .... New Mnko.· t.. ..... tal .. t •• S II ..... ..,. (1911-1 ttO). 
T ... ,.. .. re .... Pndp6Ielioa Meaas' IDd £llft .. es 

Taap!!!fllft (0."' 
Nonaals Exl .... mn --

Hida I.,ow 
-Me.n ~lean Hich UW Daily Oail), 

Monlh M .. lm .. 111 MIDlmulII A\'t!!J! A"ft'IIl! Ynr A "enlt' Ytar I\bxlma .. o.le Mlnlnlu .. Pair 
.. r 

J ..... ry ;\".~ 17.4 2M.4 37.b 1I12iH1 
zc.. 

IIJM6 ~I.'I I~~) 64 -Ill 1'1.1/63 <III lJo FdMuary 43: 21.1 32.3 17.4 1'1.14 .B.U I'IJ'I hQ ~m/Mh -14 !_'U1/~ I I~ Marc' 4 .... 6 2t>_~ 3M.U 4S.H IQ7l '2.1 I~ " 3111tN'I -1 lfll/4K -tI 0 

April SM.4 ;\3.3 "~.K Sot.3 lQS'- 3"l.7 197~ ~, ~I2J/~U S 4A}Q2"4 
zll) 

..... ~~ 
May 67.ft 41.0 :S·Uc 605 'IJ~ft SO! 1"57 SQ Sf.!Q/JS :4 SIOI.-'76d ,.... -!,/Ie 
June 77.K ~1.1 64.S &~_h I~ 1wO." 1'N-I5 Q5 6122M1 2S 6'()J 1<) ~~ 
July Kn.b 5~ .. ' M,O 71.4 I~ 63.~ 1~26 .. ~ 7/11!JS 37 7Mi 24 ~~ 
AugUSI 77.~ Sl5 65.S 70 . .1 1~3c 60.'1 1'I2'.l ~2 M!101l7 -40 H!lbJ47 );0 

Scpkmlter 71.1 47.2 59.1 65.11 IQ56 ~.2 I~\~ lM 9111/14 2.3 9.'2'9. J.b ~:Xl m!; 
Octoher - 615 3"7.b 49.2 54.7 !~) 42.M 1~1W M4 I Of 0 IItiU 15 IOiIQf76 - 0 

SeNe.r 41\.'1 27.1 lK.O 44.4 1~ 3O.S 1Q7:! 72 ll,'OI/50 -I~ II~n~ 
I~ 

Deft","r ~J.K 111.4 30 .• lK.4 19KO 24." lWU 64 12127180 -IJ 12!09.'7R 

"'MUll 5'1.7 36.0 "'.t' S2.tI .NS4 46.2 1'132 'IS 6122JSld -,~ 1It:\1fl3 

~-----------



---------------------------_.------------.--------------------------------------------...-...-------------~ 

Mea. N .... _r of' 0.)' 

_ '""!fi'1IliD. ,.,' PuYter 

, !tw:tf4!!_. Saew Mal. Mia. -.- ~- . 
I)aft)' Dai~.f P""ip. Temp. hID,. 

M ... ,h M .. Mlu. ... \ .... M.,...,. l'M'f Mt'U M ••• mu .. "tar MalilDuN Oat. "'.10 .. .. to°r dl"r - - - . -... - '._--
J.llua., n.Kft ",7~ IlII6 .! .• ~ l't2l1" I!.I M.X lQK7 n.n ."c;,,.;' .! U !4.I 
f('itrutll ~ lll><CI .!,~ l'*''? 1 o~ :".!'O/'5 'l.lI ~5 1~7 2U.C ~ 1');')0\7 2 IJ 27 
\1 .... I..:'.,!' 4.U 14.17.\ !.~" :41)0116 I..!.a 36.0 ,"'1:\ UUl :''In'lb ., 0 !-I 

"'",I LUI 4.'" '''''l~ 2.U" ,,'1l!75 4.ft )~.6 I"~'\ 2u.0 -Ill:!, "7~ :\ II 14 11'1'-
ZO 

'1.\ I 17 .. .", 1~2CJ 1.,"0 5al'~ U.'" P." '''17 I:' () ~~~/7t 3 0 ~ <ctI » ... 
JUIW' 1.-. :\ . .,7 J~ .!.~l 6flOiB ~ 1 I, £');> 
.Iu" .;:tt 7,,,,", 191" J."7 J/311AM H 1 ~3; 

m O 
'. ctI 

"'V"~UM "I ~l II. He l"$~ 2.2ft R"I:~I K U iz~ 
s.,'IC 1I1~ f !.J,! S.N 1941 :.2' 'I2J/~ U.l 1\.0 l"U 6.0 Vns/l) s 0 0 ..- ..... 

~~ 0 
u.htt .. , 1.;.0 6." IVS1 1.48 'OUS/I , ~.O 3.'-" 1'*'1 Q.O lotUn2 1 0 7 $i 

<. r-

~.,.n C',"brf Ul~ '.ttO 197 .. t." lt~ 4.t. )4 ~ ,o~l .... 0 111221:\1 ~ 0 22 ~S; 
'~C'mt..r ,.~ J.2l ,~ .. I.Nl I Zt06l'1M '2.1 4";\ 1"61 :!~.U 12I1W7H J 0 lO ~~ 

<">1: 
1'1"1 ... 

'nnu.~ "'.72 .lU_"'I ..... \.4."\ tONSil I ~.O '7K." •• 1 n.u 1I1S/H7 46 3 1-'6 - 0 

ScI",,. 1~~.2 1~7 12lO6.'7K 
§~ 

·1~lif'" :-~sS2 ..... ~'hldc tU6-19 wat:rk\'ati..,n2~ m. "'."""It_nlUIl.cllatTA-o~ADplt. 19I.IlI· pwviaeW1.kn.tTA·~9.) 

"Mt-afL'i ......... 'iN 0,. 'liard .)().ycat period: '96' -1 qqo. 

"'Metric ''''ftW"it'lI!>. I ... ;:; 2.5 ell; -f = ""5 -C' • 1:. 

JM~1 "ft"t'IH {'I(t.'\lmM. 

«'lnclYiies watrr tell"""n. 01 hole" ........... 



Munlh 

January 
F"hruary 
Mau:h 

April 
May 
June 
July 
Augllll 
Sc.·p,,·mL .. , 

O':lubcr 
Nll\'&:mbcr 
December 

AnnUli' 

LOS A.l.AM05 NATIONAl LABORATORY 
ENVIRorlMENTAL SURVEILLANCE lego 

T"hlr (;·fi I. r.." .. Ailimos (,lImallllfl~i"al Summllry fur 1990 

Trllll'Hlilurc (?F)II 

1\II':m.; fo:'lrt'mr~ 

M ... "n \Inn 
M" .. imum Minimum AH:Hlt,t ... Hil!h Ihlle-

31-1.2 16.5 ~7.J ;(, II 

·11." 21' ., JI.O 5'. 26 

51.t. 2'1.~ ~n..s h5 ~1-2) 

5'1.2 .l5.~ 47.: 72 14 
hh.X 42.11 S-'A 7.'\ 2J 
~., .- 55 \ h'l.6 '/3 24 
7(. I) 53.:! M.l 'X) I 
7" .. \ ~tI 7 h.'\.5 N7 2'1 
n.J 4K.2 fll'.J KJ I) 
62.~ 3h.U ·19.2 741 4 

4."'.5 26.H 37.6 t. I 15 
J4.K lJ.3 ';4.0 51 'I 

~Y.4 )S.6 -n.s 'Il 6/24 

I: "', 

I.Alw Illtle-

5 5 

~ If. 

15 14 
2M 2 
31 2.] 
3K :! 
4f. 15 
~! 

41 '.l 

2; '\ 

II 1). 

-Ul .~:l,.!4 

-111 12/23.24 



T ... G-61 (Coal) 

Prwlpitalloa (la.'- Nu .. berolo.l~ 

w •• E4"'Y.'~DI Saow M.. •. Mia. 

DaU, n.u)' Pndp. T~lIIp. Temp. 
~tonrh Tolal . ~t .. l"ul1l D.I~ Tulal Molal .... Dale ~.IOla. dOlOr c3rF 

lIDu~r. 0 . ." 0.67 I" 17.S 12.0 1M 2 0 31 
Fcitr! O.J.N n.l~ I~ h.;\ ~.M 19 " 27 

Mlr 0.62 0.". 2Q I." 1.5 29 n 21 
Apri! I_~ (D! 7 1.2 I.~ 7 (J 9 ,"r" 

zO 
MIY 0.R9 0 ..... , 0 0 2 0 3 <UJ - ~> 
JIUIe 0.93 O.JI 10.11 0 0 J 6 0 0> 

2 !I: 
July J.M 1.2" ~., 0 0 9 I 0 ~o - ~UJ 
A .. , un 0.% I" 0 0 .. 0 0 ~~ -_. 
ScpIe.w lC'r 3_17 O.~ 16 0 0 7 0 0 r" -4 

.:r. Cl!Q 
October 0.66 0.23 lO T T 20 J 0 7 §~ 

<r 
Nowlllbcr 2.08 1.2" 

, 5.5 2.5 3 s 0 22 ~> -
DemMer I.'N O~I 16 10.S 3.5 16 .. 0 31 ig 

o~ 
'"-1 

A ... I 111.7' 1.2" 7/22" 1111 "2.9 12.0 1111" 48 7 lSI -0 
I~ 

8Mellie coaw~ 1 ia. • 2.5 em: eF. 9/S ·C • l2 



Table G.Q. Las AIa_ .. PrKlplta"D for .MO-
(lD.) 

N .... TA·S& 
0. ...... , S ... ~I'I' TA ... ' .... 1Mr 1.IGak (Arae) WhUeROC'k V White Rock 

(Sill' l) (SIIt'I. tSllt J) (Silt .. , Sill' 5) (SIlt' 6) (Sile 7) (Slkl) 

Jlnuary I.U n.'I7 0.'17 0.'12 0.7 .. O.~'1 0.7) 0.67 
February U.70 tU) O~18 U.,:\N 0.27 0.22 0.23 O_lM 
Mlrcla 0.9) 0.'11 0.62 1.00 0.51 (ISS 0,5" 0.73 

Iftr-
April "91 2.15 1.$0 I ..... 1.37 1_1'1 1.07 1.59 ~g 
141)' '.03 I.OJ O.M 0.'13 0.66 0.71 0.63 0.76 ~i Ju. 0.57 O.fH 0.93 0.63 O_~I 0.7S O.CO 0.92 1:0 
Jul)' 4.70 3.ll 3.M 3.)1,1 4.48 ".17 4.94 4.64 ~Cfl 

:- AUJU$I 3.ll 2.57 U17 I.)to 3.J8 1.04 1.61 0.88 
;~ 
r--I 

Ji Scpwmt..r 2.99 4.09 3.37 l.7S 2.90 2.67 3.28 2.28 ~o I , 

~~ 0..1.' 0.71 0.89 0.66 O.S" 0 . .-0 0.)) 0.43 0.28 
NtWCmbu 2.l7 Z.41 2.01 I.M3 1.65 1.5) l.so 1.13 r:> is Dcccnatlcr ••• 1.110 1.'79 1.9" 1.60 1.M2 1.7l 1.91 os;! 

1ft ... 

Au.1 2l.IO 21 .. S:! 18.7. 17.0l 18_17 15.77 17.29 16.77 
-0 
§~ 

-M:.rc CQftWNoa: • ill. • 2$ em: ICC FiS. 2K ror ~ilC Iex'iions. 
bPRcipi&aliaa _lallt_ ••• dea.t TA·S9 Ja .... ry.Jul)'. At TA-6 Aupu·[)ccclftbcr. 



lOS ALAMOS NATIONAl. LABORATORY 
ENVIRONMENTAL. SURVEILLJ.NCE 1880 

'rabl, (;·63. 1990 Wralhrr JIIKhllKhls 

K" III' A""TlYilJli,m.~: 

JanlUlry 
Snowy. 

SMDH Sci mnimum daily high-lenlperaIUrl" rl"curd. 
TM DH Tied nwlimum d;lily high·h:mpc,alu,e- rc~'Urd. 

SMDL Sel minimum daily Iuw-Ic:mpc:,alu,c r.:curd. 

nUlL Tied minimum d;lily Iuw-Icmp.nlule rC~'Uld. 
SMDP Sci m:tximum d:tily prrdpil:tlion ,cco,d. 
TMDP TiN maximum daily f11 ... dpil:nion ,«o,d. 
SMDS Sci maximum daily snowfall .ecord. 

Snowf.ll1 os 17.5 in. (nllrnul = 12.1 in.). 
SMD~ un the Utlh: 12.0 in. 
Slrong winds wilh peak gUllls of 58 and 71 nlph on Ihe 241h and 291h. ,eJPCclivcly. 

F~"rullry 
Dry. 
Prcciril."l.idn = n.38 in. (normal = 0.80 in.). 
Slmns wind, wilh ptak gusl, of 62 mr-h on 'h~ 15th. 

MlJrth 

April 

MIJI 

Dry wilh lillie: snowfalJ. 
P1ccil'ilalion ~ 0.62 in. (norr.lal a 1.22 in.). 
Snowf.d' = 1.9 in. (normal ~ 12.0 in.). 
TMDH nn lhe' 211h: 6S-F .. 
TMDtl nn the 22nd: 6Se F. 

TMDH Oft lhe: '~Ih: neF. 
TMDH on lhe 28lh: 71-F. 
Slr'II1, wind, wilh pC'"k gU,1 uf 5~ mph un lhe: 2111". 

Suung ,,'ind, wilh rcak gUSI of 50 mph on llie 24th. 

HOi - warmc~1 Junr. on re:rotd. 
Mc:an Tcmpt'nlurc • M.f.-F. (naRlll1- 64.'-F). 
P,cvinu, warmn. June: M.'-F. (19110) 
Sc:cnnd mn~1 ex,-+F day, in June: 6 (MUSI in 1980 wilb 1). 
SMDti on lhe: 51h: 117-F. 
SMDH on the 61h: RS-F. 
TMDII.,n lhe Hlh: SrF. 
TMDH on the 23,d: 9frF. 
SMDH on Ihe- 2~lh: 'Il-F. 

G·Hl ---_/ 



July 
TMOH 'lR lhe 151: cmoF. 

LOS AU.MOS NA TIOHAL LABORATORY 
ENVIRONMENTAl. SURveiLLANCE 1080 

Sc:wre haiL~lunn in While R,,,:k un 20th· $'1 mill;un p:lid in insurant'''' daim~ rur prnp'·rty damage, 
Some baschall·~i:l.cd hail in While Rud~ wilh guJr·h:tll·st:lcd railing in Ea~1 Gale arell. 

Prt'dril:niun (rain &. hail) aver"8cd 1.2~ in. in While Rock, While Ruck Y and bst Gale on Ihe 
20lh. 

SMDP nn Ih~ 2211L1: 1.24 in. (UK in. falls in I br.). 

AURU.d 
enol and dry. 
PrcC'ipil:uinn '" 1.~1 in. (nannal 1:1 J.52 in.). 
TMDl nn the: 1st: 46-F. 
TMDL on Ihe 61h: 4"-F. 
SMDlon the 71h: 42-F. 
He:wy rain al Ea!ll Gale on Ihe: 21s1: 1.64 In. (raUs during otIe hour). 

S,p"mbrr 
Wei - wellt''' Scplemhcr since: 1915. 
Precipilalion J:I J.J 7 in. (oormal • 2.12 in.). 
SMDP on Ihe 161h: 0.94 in. 
SMDP on the Ulth: 0.50 in. 

Octob" 
Dry. 
Predpilal;on ::I ".M in. (nurmal II 1.30 in.). 
SMDl on Ihe: '1lh: 26-F. 

Nu .. ,mb" 
Wei. 
Predril"tion = 2.08 in, (norma' ::I 1.112 in.). 
Sirong wind re:roned al Ancho Canyon on the Is,: modulu buildin, damIacd 3nd 101M pnndcrDY 

rinc!'> hlown down. 
Peak gu~ II 57 mph (1:1 Ihe 1 st al Area G. 
SMDP un the 2nd:l 1.(14 in. 
Peak gust :I 54 mph on Ihe 26th. 

D,t,mb,,. 
Very cold· c:nlde~1 DcamllCr on record. 
Mean lempcr"tun: :r:II 24-F (Prcviuus ~·uhJc'1 • 24.6'F in ''IJI). 
Nnrmaltnnpc'Dture :r:II JO .• -F. 
TMOl'JRlhc 2nd: I.'F. 
SMOLan the 22nd: -J-F. 
SMOlnn the 23rd; -IO'F (Prcvious(Uldcsa. -13·f on ~"mtW' ¥. 1918). 
SMDLnn the 24lh: -IO-F. 
Some: pipes bUBI f.um ahe cold on the 23rd II. 241h. 
SMDl on the 3()fh: .-f. 
Strong wind~ with gu\.ll' u~ (,J and M mph un Ih .... 2nd "ml JUlh. rC:>oJ1':'L'li\'cly. 



Annual 

LOS ALAMOS NATIONAl LABORATORY 
ENVIRONMENTAl SURVEILLANCE 1180 

T.hl~ (i.6l (Cunt) 

1990 mean temperature = 47S'F (nurmal = 47.K-f). 
1990prccipilalion· IH.71 in. (nurmal = IH.72 in.). 
1990 soowrall = 42.'1 in. (normal = 59.0 in.). 
Least annual snow rail since: 1981. 
1989-1990winlc:r Kason snowfall = 41.2 in. 
uua leMOnal snowfall silK"e 19n-1978. 

~---------------------- (j·x5 



1.05 AlAMOS NATIONAL LABORATORY 
ENVIRONMENTAL SURVEILlANCE 1~ 

T.blr (;.~. Jlolr ~HM()·I Mulstun (KnnlmrlrkJ lind Trillum 
('oncenlrlliion In MI)I .. I ... r~ E1Inu:l~d rrum ("un Samplr~ 

UrpCh- Mui§turr JI.Jb 
(ft) ("., by maul (n('ill.) 

4 4.S 1.6 
II 4.0 1..1 
14 8.0 1.1 
19 7.7 fJ.4 
24 S.7 n.2 
2C1 6.' fUl 

33 S.3 0.0 
39 7.0 ·n.1 
44 H.1 ".3 
49 2.8 0.2 
Sol 8.8 0.2 
SY 3.Y 0.1 
64 4.1 0.0 
69 2.3 ·0.2 
74 7.Y ftl 
79 7.3 ·0.2 
R4 11.2 ./J.4 

H9 10.3 ..n.1 
94 19.2 ..(J.2 

99 9.3 U.3 
104 9.4 0.0 

:t .rrh below surra« 
b Detec. ion limit 0.7 nCi/L 



T.ble G-65. tt.dlochfrak.1 AaaI)'MS 01 Care Slimples fnuu Holf SIM()"l 

Sample Tolal 
deptb JH U'7CS Gross llIpu 1J9. :.MIPU Uraaiura GI'055 l '(ISS 

(ft) (DCWL) (pCI/&) (tpna/,.·, (pCW&) (pCi/K> (u~g) IpCIIg) (~Cil~ 
- -

4 1.6(0.3) 0.043(0.077) 2.7(0.5) U.Ol.ll (O.O(J I ) (UX)2(U .UO I ) 1.2((1..2) 3.7(0.8) 1.4(li .) 

9 1.4(0.3) 0.347(O.IJS) 4.0(0.6) O.OOK(O.O(J I) O.lll3(0.()0 I) 2.9,11.3 ) 6.1l( 1.0) 2.1(1' 1 

14 1.1(0.3 ) 0.124(0.079) 4.0(0.6) 0.000(0.000) 0.002(0.00 I ) 4.6(0.5) 14.0(3.0) 5..5 (I ,) 

19 0.4(0.3) 0.185(0.126) 4.4(0.6) 0.002(0.002) 0.001(0.001) 4.6(0.4) 14.0(3.0) 5.9(0.-) 
24 0.2(0.3) 0.161(0.OHI) 4.0(0.6) 0.000(0.000) (UXl2(0.0(J I) 4.1(0.4) 10.0(2.0) S.4(O.b. 

.,.. ,... 
/ "l 

29 0.6(0.3) 0.243(0.133) 4.0(0.6) 0.002(0.00 I ) U.OO3(0.002) 3.6{0.4) 13.0(3.0) SJl(0.6) 
33.5 0.0(0.3) 0.128(0.081 ) 4.8(0.6) 0.000(0.00 I) U.OO6(O.OO6) 3.9(0.4) 9.0(2.0) 4.0(0.5) C z 
39 ~.I(O.3) 0.043(0.116) 2.9(0.5) 0.000(0.001) 0.002(0.001) 3.9(0.4) 9.U(2.0) 2.9(0.4) ~\ 
44 0.3(0.3) 0.032(0.00) 3.9(0.6) 0.006(.0.006) 0.00 I (0.00 I ) 4.0(0.4) 8.0(2.0) 3.3(0.4) .... ~ 

C'l 49 0.2(0.3) 0.1$0(0.126) 2.4(0.5) 0.000(0.000) 0.000(0.00 I ) 1.6(0.l) 2.7(0.6) 2.0(0.3) ~ .... 
;Ie 

S4 0.2(0.3) 0.057(0.079) 6.7(0.8) 0.001(0.000) U.OOI(O.OOI) S.4(0.5) 7.0(2.0) 3.1(0.4) 
1110 ..... ~~ 59 0.1(0.3) 0.119(0.119) 4.0(0.6) 0.00 I (OJMlO) 0.002(0.001 ) 2.R(0.3) 4.1(0.9) 1.5(0.2) 
~> 64 0.0(0.3) 0.094(0.078) 3.7(0.5) 0.003(0.00 I) 0.002(0.001 ) 2.8(0.3) 5.0(1.0) 1.7(0.2) 
~~ 69 ~.2(O.3) 0.147(0.117) 1.8(0.4) O.OOO(OJ)OO) 0.00 1(0.00 I) 1.5(0.2) 3.0(0.7) 1.2(02) n~ 

74 0.1(0.3) 0.107(0.081 ) 7.0(0.8) 0.00 I (0.00 I) 0.001(0.001) 6.7(0.7) 8.0(2.0) 2.7(0.3) III .... 
-0 

79 ~.2(0.3) 0.202(0.132, 5.6(0.7) 0.00 I (O.()(X) 0.001(0.001) 5.9(0.6) 7.0(1.0) 2.2(0.3) §?J 
84 ~.4(O.3) ~.on(o.()g()) 7.1(0.8) 0.001(0.000) 0.00 1 (0.00 I) 6.3(0.6) 8.0(2.0) 35(0.4) 
89 ~.llO.3) 0.189(0.120) 4.1(0.6) tl.UOO(OJ)OO) 0.00 1(0.000) 3.9(0.4) 9.0(2.0) 3.1(0.4) 
94 ~.2(O.3) 0.102(0.079) 5.0(0.6) 0.000(0.000) 0.004(0.00 I) 5.6(0.6) 3.7(0.8) 1.8(0.2) 
99 0.3(0.3) 0.090(0.118) 3.9(0.6) 0.000(0.010) 0.003(0.001 ) S.6(0.6) 3.1(0.7) 1.6(0.2) 

104 0.0(0.3) 0.004(0.086 ) 5.3(0.7) 0.000(0.010) 0.001(0.001 ) S.5(0.5) 2.4(0.6) 1.6(0.2) 



Tablt G66. ADIIlyses of Surface W.ler.ad Grouadw.trr QuaUt, .1 FealoD HilI. December, IMO-

Spedfte 
Tolal Condue· 
Hard· lUre 

StatioD Lor.lion SIO, Ca M@ K N. CO" IlCO, P SO. CI F NOTN TDSt. ness pHt (niSlID) 

Surfu'C Wilen 
J Jemez Rivcr 5U 19 3.:! 2.9 27 5 63 0.1 13 4 0.9 0.1 102 60 8.2 9.7 
N Sa .. Anlonift Creck 56 21 2.4 3.1 2.1 5 49 0.1 19 ., 1.3 0.1 HO 63 7.8 10.7 

ttl,.. .. ~g 
0 Rio GUldllupc 2M W 7.M 3.0 26 5 1S9 0.0 9 10 0.6 Q.I 184 281 8.2 25.9 8»-
S Jemez River 51 67 S~~ 14.5 107 5 1S9 0.1 18 104 1.2 0.1 398 190 8.5 49.4 zi 

~o 
~cn 

~ GIOUnd Wilen ~~ 
r~ 

:.c 
JS ... .s Jemez Villige (spring) til S4 6.1 5.S 1'7 5 196 0.2 1M 27 1.5 0.2 326 162 7.8 36.3 v, 0 :.c C:z 
FH·I Fenlon JIm (well) 6K 12!-: 10.4 7.0 30 5 209 0.1 13 56 0.2 0.1 420 356 7.7 49.6 

JJ. 
<r 

JF·l Jemez Canyon 46 242 2.~.K 78.9 ~I 5 71S 0.1 46 70 2.6 0.3 1986 710 7.6 303.2 ~): 
~CD 

(bol sprina) zO 
n~ 

JF·S Soda Dim (bot spring) 47 57H :0.4 250.6 IIS0 5 I 0.1 49 1521 4.0 0.0 3890 I 6.6 650.8 m~ 

- 0 
Loc'.4 u Cuevi (well) 84 24 5.2 2.0 24 5 62 0.2 S 3 0.3 0.2 90 n 7.7 13.6 §~ 
lAc. 6 u Cueva (Iprin&) 67 l6 8.6 4.9 32 5 105 7.3 17 4 0.4 0.1 164 126 6.9 20.6 

~"IUII)"!ai.\ unil" Ire milligrams per liter. exceplls noted. 

""rUlII di~lved M,lids. 

':SI.1ndud units. 



Table ~7. Trwe Mdaliia Surface aad Grouad Wat",- featoa HUI. ~ .. btr 1990-

Tolal 
Uralliu .. 

Stadoa l..ontlon A! B Cd Cr Cu Ft II« Pb St (~L) 

Sur/a" M'al" 
J JtlftCl Rinr U.021 ( .... 12 n.2 (1.022 0.(106 (W II (1.026 (1.2..~5 11.0002 0.011 0.002 <I 
N San Anlonio Creek U.021 (WO) U.2 0.032 U.OO6 0.011 0.026 0.35~ 0.0002 0.011 0.002 <1 

mr-zo 
0 Rio Guadalupe O.OIS 0.002 0.2 0.104 ( ... 104 0.01l~ 0.170 (1.0002 0.006 0.002 2.K 

<en 
0.011 ~:.. 

S JtllltZ Rinr 0.021 O.UN 1.0 0.012 0.006 n.ol) 0.026 0.455 0.0002 0.007 0.002 <I o~ 
z~ 
~o 

G,.,.,,.,, It'.,., ~en 
~z 

"" 
:..,. 

JS ... .s Jtmu Villiac (lrlpring) 0.021 n.ON 0.) 0.041 O.OOH 0.02,4i 0.027 0.040 0.0002 0.019 0.002 1.1 
,...~ 

..,. ~§ 
FlI·1 Ftnlon tlill (~-ell) 0.021 0.002 0.7 0.146 0.006 0.027 0.049 0.665 0.0002 0.027 0.002 4.K ll-

<~ 
JF·I Jtmrz c.nyoft (bol !oprinl) O.OIS O.OOK 6.0 0.233 O.lJO.I 0.037 O.01K 0.530 0.0002 0.011 0.005 1.2 ~~ 
JF·S Soda Dam (hoi spring) 0.021 '.0(7 14.7 0.41K 0.011 0.052 0.026 O.OtiO 0.0002 0.01l 0.005 1 ~8 
lDc." LI CUeva (well) 0.021 0.002 0.1 0.029 0.006 0.012 0.026 0.050 0.0002 0.014 0.002 <I 0$ 
lDc.6 LI (Utva (well) 0.021 0.033 0.2 0.664 0.006 0.037 0.044 34.000 0.0002 0.042 0.002 M.H m~ 

- 0 

8~ 
-Analysis unit!. "'C ",iIIillllnl per liltr. execpt_, noted. 

~------------------



lOS ALAMOS NATIONAL LABORATORY 

£NVIRONMENTAl. SURV£ILLANCE 'i90 

Tubh: G·68. Wtl1 Churul:lnbli\'~ und Wuler I..cnl!ll 

W.lu • Aul" fll'l,,'" 
U~plh Urplh l.and Surfltl' U.lum trli 

"al. Uille U rill I'd Cumpleled W .. I., W.'l'r 
Urlllni Compll'll'd ml (rI' U;lfe IAU' IJIIII' JAnl 

rUf:hiu ("nyun 

APeO·' !'<'lS;'X, 8/17,1,1(, 20 11,1.7 K.'I7/~' ".2 

1.0.( ,'lGmm ('uny"" 
LAO·)A 'I' i ~:H'J 'II I "'N'I IS 14.7 'I,' I~:HY fl. 7 fI/~ J,'HI 5.5 
(..\0·4.5,\ I,I,I),HQ '1/I4'H'I 20 IH.5 'J/14'H'I Dr)' "'2 riCK, Dry 
L\O·.t51J 'i 15 NQ 9/161K'I lS 34,'1 'Ii I "'~' Dry (,'211«,11, Dry 
I '\0·..1 (c I L!liH'I 111221a~ 25 23,J 11/22/HII III." ".'21,«,11, 1IJ.7 
1...·\0·6A " 17/H'I R/l7/89 15 .4.2 H: J 7't1Y '1.11 "121/ 11f, Dry 

SQnlliil Con,VIIA 

SCO·1 , H ,4J . >\114'1 iy 1'1.3 HflS/H'I Dry f)f22JfJO Or), 

seO·2 '. Ifl ,~ I H.'ltl )\11 2'i IN.4 H/16.1H9 Dry 6/22/YfI Ory 

.',,,,rn,,dtM/ Ca",."" 
MCC.-1,\ I 1 fII/HII 11t1)f/K9 201 I'q 11/)4:S9 S.1 H'15 1JO Dry 
MCO·.an H'2l1. ~J K'21 !CIt, J-t 3),'/ S/~ 1. f}(J 2J.1 
~tCO·6A I J,fl2,H~ II ;(161811 lJ 32.7 J 1 (1'I1H'I JfI.l (,JJ2;'If' Dry 
~fCO·tiB ~JJ'I,1XJ HriJ/IIO "" oIi.1 KIll;", 3:1.2 
~fCO·1A I I,tWloC'l I II l .. ;x'l 47 oI~.~ a J ~""IY 35.2 ("I21/'lfJ l7,~ 

P",rillD ("0",011 
pc:nr·J:' WIK.'NII 10/2fJlH'I 74 fl)~ull'J Dr~' 

f'tnct Ca",f111 

fCO·. H,'~2/H9 K,1~39 12.4 ~':!2. ~IJ Dr) " :!",'1fl Dry 

""al" Conyu" 
weo·) JW2h:#lQ 10/)1'"11 )7 34.4 1 110 JIlt" Dr)' t;/24/90 Ory 
WeO-2 tu/241K9 10126189 )8 23,S IO,'2Mt9 01)' H.'101 .. ''IfJ Dr) 
weo·] JfJ/25/KII IO,25JK9 14 12.4 1~/81J Dry "''24,'10 Dry 

ICorcd lesC hole; V''''ggcd. 

G·'}I) 



PARAMETER (jICilLcxcept wbcre noaed. +,. Vlhac is lnalyticll lrandard devil'ion) 

Grou Tocal 
GI"OII Brill GI"OSI Vnmu .. 

WELL lAB- )11 UlPu ......... Pu IJ7Cs "I". AI,... (nw'L) Gam .. (1qIL) 

rn,.. 

Men··m Il"E·Q b ;,J(I(Ja 7f}(lJ O.()S~aO.021.l u. 112.aO.O.!7 2K~ 1."7~.1O Qa) 120s10 110aJo'(J b.4~.1 
z 0 
< In 

M("()·.a USE·Q ".\0110 a .... k I 0.)71 sO.OoC 1."~.o.'I2 10la7O ... 14~.1'I Ka.) 16(b20 MO.8U L~.o.l 
~,. 

Ml'U·hlt tlSE·Q DOlons UllOO 0.01"7.0.0141( O.03:!7.0.0 I 6'1 I 63a7) 2.27.0.13 14a" ~9af, 10zHO lfi I to..4 ~i 
Men·" HSE·Q Uk .. k).lnUllO 1.12ao.OI 3. I NaO.2U 'IC.)z71 2.52.0.1) lOa.) 100s10 UlhKO 5.~aO.1 

~ ~~ 
'- ~ ..... 

M(,O·7A 2 I OOOz 200(1 O.OJ44.(l.O I ~ 7 2Oa70 0.37SaO.042 7.1 18.2 20.NO -i.S.o.2 ~ -1 ~, USE," O.OlnaO.OU16 - <:::0 - MeL"'-7 tlSE·Q 1J0(lla 1000 0.017t1aO.01S4 O . .a.u.o.OI55 M7.1O 0.2 1 6tO.034 3d 12al 21U.so 1.4.0.1 jj~ 
,o\PCVI USE,'I OsJ(X) O.~dl.OOM.~ 0.152tO.U:!6 016.71 O.Oss.a.O,OI78 2Jt:6 18~ 1'i'O.80 1.7.0 2 

<: r-
~S; 

LAo.)A tlSE·Q I100z.\OO 0.0047.o.00M 1 o .0000000aOJlJQ.4 OtMJ O.O~aO.O 168 S.2 1)()aIO 1~80 O.laO.1 ~g 
LAO.) USE·I,) 1)(.:IaJOQ O.OOK9 .o.Dl»N 0.(""~.o.U077 Ih6) 0.0635.0.020) ~.2 130210 ~O.I"O ~,b.o '! o~ "'-1 
LA0-4_~(, HSE·1,l 70n.JOe) 0.0)9:10.0 UW 0.0742 .. 0.01'17 10.70 0,098.0.216 4.1 Ot, 120z80 O.3MU - 0 .. ~ 
LA0-4_~ USE·'I 100 .. )0(1 O.OOM4aO.O 10) 0.01 26.0.OllQ.l 2~ 0.'".0.0306 2.4.0.9 7.5.0.9 2SOs:8O O.laO.1 8...: 

IEnI" indicllC5 panicuLar umpli. dale lad 1 ... lylicallabo .. lory performing lnalyses. 

HSE·9 5.1anplH collected oe Sll*mbcr II (MC0-4B. MC().4. MC0-6B. MCo. 7A. and MCO-7) or Scplrlllber 12. 1990 (M~ •. 'PCO-I.LAO-JA. 
LAo.). LAQ..a.5C. aCId LAOo4,s) lild analYlccI by U. AlaIftOi Nalional Llbonlory. EavilODlDCnllllnd Haltb CbcnU5t1)' Group. HSF..Q. 



..... 
~. 

-, .. 

Table G .. 70. Su ..... " 01 Apptadb IX laarpak AnaI)'HSoa S ... ples I'roIa ,.rdatd ZoDt MODItOriDa Wells 

PARAM ETER (micrognm.\IL) 

WELL 

Mt'O-lB IT <..'0 
USE·" 0.5 

<0&0 

I~.I 

II. 

cl 
~.I 

cS ciO 

0.9 17 .. ' 

Mco-a 1""E·9 0.7 19.1 I~I' dU 0.9 I~.9 

MC068 IT <30 
1"~·9 <0_' 

M('0.6 USE·9 cO.S 

M(O.7A IT <..10 

1""E·9 <O.S 

MCQ.7 IL~E·9 CO.S 

AfCO.I IT c:;O 

HSE·Q 0.5 

l~().JA IT <)0 

HSE·9 <0.5 

LA~.5C IT <..10 
11SE·9 <0.5 

<0&0 
I!.l 

17.7 

co&O 
IS.~ 

".6 
dO 

dO 
cl c. 
cl 

LAO~.s .. SE·9 <0.5 cl 

690 .. 

U~70 1'-1 

~.'I 0." 

"20 J 
leO ".7 

~~ 0.9 

fljIQ .. 

301 ~,I 

1110 ~ 

_I cO. I 

~ cl 
46.) 0.2 

cS 
D.l 

0.6 

d 
0.7 

cO.S 

d 
0.6 

c.S 
".6 

19.8 

15.8 

30 

29.S 

~ 

1.9 

IU 
l.! 

011.7 O.~ co..s 1 .. 4 

10 dO cI c~ cM) 

16.S "~ .. ' co.~ 10.9 ::.5 

17 ~." cO.~ 14.11 2." 

cZO ~ 

17 

123 

<20 .10 
~1.2 

c.:O JO 

<I 

10 

16.' 

16.2 

50 
94 

16.1 

!to 

10.b 

.-0 
dU 

<lO ., . 

<I 
<0.2 

cO.~ 

cI 
cO.2 

<0.2 

<I 

cO.~ 

<I 
<O.:! 

cl 
cO. 2 

c:!O 
1703 

1603 

JO 
2003 

10_' 

so 

c20 
3.01 

c20 
01.' 

cO.5 cO.2 7.J 

<flO 
2.2 

2.6 

<60 
I 

c60 

s. 
c60 

1.7 

<60 
<I. 

I 

• Entr,. i-aicalln par'"""I ... UID pi i", III_ and ."~IJlicall.bu"l&)ry pcrformi ott allll".. 

IT umpla Q)llccud lIll Nowmbn I (MCO~8 Inc! MCO·l A) and NoYcmt.I Z ,MC0-4B. LAo.~A. 
LAO~.5C. &nil AfCO.l ).IWO.IDd analyacd bJ rr CoIponlion. 

11 Sn V 

<5 
0.1 

0.2 

<5 
U 

<0.2 

cS 
0.4 

0.6 

1.0 

<.5 
cO.2 

d 
cO.2 

<.aLI c:O 
0.4 

0.2 

c.w c~ 

~.I 

0.2 

c40 <20 
0.8 

0.2 

c40 c:O 

o.s 

cO.~ 

<0.2 cO.! 

<10 
PI 

21S 

30 

15S 

I tIS 

..., 
1.&7 

126 

70 

10 

<I 

<10 
4. I 

100 

Zn <..'N Slolfli~ 

HI 
n 
~ 

ISO 
1 .. 9 

.&) 

100 
1(77 

74 

200 

123 

S4 
<S 

52 
.:!O 

(mtv\.) 1m&. 1...) 

0.01 

0.0.& I 

0.0.16 

cO. ° I 
0,046 

0.046 

cO.Ol 
0.026 

0.026· 

cO.Ol 

cO.Ol 
O.OlS 

<0.01 

0.01 

0.01 

1.0 

1.0 

1.6 

1.6 

:.~ 

tlSE·'.......,.o coIl-.1C\I on Scpll:mbcr II (MCQ.48. M~ MCQ.68. NCO-lAo .... Mco.7) w Seplcmber 12. 19'IJO (M~. AJICO. I .lJ\O.JAolJ\O.l. LAG-4.5c. 
.ftIi LAo..t.S)" analllcd by loI All ... HI""I .... bonllXy. ErMIOftIDCIllaI.nd Heal'" Cbelqilily Otvup. HSE·9. 



~ 
~ ..... 

WEU. LAO" 

MCQ.4o IT 
HSE·Q 

MC0-4 HSH·9 

Mr06B IT 
HSE·Q 

MC0-6 115£·9 

Mc()'7A IT 

HSE·9 

MC().7 HSE·9 

APCO-I IT 
HSE·9 

LA().3A IT 
HSE·9 

Ta .. Go71. Su ..... ..,. or ApptadllllX Orpak Analyws (CorapouDds Deleded) oa s.. ... 
fro .. Ptrdled loDe Monitorial WtUs· 

IW'ULTS 

N.Nitrosomorpboline, t~timatcd It 3 J&&'L.. noted by llboratory I~ hcJow rcponi", limit oflO J.l8/L for metbod. 
None detected 

Dicth)'1 phthallte, I K J&gIl..; Iiso found in blink It 13.7 J&&'l .. IRlly"t judges to be from laboratory contamination. 

N·NitroMlmorpboline, e,timatcd It 2 J&8I'L- noted by II'-mtory IS belo,,' rcponiaclimit of 10 J&IIL for InCtbod 
Melh)'lcne chloride 6 J&S/L. lul)"t judges 10 br from umplc preparation or 5lOngc. 

None dct"tcd. 

OIpnopbo&pboNS pc'ticidc Mmplc frICtion cxceeded boldil8 time oae eta). IIOIhi. detected; raalllplccI 
on Noy. )0 for I'Clul)'IU 
None detected. 

1.1.2·TricbIOlO-I,~.2·tritluoroctbaac 6 ~ lulys. judgn.o he flOm Mmplc r~palatioa or iSDrap. 

Carbon disulfide (Mmc 1c\'C1 a.\ 1I~lOry blink. lbout 35 J&&/I-; IMlys. judgC!\ 10 be laboratory co_aUla.ion) 

Carbon disulfide (~mc level u labor.lOry blank. Ibout)5 J&8fl.; lul),s, judges to be laboratory con&laUlation) 

~------------------------------------------------------------------------

mr 
- 0 :: ,,~ 

~~ ... ~ 
!:o 
~ (,,1 

~~ 
r- ~ 

~"1 0 
§~ 
.: ~ 
~~ 
~~ 
os;! 
m~ 

- 0 

I~ 



T." c.,.. (CODt) 

iij[L----~LA~IP~--------------------------~~~~~~~U~L~TS~·-------------------------------

NOla: 

USE·'" Carbon diM,I,radc (3oI1M' In''Cl Ii laboralOry blaH. abtu.' 3S "gil.; IRlly·· i-.dgc~ It) he l.tonlOry conanUDltion) 

IT 
USE.'" <'~arbon disulfldc (sa_Ie",,1 u lahoracory blank. aboul 35 ,,&It..; analy" judl~ 10 be labontory (oallmiDllion) 

IISE·9 ClitIon d~ulrldc (uane Ic",,1 u IaboralOry blink. .boul 3S NIt..; .nal,,, judp to he laboratory conlaDli.tioa) 
DictbylpbtUI.re. UWO taBJ\.; 1).7 J&l/L in lab blank. 

anu IIble DOIiC's. only compouftlh dctected.nd summarizes ~lated iftlCrp~talioM. 
See 1be detailed I':po" (ERP 19'!)O) ror IGli..,. of all compounds anal)'zod.limib of quanlifiarioa. and qualily wural!llCll: informacion. 

be.ry iadicalDS Plniallar gmpli .. daet and anal,lic;a.llboratory pcrfol"ll'liag .nalY5n. 
IT samples <OI1«ted OC' N .. " .......... , 1 (MC0-68Ind MCO-7A) and November 2 (MCO...aO. LA()'3A,l.A0-.a.~C.lftIl APOO-l ).1990. and lulyud by IT 
COrpcniioa. 

H$E.9 SImple, coUcctc4 .. 'Scplc .... t' (NCO-48. MCQ.4. Mc..'"Q.68. MCO-7A, alld Nco. 7) 01 September 12" 1990 (MC0-6. AJI'CO.. •. LA()'3A. 
LA()'). LAO'4..SC. ... ~.~~ ...... Iv_ ." ..... Al ••• 'atiouILAbofilOry. Eovicoa.meldal aDlt He,hb Ck~ry Group. HSE·C). 

~-----------------------------------------------------------------------------------------------------------



Tablir G·n. S .. .." 01 (;'lMnl C .... lcal Pa ..... eler AIIII.yws or Samplft 
rro. Perdltcl 1.oM MOlliioriDa Wells 

PARAMh.liR (t'IIl uC'Cpl ,..btK noacd) 

WELL LAn- c. M& K N. P sa.. 0 NO)·N AI Fe Mn TDS pH CoDCt. 
(pH) (~mbo/an) 

Ml,(~" liSE·" SS." ~.M 4..~.1 2lJ'.I O.~I 46.5 <O_~ SO.2 IS O_~IH 71:! 7.54 717 

Mco...a liS I:·" :'is.'' ).64 -16.5 142 0.276 40.'1 19.2 40.5 I.S 0.030 ShH 7.47 6JS mr-

~~ 
MC'().68 USf.·Q ~) 10.2 n.H 2'" O.87t. "'.Q 34." IS II) 2.56 MJ4 70ll 90S 

]j~ 

~~ Co 
MC'0-6 tCSE·Q 57.6 6.61 SoI.Q 26M 0.)33 49." lQ.) 70.1 H.3 0.265 884 7.37 K94 ~"" 

--t~ .... ~-4 
.:: MC().7A HSE·Q 2S S.1M 11.3 111.6 0.914 ...... 22.'1 28.1 lH.H S7." 1.62 220 6.96 2.."0 ""0 

c ~ 
~r-

Mc()'7 HSEqQ 26." S."2 H.90 89.6 0.566 21.6 cO.S 13.7 2*J 0.206 1JCO 7.06 JOO ~> 
~~ 

APCO-I IISE·9 :!2." ) ... J I".S 103 6.12 .., 17.3 4.52 +aM Z.9 1.05 44H 7.04 304 
n~ 
I'll .... 
- 0 

LA()')A liSE·" lQ.1 S.5S 12.1 "7.9 0.317 20 17.$ 1.16 SH <0.02 0.015 274 7.0 .!.57 
§ ~ 

LAO.) HSF.·9 29." !,.67 11.7 47.1 0.)28 M.3 17.3 1.05 116 IS \i." I:! 2..14 7.08 294 

LA0.4.5C lISE·" 1M.4 S.16 5.9l 46 0.146 20.$ 13.3 0.094 2.6 0.037 0.011 1tc8 7.01 IRS 

LA0.4.$ IISE·Q 4.12 5.0S 5.$1 .I6.M 0.161 17." 13.5 0.07) 2.5 <0.02 0.002 154 7.12 201 

- EaDy indiel.~ panicuLtr Slmpli",dl. Ind lnal)'ti(lilabontury pcrfonniag ... I),IeS. 

USE·9 .... plu coll~lCd on Scpl~mbcr II (MC0-4P. MC0-4. MC0-6B. MCO-7A. lad MCQ. 7) or Sc,..tIcr 12. 19QO (MCQ.6. APCO- I. 
:..A().)A. LA()'l. LAO' ... SC. Ind LA(). ... S).Dd .nal)'md b] u. Alamoa N.t., ... Labonaory. EIIvdoUIIIC .... I.Dd Hcallta C1Ictnislry Group. HSE·9. 



LOS ALAMOS lUi TIOHAl ~ ~ H~'" T OR f 
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GLOSSARY OF TERMS AND ACRONYMS 

a~'i"o(ion prod"d~ 

AURA 

Qlpha fHIr1icl, 

atDm 

AEC 

IHIck,l'Dund mdillt;DR 

, 

~--

R .. clitI.1,·hvl· pfUdut:l\ grnc:,..,rd ;,\ a r('~ull Itf nrUffnn\ aoo 
ulher l'U~:ttu",k r:t.,klt, inh.",:u .. 'ing wilh m:ttrri:tl, ,ul'h =--, 
iti., ,,'uIUolnh:liull l11;th:ri"h. UI illlpulilio .n ",.,olinjf wide,. 

Tb(\( .. ,:h1rali4tn pr.NUt:li ;ar... U\U,tUy di,ltnJui\hed. fu, 
,cpC1.(ing pu'pu:<.('\. l,ulII fh.."iull l'r,NI.I,:b. 

A. I ..... · ;" 'C'fI~n3t"Y :Khkvahl.:. The '(",m 'hltl dC:-!IoC.·'i~, 3n 
appru:" .. h hJ lildi.alinn u('lCr..urc I,.',,"unl Itf In:tn:tl!l"fllt"nl 
wbc:,(hy Ihr &:lC('IO'U.cs, and ,nulling "")~(,!Io a'c IIMtJu"inr..t '" 
b, tocrnw the timil~ sf'I\:dfK'd rur the appwpria'c:- l'ifl'umo 
~:tn~'C\ u e~·nnllmi~ .. lu:hnkal. an..t pU('lk .. r "4ln .. id('Ialinn' 

re rnlil . 

A ('lC~ili~cly "'hillgC': ,J.lflkk (id&:nli&:oa' kJ ahc ""Iium nudcll\) 
"'nn'f'UKd pI Iwo p,ulun" a"", Iwu Mulr"n" lhal ;rrc emilk'" 
du,ing tkny o' ... ertain fad;uit('I;"" alom .. , Alflb:. p"rti::fu ;"1:' 

"llfIJ'(d hy !'eYe.,,' ('cnlimeleh .. , :tit nl a ,bee! ttl rare', 

The sUfI.,undin, atrntr~phc ..... n iI Ut", aruund f'l\:uf'lc. p'anl~. 
itnd MJV('lurcs, h is n." "'on,idtrcd In indudt Ihe air imrncdi· 
aldy ,",ja ... enl 10 rm~"ion IUUI('(',\, 

A !oiIlu,ak..t layelor ,uck D' sui' heluw lhe It'u","", !loud.-e Ih"l 
an supply UYhIc qlotanliliu ur lIuundwtllc:t In wclL .. and 
IIp,inp. 1\4l"ifeB nn be .. !WJUIl'"C ur wale' lut dflmt'Mic. 
ag,icullut:d. and indu,.ri .. J UK'. 

Sm:llle,' partkk 01 an clemenS ""ilpaMC' etf enlrrintt inln " 
dlern;,,',d Ie il4"liun. 

AlumiL" En::tgy Cnmmi ... ,jlln. .\ fedC',al "gen,·y "tnlt..t in 
,1M,. In m"n,,(CI' IbC' dc!\lclnrmcnl. ~. and l""n",,1 .,1 nuch-a, 
CftelJ!.)' 'u, mili'a'y and "i\lilian arrlk"alinm. II w ... ~ Ihnli:\bcd 
b)' ahC' En.:,,,)' Reurpni/aliCin 1\""lof 1974 and '1K"«C'c.kd by 
11K Enerl')' RCKalch ao..t l)c\ldtJpmeni IWmini.'1Ir.alj4'1ft (nil" 
pitll 01 Ihe U.S, 1K.,..lImcnl "r Enerl)' and Itw U.S. NUC'IC'JI 
Replalnry Commi"ion). 

luni/in, radial;"" 'WP.I .uurl"e. ulhe' IlPn .he l""bu'''ln,),. 
This ta..ti,llic'a may ilk'Judc cusmh: ",..tQliun; e.k,na' ,,",,i .. • 
linn rmm naluI: .. ly ,,,,",."ing ';'I~iuil4"IWiIY in lhe "'dnh 
(h'rr,''\frt,II r;IJi..l.i.,n,. ai., ,In" "ai",; ink,n .• 1 , .. "'i.tlilln rrltm 
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naturally ,~\:uning mJi""\7li'i!: d"IIlt:n\~ in I'll: human hllld); 
arK! r;uJi:wlion frum m("dk;,1 Lli.l~'I"lk pr't\','dur,'" 

A n~gillh:d)' L'h;lfged I'arlkk (identk';llln Ihe de,'Unn) thai i~ 

emilie" .. uring deuy ul L'~rl .. in rOidinaL'liw ;.Inlll!', M,~I hela 
p:,"ide~ arc ,InpprJ hy U,6 L'III 01 ;1'ull1inum, 

B"~hemkal (hiulngi\-al, ollyg(n demand, A nl(";t,ur(" nf lti( 
amaUI,) n' &)"ygen in !Yio1ngkal prl";u.",,~. ~;,al hr("ab &Iown 
organic m.luc."i in waler~ a mc;,~urc (lr the .,,~"nic pnllulanl 
r".,J. fl i~ UKd 3!' an indicalor ur waler qu:elil), 

Cnmprch(R.,iVt Envi,nnmc.llal R.::~p"n"". "·, .. nfl<'n~'lifJn an" 
Liat1ilily AL1 ul lencl,. A'\4, knnwl1 a, Supe,fund. Ihi' J"w 
aulhuri/n Ih( Fclkral ltu\,crnlllcni In rornnd &lir",,'II,. 10 
'I."~;)\(,,' of tu,a,doui !utKlann-, Ih:ll m.,y end'lnger heallh n, 
Ih( (nvj","menl. The." Envjfllnmcnl;d P,ul("('ljnn ,\t:CIk")' 

(EPA) D ,urlln~ihk fu, m:IR:tgilllt SUfl<',fund. The majnr ,1("1' 
in Ihc SU""lfun" ",.~ ... u it Ihe Reml'dial fnyuli· 

g;JlioolFusil.iJily Slu"y (RI/FS), 

A me I laW Inr dnnrmenling Ihe hi~ln'y :wnd p"-"'~'itm n' a 
samr1t f,om Ihe lime or wiled;',". Ih,nugh :tn~Jy~i\ ~".. ""'a 
,epurlin,. In il~ (irul "i'P'"i'iun. 

C.JLlc or fcckr.aI Rr8ul:tliun~, A L'."'irJ('"linn Il~ ;,U legulalioM 
"eve.d _".. finali/e" tty Fedc,..1 gnvtmmenl agenL-in ift 
Ihe F~,k,al R"iJrr,. 

The ","posilion ar unwanlc" fil"iuxliyc INlcrial un lbe w,
IKet of SlNC1urc, arns, oIJjCtl~, (I' personnel, 

Any Laboratory a.ea Ie) .. ~liC'h acau i.\ c:ntU,nlled In pm.:,", 
in&Jividuals (,Orr. . 'r-'~JUIC lu ,adialion and .aclinaclin 
rnaleriall. 

Hish'ertC'rgy paJliculalc am! de('lIlJmaplK radialiOM that 
."igin ... c IlUI.!'Nc: lhe tanh's iumn'phere. Cn~mk IlIdblinn is 
polrl ul nalural bxkpuu'ICI l:Idi:.lian. 

Cu,ie unil It' ndiaaC1ivily. One Ci "quais 3.70. UJ'" nU4.'l"ar 
lJ~n~formalion., pt"r ~C'an". 

Ik,iv(" Concenlraliun C;uilk. The C'lJMtnlralinn IIr a 
adinnuc:lidc in air or waler IlIal, under ,,,tMlilmn., of "Iml;n,,' 

ua, uJk""'( lar nllC' ,.ear ",. nnC' up~,e m4. (i.r,. 
insesliun II' Walt,. subrM"km in air, It, inh.11alinn). wou1" 

C il ,,: 
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r",ull in rilhu an .:Uccliw 1.111\4." L·cluil .. :ll&:'nl,,' II, I frill (I ",S\·, 
ur " "'11~ L:I,fui",ah:nl u' 5 ,,'m (51J illS\!) lu :my li .... uL·. in,·lud· 

ing !Iokin all" Icm "r 1111.: ~·Y~. Til.: )1/;111";""" fur r;l"jllnudhle\ 
in air iIIn&S wale' arc gi"&:n in DOE Order 541111.5. 

U.S. Dcp.ulntC'nI of Enl"lgy. '0.1.' fL'aJt'lal a((~nL" Ih;11 'run"-4'r.. 
cnC'I,,), rc~ar"h alHl rC8ulain nUl''':ar malC'rial~ UM:d rur 
"jtapoM procJudinn. 

A lelln drllnling Ille quanlilY (Jf r:ldialiun energy :tf"toiclff1cod. 

The elk'rgy inlparled Iu n1.111cr by iunizing r;."'i;nipn pcr uniS 
m.;.:\~ ur irradialed maleri .. l. (The unil ur "ft..4'r ...... &S 4h~ ,1ft Ille 
rad.) 

The hYJlC'lhclinl whole·Ill"'y du~ Ihal wuuld lti\!C' 11K: yme 

ri\k of can""" lIIuriaHly and M:ri"u~ g.:nclil· di!Wlfdc:r a~ .. given 
upeKurc: f'lul Ihal nlay be limill.'d 10 a rC'".· •• rJam. The eUcC'
Ihrc dn~ ('fuiv;elcnl i" &:'fu:.1 In IhL' "um Itr indi"ldual nrgaB 
&lt1'!lC''\. C'; .. ~h weighlC'" f'ly ... egr ...... ur r;"k Ihal Ihe ,,,,an dow 
carrie's. fur cumplC'. :t 1 ,., IIUCIU "'t'W:' 'It .hc lunl. which ha .. 
.. weighlinS rfK'lur or 0.12. gi\''''~ iln cH.:c;livC' .... J!IIC thaI iJ 

cquivalent 10 (100 x 0.12):1: 12 IUrem. 

dtl!l~, ~qu;rlll~If' A lerm u~d in r"di"linn prule-criu" Ib.ll c_ ... ru'\C's alii,,,...!' nr 

r:tdi"li"n (alrha. hl-Ia. and !w' pn) un a ('ommun :'14 .... 1" rnt , .. al· 

l.'ul"lin, rhe drcc:livc ab~urb.:,! "''!IC'. II i~ Ihe pruduct .. r lhe 

:a~,,"""d duK' in Dd~ anJ ...... rlain me"'iryin, 1 .. ('lol~. (The unil 
nldu'W:' cGui"',,'C'"1 i~ Ihe rem.) 

tI,l.tl, mlUimum boUlfdu" The gr~"le~1 duSC' """mmilm.:nl, c"n~itkrintt all pilleni i .. I 
ruutn uf C'lIJ'USurc Irum .. I;'("ilily·lo .'.1li"ft, If, .. hyputhc.i
nl individu;al who is in .. n un':UIIlfullcd a'e .. whe,e the higllnr 
4hJ!IIC 'OIIe:; 4~""". II u.,umn thaI lhe: hyp,thclM:11 indiwidu.:.1 d 
prncnl 100':1 or lhe lime' (rull .. ~C'UpaQ("). Ind il doc!' nne 
IlIke' inln at'mUnl ,"iC'lding (rn' ellamp[e. by buildinp). 

dIJS~, mlU;mllm in4witlua' The gtC'.l'nl duSC' cuntmilnl4:nl. cun!'lidcrin, all p"'enlial 
"JUlc~ 01 ap"u,e lrom a r; .... ·ilily·~ upcralinn.lo IB indiwidual 
al ur fJulJick Ih'" Lab.,raluf)' be..,n" .. r)' wh",,,, lhe hilhc'''' drJK 
rale '''"'aiD. II 'JUI int., X\'lJUnl !'Ihicklin, and nnvpmcy 

ra.:l&tB .IMI wQUld Jppl, k, II 'CiI' individual. 

tlns~, popu",;,", nc sum .. r 1tH: radialiuB .ra.o In individUilI!'i of a petpulalina. 
II is cllpt'e!.'lCcI in unit~ ur pcllWm·,ciU. (Fur uamrlc. ir I 'u, 
~IC' C'ach ,eceived J ,adiJcinn dn'\(' nf I r"nt .• hdr plJ1'.JI;t· 
Ikm dme "' .. uld b( t 11f') Vt,1un·rcrn.) 

(iI .. ] 
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A r;uJialiou LI'~l' l'''UlIJliIUk:1I1 Ihal im,'"I\'t,~ "XI'",url' ur Ihl' 
l·nlirl." hoIKly ( .. ~ Uppu'il'd III au IIrgan LlII"'" Ih .. , im .... h .. ,·\ (')Ill'''' 

!liur~ 10 OJ lIingk "rgall ur !'t:1 nf IIr~;III"', 

Em.-irllulJJl.'nl;11 ""'i~!>!>III~III, "":1'"'1 Ih.11 iJl'nlirk~ ",'ll.'n' 
lially !'i~lIilil';1/I1 ,'n\'irllllllll'lIl;tl illlp;tl'l~ frulll aflY FnkraUy 
appruwJ IIr fumkLl prujl'l·t Ih;11 ma) '. hangl' Ihl' phpkal 
l'nvirunlllc:nl. If;In EA ~hllw" 'iignifil'OlnI impa('I, itn 
En\'irllnlfll'nlal Impal'l SI;,lel1u:nl i" .e'Iuifcd, 

En\'ihllllJll'lIlal Impal'l SI;IIl'mc:nl, A ddaiil'lI rl'purt, rr1luir"d 
by Fl'dcr;,1 law, un .he ~jgnifil;alll \'lIvirnnml'nlal impacl" IhOtI 

a p"ntling .. IJUl'lurc IIr ckvdllpmcnl will have lin Ihl' cnvirlln
ml'nl, ,\n EIS mu .. 1 be prepared by a guvcrnmrnt agcncy 
when a majl" Fl'lI,'ral al'lilln Ihal will hav!." .. ignifil':tnl 
CII\'iWIIIIII:III;,1 impacl" i" pl;,"n ... lI, 

tnvironmtntlll sun'tillllnt:t Tht' l'nllrdinn and anal)'sb nf ~II1IPIc:~ IIf air. walrr, ""ii, 
Cood .. lurr ... hinlit. aneS nlh ... r medi:- hI lIclrmline envirnnm('nlal 
qua lilY nf an inllu"lry or l'nmmunil)" II r.. ('ommonly 
(l'I."rfnrnKli al "il('\ l'onlaining nudcar fal'i.ilk", 

EPA 

txpo,fllr~ 

}inion products 

/riII61t IIs6tSlos 

RIIII~" 

Envirnnmenlal Prul('(."i"n Altenc:y, The Fl'lIl',..1 altcn ... y 
r('''pun"it11c fnr cnfnrcing cn\'irnnl1\cnlallaw .. , ,\llhllugh "umc 
flf Ihi" rr.ll'un"itJilily may he lIc:1rg;tlC'd In ~I:tl!." :tnll 111('011 
reltuJ.1"ny IIgenc:iu. EP,\ relain~ uve,,,ighl aUlhorily In ('"""rl: 
p,ulC:l'lion nf human heallh and Ihe eAvirunmcnl, EPA 
admini~lc'" Ihc: SuperCund kgi~lali"n a"" works wilh Siale 
:!nd 1e,,;:.1 :sgenc:ic~ In p,uvide le~bnic:al ovenighl ror dean-up 
:".1jvilie~ al FC'lIc,al racililiu ,('",Ialtd hy the SUJIC,rund 

"Ingram, 

A mca"u'e ur Ihe mni/ali.,n prudu(c&l in ai, by x 0' prom:. 
mdialinn, (Ole unil.,f e"~urc ~ Itoe ,ucnl~n). 

Rallialinn originaling r,om :I WU," out~i. the:' hody. 

'\""11" ... r.:;lIe&l by lfa.;: splining uf larger alum., inlo ~tlcr 
nnC'~ ae,,"umpaniC'd fly rclca~ uf encrdY, 

AibcSlus """ is h,inle 0' ,cadily C'rumbkd, 

,~,n undC'rg'ound collC'di.,n ba~in fu, sprin~ di\C.'h;t'tt"', 

(il.,-l 
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Shllrl-IAo;,n'kll~lh l"It:'l'Ir"III;I~lll'lil' ,,,Ji;lli,," II( nuckar IIri~in 

1/1011 h:l .. 1111 III;' .... IIr dlolrgl·. UI.'l·OIU'l' "I ii, 'h"" lAo ,1\ dnl).!lh 

(hi~h c:nl'r!!y). ~;III1/11;1 r;tJi;lliulI l'all l',IU'l' illllll,lli,';' O\!h:r 
~lo:l'lromagnl:lil' raJi;llillll (,udl a, lIIiallw,lw" \·i·::,k li~lIl, 

;1110.1 rao.1i"w"\'I:~) h:IVl' I'JII~l'r w;'\'l'kllglh, (I"IAo','r l'llt'f!,:Y) ;IIIJ 

l';Jnllllll';IU'>l' iCIIllnlilln. 

nil: ,"1;11 alll.lulIl Ht 1I\1:;I,Url'J :11)111,1 :J(.'livil)' wilh,.ul tJl'lIlifi

l';lli"lI IIf ,pl'l'ifk radi"/ludiJl·~. 

Thl' lOll:" ;III1"UIII or nh'a,url'o.1 1)I:'Ia al·ri ... il)' WilhuUI io.1l'",il"';I' 

lillll "f 'pl'l'iril' raJiulludio.1l·~. 

TriliulII, A r:uJillnul'iilk Ilr h:oJfI'~l:n wilh ;1 hair ·Iift- "I 11.3 
)·(·ar .... Thl' wry Inw I:lIl:r~~ .,f il~ r;IlJill:Jl'li\il~' JI.'l';'} 111.\10;0 il 

1111': III !hl: ka .. r ha/;utJllu, r;.JilllludiJ,::o., 

nil' liml: rl:cluirl'J fur Ihe al'Ii\';I~' IIr :t raJill;ll'lj'''1: ,uh .. ,:IOl'l· I" 

In'rl::t~ lu half it!lo v;llul' by inhcrclIl raJill:il'liw Jl'l',IY, "flrr 

IWlI h;IIf·li\'l'~. u",:·fllunh IIr U,,: IIriginal ;\~tivily h:Ill:.in!> 

(I/:!)( I.r:!), anl:r ItUn- half'li\'l'!>, IIlIl',l'ighlh (I':! If I/:!)( I~), 

anJ SCI un. 

W:J!>ll'!> l'xhihiling :111) IIf Ihl: fllll""'intc l·h:u,ll'll·rj .. lil!\; 

ignil:1hilil)'. l-o"ll .. i, .. ily. rl:;ll·li\i!y. IIr EP'llI~ldIY ()'ii:ltlill)! 

Ioxk t.·on .. lilul·nl .. in a It:,ll'hin~ 1l'~1), In aJlIililln. EP'\ 11;1\ 

li"leJ a .. hanrJnu\ "Iher w:. .. II:\ Itl:.1 Ju nfll nt"l": .... :uily cxhihil 

Ihl'o,c l'haf;ll'h: ri .. lil·... '\lltlllugh /tIl: It-).!a I Jdinilinn nf 

ha/ard41u .. W;I\ll' i .. \."Uf1IP!cx, 1tM: Il'rm IJIUle Jlcnl'rall~' rder .. III 

dny W .... lc Ih:l\ EPA I>clk'"l''' ,,'uuIJ Pc I\(' :1 Ihrl';11 In hu, .. :10 

hcaflh "nJ Ihl' l'nviWmlll'lI1 ir 1II;'":t~.:1I intprppcrty, RI: .. "urn· 

Cfln<,t'''''';llion ;IOJ Kn·lI ... ::ry ,\,,'1 rq~uhlill"" \t'l .. ukl l'lInlr.," 

lin I he.- man;'~l:ml'nl flI h:l/arJIIU .. w;: .. il::o., 

nil' '>pc"'i1i,,' ~uh\l:m~:l' in a ha/arll .. u ...... ;,Mc Ihal make .. il 

h;lI;crJIIU\, ;mJ Iflerdllrl' ,>uhjl'~ I III rq:ui:llion ulukr Suhlill( C 
,,(RCRA 

The ... :iem·c ~ .. Iin~ wilt. Ihr JlhIJk.'rlit" .. , Lli~uihulilln, and 

l"irl"ul:llilln u( nalul,,1 W;th:r \)·\ICIII\. 

tI,l/ardc,u\ and Solid W;"I" 1\1II~IIJIfI\.·n! .. o. II,~" III RCRA 

'f11C\4.' antcnd,m'nl\ III RCR,\ trl';I"Y e:cp"nJr-d 'hr "t'II('l' ,.r 
h;t/;,rJuu,> ",,;.\1..: rcgulali"n. In IISWA, C'III1I!Il'''' Llirl'dl'J 
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[P,\ In Iilk,' IIh~iI!ourl'S In rurllwr redUl'" I Ill' ri!ok .. hi hUll ... " 
.ll':lllh lllll) Ihc cnyiwnnU'ni l'ilU!ol'U II)' h;";IH)IJU~ W;t!oll·!'\o. 

R;uJialiulI fmlll it !onUi~'1" wilhin IIll' l)I)oy a .. a h, .. ull nr lkpn!'ti

IlUn ur rildj"lIudidcs ill hUl.ly li~ .. un tly prlk·r!o'\'· ... ~ul'h :t~ 

ingc,"Iillll, tllh;lialillll, or illiplanl:'li"", POlil .... iunI .an. a 
lIa!urally Ik.·~·urrin~ r;u.!iulludid,·, i!o iI lIIajor loclurn' lIr inlerll,,1 
radialinn in liying lIrganisllh, 

Furm!o ur all clemelll haYill~ Ihc !o:lmc nulIIl ..... r IIf prulnn~ in 

Iheir lIudd tlul differing illihe numher IIf nl"ulrnll!o, 

• ICln,·liYt'd i'luh'I'l' • A radilllludid,' Ihal dt"';'Y!\ :.1 

sudl ;1 ~I"w rah' Ihal :t 'IU:1ll1iIY III il will 1,,, ... 1 IlIr an 
c,\h'lIdl"d perioo (h;tlf·lifl' i!o grealer Ih;mlllfl'l' y~'ar!». 

• shllrt·lil .. "", iO\IIII"e . A radiulludide Ihal dn';'j'!o sn 
rapidly Ih:11 a ~ivclI (IUanlilY i ... Iran .. r.,rlllcd :.lnlll ... 1 
"lIlIlplcldy inln Ik~'ily I'lIIdul'l~ wilhin ,I !\hnrt pt.'rind 
(half·life i ... 1',\,'11 day" ur less). 

1111: unil fur work and cnerg)' e'lual 10 OIl,' nl'wlnn ;!lung a 
di~lan,'e u( une nll:ler. 

MuimunJ Cunl:llllin:ml uvd. Ma,';lIIurn f1'l"rrni~!\itlk levd 
uf a cClnl:.mill:tnl in waler Ih:II i .. ddh .. cred 10 Ihe frcr·llClwing 

uUlkl uf Ihe ullilllale user "' iI puhli,' w:tler !ooy"lem (KC 

Appendix A :tlu) Table 1\·3), The MCL'I arc ~pl"l·ifiI.'J hy Ihe 
EPA. 

Millirelll (W-;1 rUII), S ...... relll ddin'luln. The d.Ke C(luivaicnr 
Ih:I' i~ un ... ·lhuu~lndih (lr .. relll, 

Nalional Envirnnmcnt;d Pulky Act Thi~ Frder,ll 1cgi~laliun. 

pa~'\Cd in J~tJ9, regulal" the i:o.~uancc nf pennil'" for Ihe' 
C'on~lru"lion and upc:r:lliun ur radlilic~ Ih.u haVl."' Ihc polcnli:" 
In implK."1 lhe envirnnnll,·'U ur puh/i ... hc .. llh. One: prnvi~inn of 
NEPA requires Ihe prcp;u;lliulI of an EIS fly F ... dcral agl'nC'ics 
when rnajur aC'liun! IUe laken, 

Nalional Emi!>!>iun Sland.1lih fur tb7Ardnn Air p"nUI:!nl!'. 
ThCJC Slandard! arc fuund in lhe Ckan Air '\('1; .tk:y ~Ilirnil~ 
fllr su.:h p"lfulanl! it~ be.yllium and radiunudidl"~. 

C ,I.' f, 
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AllY 1I1111L"UllliIlL'J ar,'" (hJIII \\ihid. pullulant!. ilh: "h~'h;H~,:d 

inll) a f>tJdy IIr wal"r (".g" agri,,'ullur:.1 runuff, L"lJO .. lru,,·IIIJIl 
rundf, .. nd parking Jill draillagL"). 

Nalional P"lIuI;ml Di','h..rg.: Elilllinatilln S) !\1t'1Il. Thi!\ 
Felleral n:gul;ltiClIl, ul1lkr II~c CIc;m WalL'f ,\l'I, H"luin'!o 
pem'il~ fur di~"h;lrg(' inlll !lurf;,,:,· w .. I'·rw:t)'~, 

Polychillrin.lh:d hiphcnyb, A f;lIlIily ur IIrgank L'Ulllpuund~ 

u\Cd ~in"e 1'I:!6 in e,,"L'lrk u;lII~furlller~ ;I~ ill!lulaltH!t "nJ 
cUl.Jlilnl~, ill luhrk""l~. carhulllc~~ ,'tlPY paJ1L'r. adhc .. i·",·~, ;uHI 
"':lulking """111 puu ",.1:\. Th ... )· arc al~1 prcJduL'cd in L·.:rtllin 
,·lImhu .. linn pnJ(.· ... ~"':\. pcn, ar,' c"uC'mdy p,'r:\i"Il'1I1 in Ih,' 

cn ... iwllIncnl 1,.,· .. ·;lu ..... Ih",y &!o lIul hr"'ak &!llwn illln IlI.·W aoo 
k~ ... ·harlllrul ,,·hL'll.iL-.. I~. PC8, arc ~h"",d in Ihe ral!y li .... ul':\ IIf 
hUIll.ln~ ;mJ ;lIIilll;d~ Ihruugb Ihc hiu~L't'umul;llit)n rrtl .. ·c .... '. 
EP,\ tt;lRlII:d Ih&: UU' "r PCB:\. wilh limilcd ,·"&,"·plil'n:\ •• n 
1 '17ft. In gl'n ... rnl, PCB~ ar", nul lI!I lu"k in :u'ul(" :\hurt,lerm 
d,~, a .. :\(Ime nlh",r chcmi""al~. allhough a,'uh' and "hrnnic 
Cllrn~un: .. · .. n I.·au~ liver &!;IIII:1g-=. PCB~ haw .. 1:\(1 "'au!\eJ 
cam:.:r in I;.b..,rahlry animal~. When le~led. 1Il1l~1 JlCllpfc: :\hc,..· 
U:k'e~ nr pcn, in Ihdr hluud "lid r .. "y li~:\uc~. 

Public DI~ Limi!. The m:w Itrm for RPS, a :\Iand .. rd rur 

exlernal and inlcrnal exptJMIrc: Iu radi"~"'li ... ily a" ddine''' in 
DOE Or&!cr S"'XJ.5 (Set App:n&!iJl A an&! Tahle A·2.). 

A groundwall'r hndy ,,"'we an impcrmcattk layer Ihill i~ 

separale&! 'nlm an un&!erlying Ill:tin .,.Jdy nf gruundw:tler tty an 
un~1Iural&:&! lnne. 

The unil U, porUlalinn dn~ Iha. CJlrrl'~!\O Ihe ~um or 

rn&!ialinn l'lIr-~uru ret'tive&! fly a rorula.inn. fur eumr"'. 
Iwu JlC'r~on:\. ca&.·h wilh :t U.S rcnJ clIPI"ure. rl"ccive I pcBOn, 
rem, ~nd suo JlC'nple', ea"h wilh:tn t:'lIp..,~ur ... .,f fI.nnl rem.ltl!Wl 

recei ... c IIlC'rlKJII·rem. 

,\ mea'ure IIf Ihe h)'Llrngcn jll" ,,'una:enl,..Ijnn in an ;1I1ucuu~ 
!\6,lulinn. Addie ~Cllulilln' ~I:t ... e :. ptl from fJ In ft. tta!'K- 5nlu

liun:\ ha ... e a rlt gr ..... 'er Ih.ln 7. ;1010.1 neulral5nlulinn~ hilve :0 pit 
uf 7. 

Pan rer hillinn, A unil lIle",ur&: nf ""'rK'enU:.ljnn elluh{alcnl In 
Ihc: wti¢lI/ ... nlume rali., ellprC'~~d a~ "gil. nl' ntt/mL 

Pan per minilln. A unil rncaMlre: or ronc:cIJUalilln equi"'''knl 
In Ihe: weighll ... nlume: Mit) CAprc~.',,:d aJ mg/l_ 

(il.· 7 
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QualilY ;a~~utalln:. ,\11), ;Idioll ill ~'ll\'irCIIlIlIl'lIlal mllllilllfing In 

3!\..'UfC Ih ... fdiahililY U( lIIulliloring and I1wa'Url'I1It'nl d .. la. 
A"PC:l'l~ uf 'lualilY ;1 .... uriln~·1.' indu\Jc PlUc,·l'\Jun·!l. jnh'rlatlflra

ICIlY ~;ull1p;lri .. tI!) ~Iu~k .. , CV .. IUilliull'~, .m~ If'lt·ulllt'n'iI'illlJ. 

Quality t:1lf1ulIl. Thl' wuli!)c 'lppliI..-:llinn IIr prnn'durn, wilhill 
environml'nl;ll IUllnilllring In nhlilin Ihe." It:fluill'lf "Ianlf;"d, elr 

pc:rfurn .. tnc:c in mnniloring ;lUd nu ..... !'.ulCmt·nl r'(k'('''t'~. OC 
P'UCCdUIl'lI indudl.' l'alib".liun uf inr.lrumt'nl". l'(lnlrnl ""hafl!!.. 

lmlf ;mal)'~h ur h.'pJi(otll' ;uw dupli ... ";tlc ~t"'J)k~. 

A unit uf ah~IIbc:d dIKe r,u,., illll;I'118 'adiar;un. A dn!!.c ur I 
r,,~ equal .. the ;'l1~lfpliun ur lUO ... r~ .. .,f r,uSialiun cnelltY fl'C'r 
gram or absorbing milleri .. l. 

The emi~~ion "r rankin of I.'ncrg)· a .. it n',ull nr an alumi\." or 
nudeal P"""'C!\..\. 

,\n un:lolahl&: nudide l'''pitbl&: u! "pul1l"nl.'uU~ If;lndnrm;tlion 
inln olher nudide~ by ch;mgiug its nuc'('ar c;unr.~ur;lliun or 
('n('I8Y .('vd. Thi\ Ir:mdurm:tliun is "n','mp"nil.'~ hy Ihe 
emi .. "iun nr pl111111"!!. f)' p;lflidl.'~. 

RC~'lUI"'('CunM:rv"li()n "llIJ R"''''u,,"cIY A""I uf lel7',. RCR,\ i~ 
an amendm('nl ,,, Ih.: fiN FeLlclal ~oti~ "';1\11.' Ic~i"';tliun. Ihe 

5C1.id Wa~lc Di\pm.1' A""I "r I 'J6S. In RCR,\, Cflngru .. \ 

e!Uattli .. hcd inilial dircclivc.. "n~ guid('lin,,' fur EPA Iu 

r"gutale h."ardfl~ Wa..\IClI, 

Any sU~lant"c u~d in a l."helll;';:!1 re;,,:lil1n lu d('ln" 01 Pte .. -
SUIC anol",", suh,lan""l' ur III ""Ull\'crl nne.' ~utt'l;Jnl'e into 

ancJlber tty means uf the re3cliun Ihat il ('au~~. 

Any uninh:nliunal di!\4:h,,'g-= Co lhe cnvi.unl1lenl. Environmenl 
is Illo:wly defined a~ any wfller,':md, or ambienl air. 

H.,' unil ur "tdiali .. n ~e~ c(luwalent Ihal lak('\ inf" a"",',)unl 
diUc,enl kind~ uf iuni/ing r .. dialiun and re,mil\ lhem In t'IC' 
cxrre!lo'Cd "n "cunultun h .. ,;:o.. Th" dc~ cquh;ak"nl in rem!lo i!lo 
numcrk;t1ly celu:.l In Ihe :.tl'!\4,rtk:~ d.r..c ;n ,,"1\ f1luJlirli('~ by 
lhe n('cu'Io;11), mckSiry;ng f;.l'Iur~. 

Rucr.lgen. ,\ unil u( I .. di •• I;ul1 "''''''''UIC I hal c.Jlpr,,'-'C\ ('''ru , 

~ule in (I;rQa\ •• r Ihe: amuun' ur MllIi/;ali"n rl • ...su'·('~ hy " lay~ 
in it vu'ume nr air. On" IUc:nlgl.'n CR) i, 2.SK III W" ,'uuIClmfJ:\ 
pc' ki'usram ur ;dr. 

( .r .' '. 
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SU(l('rrun~ ,\III1:mfllll:nl, ;a,,~ RC';.ulhllri/aliun I\l'l IIr l'IKh, 

Thi~ at'l mutJifil" ;1111.1 r~aulhllri/~\ Cf:RCI.A, Tilfc III "llhi' 
;U" i .. al .. " known a .. Ihl' f:rlll'rl!l'Ul')' Plannin}! and ('IIIl11l1unily 
RighHu-Knuw '\l'llIl 1 'INt.. 

S"li~ W;'~h: ~tan:'gC'lIIl'nl Ullil. '\11)' ~i'-4.'l"fnihk unil ;,, whkh 

~uli~ ~'a"lc~ ha'''C' llcC'n pl:u:.:1oi :.1 any limC', irr(\I"','li .. ", II~ 

whl'Ihl'r Ihl' un;I ~':t .. inlentkloi '"r Ihl' mana}!nfH'nl Il' ,,"li~ fIr 
hit/;II~IIU' w;"ll', Sudl unih illdu~l' ilny :lIra ;,1 IIr ;lfllunJ :t 

r;u'ililY .. I ~·hh:b :,>ulid w; ... lc~ h;,H' tlCl'n rllulindy and ,~· .. h'nt· 

alk;,II)' rl'ka'-4.'~, Pllh:nri;,1 rdC'",C' !>ill'~ indu~l'. rllr l'umpk: 

w .... II: I;IOk ... M'plil' lank,. ririllg :'Iill'\. hum Jlil ... "UlTlp". I;mt.!, 
fill, (m;,lcrial LJi .. p" .. al arc;",. oulrall area ... L·\SI. l';IO)'on ... 
:ln~ l'Im';tlllin:t11'1oi arC';," r(' .. ulli"~ {rllm Ir:tkin~ pr.t\lu.'1 .. h·r:.~,· 
lank .. (indu~ill~ ~Irlllc:ufll' 

TII"kil)' Characleri..ric: L:al'hillg Pruc:eLJur." An anal)Iil';t1 
ml'lhfld LJnignrt.! lu LJl.'h:rminl.' Ihe ff141hililY flf ""Ih "r~ank 
ant.! in(lrganK: l·ulIJpuunc.b prC'~(,1I1 in 1"IUid. ~llid. :tn~ mulli· 
rha~ w .... I('''' II I, u'C:LJ It! ~l'I('rJJline: applit,;.ttilil)· ur I";IRLJ 
D;m rl't:ul;.li"" .. ILI:t~. "I~, 

Ra~ialinn ('mill('''' hy natur:,lIy nn'~rring rat.!i"nudi~t·' "'Ut'h a' 
MIK; lhe: nalu",l ~l'l'ay l'h:.i,,'\ :,·~U. :,'iU. Ilr ~1!"fh: nr l·.I1mM:

r;,,·inLJul.'ct.! r;,~itlnlh."Ii~I::\ III II .. : ,.,it. 

Thennniunrine""'~'nl du,im.:ll'r, ,\ mal('ri;" (Ih(' 1 .. 1"" ra fnr)' 
u .. ( .... lilhium nuorid!:) Ih;,I. :irlt'r t~ing upu'\Cd In raLJi;tlilm. 
lu",ine~:e:\ upu .. hcintt h~;t .. :LJ, The :tmnunl flf li~hl Ihe 
maleri;,' emil .. i .. prupurriUIMI lu Ihe: ."nuunt "f 'adi;,li,," 
(~,:\C) In -.hi(h il -.:. .. ClLp'""C'LJ, 

Rd('~ Inlh(' I'(lRl'l'nlr;tliulI U' JJ;ltllculaln in ,u'ren,jnn in Ihe 

air irrc"(IC'c"live or U;( n;,IUll'. \/tUre:e, nr ~iJe o' Ihe parri,'u, 
lall''', 

Tran .. urank -.;, .. 1(', W""ll' ",,"1.1I11in;,II.'''' wilh 10n~-li\'Ct.! 

Iran\urani(' el('Rll'nl.. in ~'''"~·C.'lIrr;'lilln" ,,·ilhin a 'pc";.in' 
rtln~(' ("Iahli .. h('~ tty IXJf., EI',\. ;tnd SRC Th(''I.('' tire 

('lenu:nl .. ~lIwn a",.\"i: ul;miulfJlIn Ih(" .'hcmi .. ",- reri''''i,' 
I .. hk ... u,,"h :t\ plul. onium. ;1I1ll'rkiulII, ;tOd ncpluniulIJ, 

Tn~il' SuJ,'Ian,'n Cnrolrnl ",'f, 'fS(',\ i .. inlcn"'t·t.! III rr,,\'i"'(" 
prof(','1 illn frllm .. ut",I;'/Il'C" 1II:.nubl'furrd. prlll:C'",,"'", 
di .. rrihulc"'. IIr u\Ct.! In Ihl' UnitC'~ Stillc"', ,\ mn'hani ... m i ... 

(,(. " 
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voc 

~~!'i ALAM05 rM TIor4AL U'PuRA l'Ofi ( 
Er."I~or,vErl·Al SuR\lEILl.M,CE l!i9(j 

''''1l1i,nJ l1y ,hl' Ad fll, ,,'ranin!! 11"\\ \uh'LIIll'l" hdllH' Ihr)' 

l'n"" Ihl: ma,k,'If1I,I'Y anJ f"r "',ling ,'~i'''lIjo: 'lIh".In,'," Ih;11 

;If&: "U~Pl:clc&.l ur L'"".lill~ h(.lhh h"',lhh, S,"',-ilu',' ":U!;III'IfI\ 

may al .. 11 he J"'lIllUI~;II"J UIIJ," Ihi .. ,\,'1 I'll IlIntr .. 1Jinlf 
!Uh~I;IIII.'l'\ r.''Jnd '"1~ LJ,'lliJIII;.: .. 1 II, hUIII.If! hcitlll, .UIJ III IIll' 
cnyirunmt'nl. 

An :un ~ynnd Ihe hound.uk .. til ;t rnnu.,lkJ ..,,';' (~\' 

contlnlled iI'l':' in Ihi' glll""'Y). 

U.:.nium &:Itn~i\ling r,im;lfil)' &lr !"U and ";tVin~ I,'" .han 

1I.7:! WI 'it l·"U. F.~':l..'J1I ill 'a',' ':;I!t(~. dl'ril'll'" u,anium i~ 
m:mnl:ldl", 

TIll: aRlnUnl ur u,,,,.iu/U In " ~m,plt:. a"umin~ Ihal Ihe 

u.::rlium ha~ Iht' h,ulnrk ,:unl,'nl nr ,", .. niul)) in n"lure 
(11'1.27 WI ':f :'·U, fl.7'! wI fj ~l·U. ;mJ n.nnS7 wi r; :"-U). 

Umkrpnllnd \llIrage ,,,nk, A \IOIliun.uy &.levin' dc\ip1ed '0 
('unlain an ;t('(umuIOlliu" u( '~lIalduu, n);ll(',ial .. III \U!ole. A 
lank i, ('nn .. llu,,'leJ primarily IIr tllIlIl"anhrn mitlcrial. tlul lhe 

enlire ,urb('l~ ~'C':1 n{ Ihe I;mk i, IlIlally hclllw Ihr ".IIra4:" nf 

Ihr grnund, 

TIll: p;ulially \,llu,aled II' UII~.lurJh:'" ,egiun a"'lve Ihe w~l~r 

lahre Ihal due\ nol yield walt'r Iu well,. 

Vol .. lile o'ganic ('o",pound, lHluid nr ~ulid nrg01nic' rum

pound, Ih .. l have iI lencJelkY In 'J'ltnl .. neu,"ly pa~' ink' Ihe 

val'''' ~Iilk. 

The: 'esinn draining inln ;, ri",,'r, rivtr ~y'lem. ur h.~y or 
WOller. 

Thc waler ft'd ~I:'(;JL'': h.:ln .... Ihe 81nuncJ "I "'hi4:h lhe 
un..:tluralecJ lunc end .. ;,"d Ih.:: l\3Iuralcd lone: bc(dn... .. i~ Ih~ 
IC\l~1 'u whiL'h a wel/lhal i .. ,,'recnecJ in.he- un4'flftfinrcJ ".Iuifer 
wnukJ 1m 'Nilh wale •. 

(A1nhc:r Ihmugh SeplembC',. 

" krwl,,"d area, ,ud. as a maBh (lr SWl1mp. Ihi i!\ inun~ille" 
Ht '-1lu.alcd by wlr"",c wale' I "I poundwalel suffkknf In 

,upS' .. " IIycJ'''phylM: veldaliun 'ypinn,. lIibpted Inr lire in 
~Iuraled MJU,. 

{;1..1I1 
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K'orldK'id~ /allo,,' 
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Wurking !c:vl.'1 I11nnlh. A Unil 1l1l'~J1C"Uh." ht :;~ Rn ami if" 
da:C3y prudut:I\, Wurking I~'"d (Wl.) i~ an)· ~'umhin"lliun ur 
Ihc 5hurl·livctJ 1!!Rn "'(COl} J",I\.Iu\.'I'" in I l (If ai, lh;tI wit! 

r ... ~ull in Ihe "'lIIi~!Oi(1Il u( 1.3 JI( W' P-kV ruh:nli.tI ;"ph,t 
t'1k"8Y. AI c(luilihriulU, J()U pCi.'L "f 2!!Rn ,·"","",('on"'" In 

I WL. Cumulative uJ1'"ur.' i, ml'3\Uft'd in ""'u,kin(: !c:wl 
mnnth'" whkh i\ 17 .. WL·h, 

Radina,"livc tkhri!! f,om almn"phe,i,,' Wt:'Ipor1\ 1t'\I\ Ihal h .... 

h«n d(rmi1td un Iht" unht
, llurra,,'e ;dler "'-"ing airhome and 

cyding around .he C'3r1h. 
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Nett )Inkll Oil C'UIIMnaliun 1J1 .. ltlon 
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