
~
 

..... \
' 

r. 
\' ---c c.. 

Q
.) 

~
-

-0 Q
. 

O
J). 

N
 

.:::. 

=
 

Col· 
1-
eo: 
·-

.,.. 
~
 

...... c.. 
e ~ 

00 

I 
.. 

~
-
-
·
 .. , .. 

. , . ' 
' 

• ,·i..::.,, 

~
.
 

- e --
0 

. .. . 
~
 

.... 0 
~
 

,.Q
 

Q
,) 

-- ... ..:J 
~
 

.. 
-

, 
eo: 

, 
c 

~
 

z 
0 
·--

.. 
:: 

CIJ 
0 

z·· -· C· 
CIJ 

e": 
0 -
-

<
 

c e: 
C

ll 

-
0 

<
 

, 
-CIJ 0 

...J 

. ' . 
·,·,· .. 

(' 

~-~· 
~~· ...... 

..... 

... 

"'. 
•' 

':"olj 
. :~·~:.·.(~ 

.•.. 

. 
.,., 

' ... 
....... ;,:;.. 

.·.· · ..... . 

11111111111111111111111111111111111 
14421 

,:r 
I 

I 

r
-

I 
1 ·~ui;•JIVf:tl O

i ~~~·hr'
1• 

\ 

I AUG ~01-l 

., ··' . ' ·,~ 

... . ·' 

' .. 

~
 

- .I 0 6 (, 
9 .. ... ... 



} _':;: c.··r:·:~;G ... L ;::: :.:>;:L ~ : :_ : : •. .: .: :: · · ·· ·· -· • · ... · . , .. · · ' ·_ · · · .· · -· . -... ••·-- ••· · ·: ·_- ;:; :- ••. · : . : -~-·.:~ 
.-::"·,. .... :.:, :, Los Alamos ~=:w;:.~~'1~~ty :.· LOSALAJVOS;NATIONALLABORATORY . .. :· .. ·. ~ ·· .... : .. · .... ·~~ 

: : '.:· :·. : · ·. ENVJRONM£NTAiR£STOR:ATION .. :·.: .. : .... ·'.·.· .. :· .::. 
· ~ ........ · .. : · ·<; · .. ·. · · · · ... . .. '.Record:t.~roctss~ng Fa~ity .. :: ... ·. :.·_.: · ·:.:; ·, .. :·. · . ·/: ·':: ~~\.~ 

· ·. ·. '•. · ·. . ER'RccordslndexForm ··· ·. · .. · · .... ,·· .·~'.::;'\J 
····I··:· · ERRecordi.D.# 706t;;9 · · .· · ·· .< · · ··· ·· · .· · .. .. ·.:::·.:·.-6 

..... • .... , .... ·-: ·". ,. " . •'. '6 
. · ..... ... ··: .. . .·' .·. . ·.,·... .·.··. :;:~ 

·. _. _ : :- · .. ··_ ERJD -NO" . 70669 Dtlte Received: 81610 I ProcessOr< YCA · PogcCoun_t~. 62 .-.·_ ·• •·. •. · .. : .. ·· • ·., . ;~ 
.. , .. 

I ' ', • •• ' ' o ':. ·,: 0 ' o o :' : ' ' o ' ' 0 f o I 0 ~ 'o 

: . ·.~ .. ·. ·.: ,. Priviieged: (YIN) N .· ·Record'Categorj:: ·p· 
• • . ; . • 1,· .• • •• • •••• • •. • • •• • •. • 

' ,' I 

:·· ·, ' .·. ·.· 

. .. · .. •' 
·'. ' . 

II _.-::,• ''.· 

0

/,:

000

, ', 
0

0 

°
0 

·.· 
• •',,1 

: · · .. · · Cor~ccrlon: (Y_IN) N . Corrected No. 0 
·. ' . ~ . . . ' . . : . 

,·· .. ' . .. ' 
. . . . . . . . .. 

.. : . :::· ·. ·.· ... ·: Adt~inisrrativc.Rf!cord: (YiN). Y 
'• ... · 

•,;', 0 ' I ' ' 

... ... 
· ·. · .· '/ · : · :Reft!med: ~IN) N 

. :.. ··REFERENCE CITED 
'. . ,, .... .. .. 

. . ~ 
.. ' . 

. . ; . . . .: . ! '~. ·::: •, . • : 

·. ·.·.• ... ·. ,. . ~· . . .. . 
... 

.. ( ... 
•,'1 . . : . . . : . . . . . . ·' ......... 

.. ~, . . . . 
:_ ·.· ... .. •·.'. 

·::. ·: > ..... : : ~·.:. 
... , 

. ' 

., .. " . . . . . ' . 
,· 1;: ·. ".t •• , ••• 

o I ' ' ' ~· • o ' ..... · ' . 
..... · :• 

I• • ''• •' ', ....... ,. 
I ' 'I,+ ~ '' ', ', '• 'o o 

''·•' . ·.· 
•'. .. ·.· •, ... · :. .:· .. 

"A,···-:. :., ... 1 •• 

,'• 
;: . 
I' . 

··, 
•, 

. .. 
I, 

•· 

• •• o,' 

',I 

. :, 
1 

:'!· .. ..... · 

OldER ID ~Vumber: 0 . 

• I' o 

Corrccted'By Number:· 0 

NLrw ER:JD Number: · 0 

<~ ::> < .· . ·.··. ;;;;}~~~;~·;~;~;~~;:~~·d;;~;;;;;. ~~~~;;;;;~-;;;~;;~~;;;;·~;;;;~;~·~;~N~~~;;·-

/~-f?:·;;~~i, :, -.~ . . . .. . . . . . . .. '_ .. · 

. :: ... : .. ·· ·.· . 
.. ' .. ,.,• ,. 

',• . 

'• I :. 

·. :·· . ·.·· 

•' . 

••• j . ,. . . " 

., ... 



Prepared for: 

U.S. Environmental Protection Agency 
Region 6 

1445 Ross Avenue. Suite 1200 
Dallas, Texas 75202 

Prepared by: 

TechLaw, I n c  
750 North St. Paul Street Suire 600 

Dallas. Texas 75201 

EPA Contract So. 6&iW&0063 
Work Assignment Yo. 002BT065G 

iMarch 2001 



. . .  

'b. . . . .  

Sampling Report 

TMLE OF COFTEZTS 

1.0 "RODUCTIOK ....................................................... 1 
1.1 Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
1 2  SitcBsckground.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Historical and Current Operations ................................ 1 

Geo lo~y  and H y d t a l o ~ y .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j 

1,2.1 

1 . " ~  
.1 1.22 Geogmphicd SemnS ......................................... 

'I* 

2.0 SITE DVESTIGATIOS ACTIVITIES ...................................... 5 
2.1 Participmnrs ........................................................ 
2.2 Effluent ......................................................... 5 

2.2.1 Effluent Sampling Procedure ................................... 6 
2.22 Deviations from the Field Sampling Plan ......................... 6 

,.J Groundwater ..................................................... 6 
1.3,1 Groundwater Sampling Proccdurcs .............................. 1 

2.3.2 Deviations from thc Field Sampling Plan ......................... 5 
Springs and Surface Warns in the Pajarit0 Canyon Watmhcd .............. 5 
2.4.1 Spring and Surface Water Sampling Procedures .................... 9 
2.42 Deviations from the Field Sampling Plan ........................ 10 

2.5.1 
2.5.2 Dcvixions From Field Sampling Plan ........................... 11 

4 

c I *  

* 

2 4  

2. S Sediment ....................................................... 10 . 
Sediment Sampling Procedures ................................ 10 

3.0 LABORATORY RES'LZTS SL-Y ................................... 13 
3.1 Effluent SamplingRcsults .......................................... 13 

3, l . l  TA-50 Radioactive Watt  Water Trcmncnt Plmnt .................. 13 
3.2 CroundwataS;rmplinyResults ...................................... 13 

X . 1  M o m d a d  Canyon .......................................... 12 
3 2 2  Dinking Water Production Wells .............................. 13 
22.3 Technical Area 5 (TA-3) ..................................... 15 
U . 1  Comparison of Groundwatcr Results ............................ 16 
Spring and Surface Wma Sampling Results ............................ 16 
Sediment Sampling Results ......................................... 16 
3 A 1  Acid Canyon .............................................. 16 
A-.- - 4 9  Bay0 Canyon .............................................. 17 
3A.5 SmdiaCmyon ............................................. 18 
3. 4.4 Momdad Canyon .......................................... 18 
3.4.5 Cdadadcl Buty ........................................... 19' 
3.4. 6 Paj;VitoCmmyon ............................................ 19 
3.4.7 h c h o  Canyon ............................................ -20 

3. 2 
3. 4 

Sampling Rcporr . March 2001 Page i ofvi 



. I  . .  . .  

Sampfin.q Report 

.) '4.0 Q U A U 7 " A S S U R . L " J C E S t W Y  ........................ . . , . . . , . . . , , , - l  

Deviations h m  the Field SmplinS Plan .............................. - 
Labontoy and h~ l f i cd  Methods ................................. ,a 

4.3 DataValidation .................................................. , t 4  

4.1 
4 2  
3.5 

. Quality .~surrmcdQudity Control Smplcs ............................ .21 -- 
q- 

. 5.0 q -  

.) 

c) 

I 

coscLusIoNs ..................................................... , a , >  

S,I Sampling Activities .............................................. ..S 
5.2 halyical Results ................................................ -5 

52.1 EfflucntSmpies ........................................... -5 
5,2,2 CroundwmrSmplcs ...................................... 126 
523 SpringmdSuriicc Worc tSmpl ts  ............................. . Z i  
S2.4 ScdimcntSamplcs .......................................... 

Drinking Water Producrion Wclls .............................. ZS 
1- 

5.2.5 
5.2.6 Tecknicsl Arm 2 Monitoring Wcll , , , , , , . , . , . , , . , , . , . , , , . , , , , . , ZS 

*- 7.0 REFERENCES ........................................................ 33 

LIST OF TABLES 

Table 1 
Tablc 2 
Table 3 
Table 4 
Table S 

Table 6 
Table 7 
Table S 

Table 9 
Tablc 10 
Toblc 11 
Table 12 
Tablc 15 

Pmicipmmts 
Well Location mrd Time Sampled 
Summvy of Wcll Informaion 
Ficld Panmctct Mtssurcments 
S u m m q  ofPrcliminclry AndwyticEll Rcsults for Water Smpln-Volatile O r p k  
Compounds 
Summary of Preliminary Analyticd Rcsults for Water Samples-Total Mculs 
Summw of Prclimhq Analytical Rcsults for Water Samples-Dissolved Cations 
Summary of P r c l S n q  Antllycical Rcsults for Water Samples-Cmcral 
Chemistry 
Summary of Prclimintuy And.Vtc;ll Results for Wotcr Samples-Radionuclides 
Summvy of Preliminary Ar~aIytical Rcsults for R'atcr Samplcs-Explosives 
S u m m q  of P m 1 i h a . p  And$c;ll Rnults for Scdimcnt S ;unp lesdnor~cs  
Summary afPrc1imin;uy &~lytic;ll Rcsults for Scdimcnt Sunplcs-PCBs 
Sirmlvy of Prclirnin;lry Analytical Rcsulrs for Scdirncnt Samples-Radionuclides 



e 

7 
Samplilrg R~pport 0 

t? TABLE OF COSTESTS 
(con tin ued) 9 

Y LIST OF FLGURES 

Figure 1 
Figure 2 
Figure 5 
FiSure J 
Figure 5 
Fiyre  6 
Figure 7 
Figure S 
Figure 9 
Figurc 10 

Site Location Map 
Aerial Vicw and Digital Elcvation Model 
Aerial View/Samplc Locations- Mortmdad Canyon 
Aha1 Vicw/Samplc Locations- Uppcr Pajvj to Canyon 
Aerial Vicw/S;L?Iple Locations- Middlc Pajilrito Canyon 
Aerial Vicw/Sample Locations- Acid Canyon 
Acrid Vicw/Smplc Locations- Bayo Canyon 
Acrid VicwlSmplt Locations- Momnd3dlSmdia Canyons 
Aerial Vicwv/Smplc Locations- Lower PajaritolCdada dcl Buey 
Aerial View/Samplc Locations- h c h o  Canyon 

APPENDLY A 
APPrnDLYB 
APPENDIX C 
APPENDIX D 
APPENDK E 
APPEBDIX. F 
APPENDtX G 
APPENDLY li 
APPENDIX I 

LIST OF APPESDICES 

Field Logbooks 
Chronolo$cal Summary of Field Activities 
Gcncnlized Well Construction and Lithologic Descriptions 
Compmdvc Standuds Dcscr;,ption 
Comparison of ju-~al.vtical Results 
Analyticai Data 
Chdn-of-Custody Forms 
Photopphs 
Trend Analysis 

Sampling Report - March 2001 Page iii of vi  



' .  
. .  

a .  
P .  

. ' ATS ' 

DOE 
DCG 

,' 'DQO 
' ' 1 €PA 

HJ 
MCL 

,LAX 
' ' P(s/t, 

*' h a .  
. y 

' W O B '  

1' MSSL 

. W W Q C C  

. '  NPDES ' 

, , PMC. 
,PRG 

'.. QC 
sow 
Sr-90 

" T A  
TDS 

' , TcchLw 
T I 3  
TSS 

_ ' '  u 
' uc b ' ,  

USGS 
voc 

' W N L  

Gross Alpha 
Gross Bet:! 
thmn Technical Sewiccs 
L'S. DepiI.rrntnr of Energy 
Derived Concentration Guides 
Data Quality Objecnvc 
US, Enviromcnml Protection .4Scncy 
Tritium 

I Mwimum Contminmt Lcvcl 
MediumSpecifk Screening Level 
Los Alamos National lab onto^ 
micrognm per lircr 
Momson b u d s o n  Corponnon 
micrometer 
New Mc;uico Enviromenr D e p m c n t  Ovcrsight Burtau 
Ncw Mexico Wmer Quality Control Commission 
National Pollutmr D i s c h q c  Elimination System 
Propam Management Company 
Preliminsy Remcdintion Goals 
Quality Control 
Statement of Work 
Strontium-90 
Technical Area 
Total Dissolvcd Solids 
Techt;lw, Inc, 
Totd Kjedahl Nitrogen 
Total Suspended Solids 
Uranium' 
University of California 
Unitcd States Gcologicol Survey 
Volatile Organic Compound 
Wildlife Habitat Limits 

. 

Sampling Rcporr - rbfurch ZOoi  Page. iv of vi 



3 c 
4 
6 

Q 
6 
6 
9 
5 

- 
1 Sampiirtr R q o r t  

D ISCLUMER 

* 
This repon was ptqmcd for the U,S. Environmcnnl Protection Agency (EPA) Region 6. by 
TechLaw, Inc. in hlfillmcnt of Conmct Yo. 68-W6-0063, Work Assignment So. 00tBT06SG 
Any opinions. hdjngs.  and conclusions cxprcssed herein ilft those of the conmctor and not 
necessa.dy those of the EPA or coopcnnng sgcncics. Mention of any company or product 
n m e s  is nor to bc considercd an endorsement by the EPA. 

This repon is intended to assist EPA pmonncl in documenting the collection ofsamplcs during 
sampling activities conducted at Los iuamos Nationid Labantones bcrwecn Dcccmbcr 6, 1999 
and Dcccmbcr 17,1999, EPA pcrsonncl must cxcrcisc their technical judgcmcnr in using this 
rcpon. as wcll as other rclevvlr information. in dctcrmining what additional actions may be 
needed, 
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The dnn containcdwithin chis rcport was collccrcd bcnvcrn Dcccmbcr 6 and December I f .  
L999. Thanks arc due to David Rogers of Los Almos National Labontory who providcd thc 
support and coopennon n c c e s s q  to makc the sampling cvcnt P succcss. The Los Almos 
XZcrtional Labontoy field support personnel, M u  Macs and Consuelo Montoya, should be 
recognized for their long hours and h a d  work under sassful conditions in providing support and 
equipment ncccss;vy fortht successEul completion of thc field activities. TcchLa\v, he. would 
like to thank A w n  Technical Schiccs and Propam Mmo_rcrncnt Company for their sampling 
support, 

Special thvlks arc also duc to the Nav Mexico Envimnmcnt Depment ' s  DOE Otwsight 
Bureau locarcd in White Rock. Yew Mcxico for their assistance and support. especially Michael 
Dale, Bob Winso, Chris Halon-Mayer, and Stcvc Yuicak, 
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Tbc US. Enviromentnl Protccrion ASency (EP.4) rcqucstcd that TechLa~v. Inc, (TcchLaw ) 
providc suppon to the agency by collcctins effluent. graundwatc:. spring, and sediment samples 
at Los Almos National Labonto?. Los hlamos, Sew Mexico. Thc L'nivcrsity of California 
(UC) opcratcs Los Alamos National Laboratop (LAX) Y a pnmc contractor to the L,S, 
D c p m e n t  of EnerSy (DOE), which owns LPUXL, The facility hs bccn in operation sincc 193; 
and \vas tcsponsiblc for the dcvclopmcx of the first atomic bomb. The facility is approximately 
42 squxc niks in size a d  consisrs of mesa tops intersected by steep canyons. LAiL  is located 
approximately 25  rnilcs northwcst of Sane3 Fc. New Mcxico (Figure l), 

iA\l has bccn performing invcsri_aarions/cIcanups on fomcr W;IS~C sites within the facility for 
the p s t  fourreen ycars, Y requircd by their hamdous wrrste pcmit issued in 1990, Sevcnl of 
the hazardous waste si tes located on thc mesa tops and in the canyons have released hazardous 
hazardous constitucnts and radionuelides to thc environment. Some of the canyons impactcd by 
the relcsc of contaminants continue onward to thc Pueblo oiSan Ildcfonso. 

1.1 Objective 

The objective of this work ssigLment was to collect cfflucnt, goundwter ,  spring, and sediment 
smplcs  fiom various locations at LANL. Groundwater samplcs w r c  collected kern one 
mirin/dcep-aquifcr monitoring well and scvcnl shallow alluvial wclls located in Mortandad 
Canyon and drinking-water production wclls locatcd on LAhZ property at various locations, 
Spring samples were collected from u c s  of the Pajarito Canyon watcrshcd. Effluent samplcs 
were collected h m  Gaging Sution 1 located downstream of Technical Area 50 Radioactive 
Wastc Watcr Trcarmcnt Plant in Mortmdad Canyon. Sediment smplcs were collcctcd in Acid, 
Bayo, Sandia, Monmndad, Pajuito and Ancho Canyons. and C a M o  dcl Buey, The m p l i n g  
locations and m a l ~ c a l  suitcs per location wcrc idtntilicd in the EPA Statement of Work 
(SOW). 

12 Sitc Background 

1.2.1 Historical and Current Operations 

The facility began opcmtions ;IS Los Almos Labontory in Much 194; at the inception of 
Project Y of the Mmhanm Project. Thc son1 ofthis projcct was to dcvclop thc world's first 
nuclear weapon. When the first nuclear bomb was dctonated at Trinity Site in southern Xcw 
Mcxico in 1935, more h n  3,000 civilian and military pcrsonncl wcrc working at Los Alvnos 
Labontop. In 1947. Los Almos Labontory became Los Alamos Scientific Labontory, which 
in mm bccmc Los AImos National Labontory in 1981. 

LXVL's onginal mission to design, dcvclop, and test nuclear wcapons h a s  broadened and 
t*;;l*;cc! 3s ;cc!iaologics, LS ?rioritics, and :hc world community have chmycd, *&Si is now P 
multipropm labontoy with the c tnml  mission of reducing nuclear danger, Thc c m d  
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In rroducriori 

mission at L.WL has cvolvcd beyond nuclear weapons tcsting and devclopmcnt to include five 
major elements to reduce nuclear danger: 

stockpile stewardship activities which cmurc s31k secure, and reliable weapons: 

. I  

stockpilc manaycmcnt projccts which provide capabilities ranging from dismantlcmcnt IO 
the recertification of csistiny nuclcv weapons; 

nuclcv mateids management which ensues the avdability or safc disposition of 
plutonium, highly clzichcd uranium, and aithm: 

t 

cffcctivc nonproliferation and countcrprolifcntion technolosits :o keep nuclear weapons, 
nuclear materials, and nuclcar weapons howlcdgc our of the wmng hands: and 

environmental stewardship projects to provide for the rcmudiation and rcduction of 
wastes kom tttc nuclear weapons comples. 

L.42YL plans to continue its role in defcnsc, pmicularly in nuclear weapons technology. and will 
increasingly use its multildisciplinrrry capabilitics to solve important civilian problems (including 
initiatives in arcas of hcdth. nadond infnsmcm.  energy, education, and the environment) and 
industrial collabontions, 

1.22 Geographical Serting 

L.4rNL and the nearby communities of Los Almos and b’hitc Rock arc located in Los Alamos 
County, in north-centnl New Mcxico, ;~pproximntcly 60 miles north-northeast of Albuquerque 
and 35 miles northwest of Smta Fc. The 43-squarc milc facility is situated on the PajYito 
Plateau, which consists of a scrics of finger-like mesas scpmtcd by cat-west oriented canyons 
cut by perennial and intcmirtcnt streams (Figure 1). Mesa tops range in elevation from 
approsimatcly t ,SOO feet on the fl& of the fcmcr Mountains to about 6,200 feet at their 
castem termination above Whitc Rock Canyon and the Rio C m d e  River. 

Most L A X  and community dtvclopmcnts arc confined to mesa tops. The surrounding land is 
Ixgcly undeveloped, and large mcts of land north, west, and south of WNL arc held by the 
S a m  Fc National Forest, Burcau o f t and  Management, Bwdclicr National Monument Genenl 
Scrviccs Administration, and &os Alvnos County, The Pueblo of San Ildcfonso borders L W L  
to the northeast. 

LANL is divided into Technical Areas (TA) that arc used. for otXcc building; sitcs, cxpcrirncntd 
mu, and waste disposd locaions. Howcvcr, these uses account for only a smdH put  ofthc 
total land arm held by LANL. Most land provides buffer arcas for sccurit?, and safety and is held 
in rescrve for futurc use, 
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Mosr of the finger-like mesas in the Los Alamos xco are formcd from Bandclie: Tuff. which 

Toledo Interval. The tuff is more than 1.000 feet thick in the western p m  ofthe pltltcau and 
thins to ~lpproxirnately 260 feet eastward above the Rjo Gmde.  Ir w3s deposited as J result of 
major eruptions in thc Jcrncz Mountains' volc3nic ccntcr approximittcly 1 2  10 1.6 million ycm 

* 

. 
390. 

On the western part of Pajarho Plateau, thc Bmdclicr Tuff overlaps onto the Tschicoma 
Formation, which consists of older volcvlics that form the Jcmcz Moumains. The tuff is 
underlain by the conglomerate of the Puye Formation in the ccntnl plateau and near the Ria 
G m d e .  Chino Mcsa b s d t s  intcrfingcr with the conglommtc along the river. These formations 
overlie rhc scdimmts of the Smta Fc Group, which cxtcnd across the Rio G m d c  Valley a d  YC 
mort than 2 4 0  feet thick. 

Surface water in thc Los Alamos area occurs primarily as shorr-liwd or intcrmirtcnt reaches of 
st rcms.  However, nvo perennial strems exist on LAX p r o p c q  m d  u e  supplied by springs 
which emmate from the Bandelk Tuff, P e t c ~ d  springs on the flanks of the Jcmet Mountains 
supply b u c  flow into uppcrmchcs of some canyons, but the volume is insufficient to maintain 
surfhe flows across the LAXL facility before they are depleted by evaporation, transpintion, 
and infilmuon. 

Groundwater in thc Los Almos arc2 occurs in four modes: ( I )  water in shallo~v alluvium in 
canyons; (2) perched water (a body ofgoundwatcr above 3 less pelmeable layer thar is sepmtcd 
from the underlying main body ofgaundwater by an unsaturatcd zone): and ( 5 )  the main nquifcr 
of the Los Almos XCD. The fourch mode consists of water which exists in and above the 
Bmdelier Tuff irnd discharges from the Bmdelier Tuff via E n c n ~ c s  m d  surge deposits, 

The nain aquifer oithe Los Airnos area is consiacrcd thc only aquifcr in thc area capablc of 
serving Y a municipal water supply; however, local surface waters and groundwaters were used 
for drinking watc: purposes prior to 19d9, and process :WC: 3s rccmtly as 1996, Water in the 
main aquifer is under slight mcsian conditions undcr the eastern part of the PZ$U'~O Plateau near 
the Ria Grrsndc. The source of recharge to the aquifer is prescntly u n c c h n .  Isotopic and 
chemical composition of some waters born wells near the Rio G m d c  suggest th3: thc source of 
water underlying thc extern p y t  of the P;rj;lrto Plateau may bc thc Sangc de Cnsto Mountains. 
In addition, recent hydrochemical data derived from deep boreholes ddlcd in the cenrnt and 
wcstern parts of LA% suggest that some recharge to the main aquifcr may be dcrjvcd from 
canyon-bottom aquifers (k, man-made constiruents dcrcc:cd), Groundwater flow dong the Rh 
Grande rifi i?om the nonh is mother possible recharge sourcc, The main aquifer discharges into 
the Rio Gmdc through seeps ;md springs in White Rock Canyon as well as by converging with 
the ailuviol aquifers associated with the rivcr, The 11.5-mile reach of the river in White Rock 
Canyon 'senvern Zowi  36Cp and :!IC s c l u t h  of ;hr Z;to clr is5 irijoiei receives u estimated 
4,300 to 5,500 3crc fee: m u d l y  fion the aquifer. 
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Sire Iitvesti!w'on Acrivirics 

TechLaw sampling t c m  members A v e d  at thc i.4.SL facility on :hc morning ofDecember 6. 
1999, All LAX tnining and administrative requirements wcrc completed b># t c m  members by 
Dcccmbtr 7, 1999. 

Ficld activitics began on December 6. 1999. Tec,hL;l\v collected scdirncnt samplrs from Acid 
Canyon, Bay0 Canyon, Cahada del Bucy. Mortudad Cmnyon. Paj;Vito Cuyon. and .Qcho . 
Canyon, Groundwtct was coltcctcd from shdlo~v,  canyon-bottom wclls in Monandad Canyon 
located wcst of Pueblo of Sa Ildcfonso on LAYL propcT  and s c ~ ~ r a l  main=aquifcr production 
wells locatcd on LkvL propcry, Five springs were sampled in thc Pa.ixito Canyon wtcrshed 
Effluent samples w a c  collected at Gaghg Starion.1, locatcd downsrrcun of Tcchnical A m  LO 
Ftadioactivc Waste Water Trcaunmt Plant. in Mortandad Canyon, Seisi Mexico Environment 
Dcparrmcnt DOE Ovcrsi&t Bureau (?XED OB). and LASL personnel collected split samples 
ai v*ous smplc locarions durins thc ficld activities. Ficld acti\*irics ended on Dcccmbcr 17. 
1999. A copy ofthc field loy boob maintained during thc field activitics is included in 
Appendix A, Appendix B presents a summap of ficld activities complcrcd during. each day of 
ficld work, 

2.1 Partkipan ts 

During thc two wceks of smplc collection activities, numcous pcrsonncl from various agencies 
and companies pmicipatcd or observed the sampling opentiom, rhcse g o u p s  included EPA 
Rcgion 6, New Mexico Environmental D c p m e n t  ('?WED), >XED OB, TccUw,  A u r m  
Technical Scwiccs (ATS), and thc Pueblo of San Ildcfonso, Table 1 presents 3 completc list of 
pcrsonncl that pmicipatcd in andlor observed thc sampling opmtions. 

2.2 Effluent 

The collection and analysis of effluent was completed to providc mYlalytictll data on efflucnt bcing 
dischxgcd into canyons located at the LASL facility. Effluent data only provides information 
on the effluent beins d ischqcd  
w w e  stream. Thc effluent smpliny location was selected by EPA and ?WED OB pcrsonncl. 

the time of sunpiins and is not rncant to chmctcnzc thc 

One smplc of effluent being discharged into Monandad Canyon by the TA-50 Radioactive 
Waste WataTrcament Plant was collccrcd or Gaug~ng Stdon-l in 11Iortuld;rd Canyon during 
the first weck of sampling. The sample w s  analyzed for anions, nitntclrntr5tc as nitrogen, total 
phosphorous. m o n i L  Totd Xjcaahl Sitrogcn (Ti\?, totai meals, pachlomtc, strontium-90, 
tritium (low level), snbie nitroyen isotopes, dissolved mium isotopes. and dissolved cations, 
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2.2.1 EMucnc Sumpllng Proccdurc 

The TA-SO Rsdioactivc Waste Water Tnamenr Plant opcntcs wo s t o n g d m t m c n t  t a n ) ; s b  each 
with o capacity of approximately 25,000 gallons, Waste water at the plant is accunulatcd in one 
ofthe 25.000 Sdton tank until thc tank is full, Wacn thc tvlk is full. the waste water is 
rcdirccted to thc second 25,000 gallon stonsc mdi, The waste water in the full stongc tank is 
botch treated and discharged into Mortuldad Canyon. H o w w ,  prior to discharging the treated 
w s t c  ivntcr. TA-50 PCSOMCI t a t  the crlucnt to makc surc that the effluent docs not excccd 
limits established in the plant's Xational Pollumt D i s c h q x  Elimination System (STDES) 
permit. If thc results indicate that thc treated wutc water is within the &?DES limits. thcn thc 
mated w u t c  water is d i schqed  into Mortmdnd Cmnyon, If rhc treated wxxc water cscccds the 
limits of the "PDES pcnnit, thcn the facility repeats thc treotmcnt proccss until it is within the 
limits ofthe XPDES permit. When the second stongc tank is filled. the waste water is thcn 
rcditecccd back to the first stongc tank. and the process is rcpcatcd. Thc plant also has o third 
s t o q c  tank uscd 33 ;L backup to the nvo p n m q  stongdrreaancnt unh. 

Onc smplc (GS-1) w;ls collcctcd at Gasins Station-1 in Mortmdsd Canyon whilc the TA-SO 
plant was discharging effluent into the canyon. This s m p l c  WM collcctcd by lowering the intake 
ofa pcnstdtic pump directly into the smm chmcl  of Mortuldad Canyon while the TA4O 
plant was discharging The pump was uscd to collcct the srrmplcs beginning with the non- 
filtetcd mdyscs conPincrs and finishins With the filtcnd analyses containers. The filtered 
s;unplc material was passed throu@ a ncw in-line 0,G micrornctcr (un) filter while fillins the 
synplc containers. All svllplc containers w m  filled slowly to avoid acntion, The sampling 
tcm m s f m d  the smples to a samplc coolcr conrahhg ice in order to r n i n u h  thc samples at 
approx.ims.tcly 4°C. The smples  wcrt secured and stored inside the smplc coolcr until arrival 
at thc NMED OB White Rock Office where they wcrc trmsfcrrcd to o smplc s tongt  
ret5Scr;rtot. Smpks wcrc ultimately packaged in coolers with ice and shipped to the maiyical 
labontory for malysis, 

A1 wurc gcncmcd during sampling activities wcrc managed by LAVL, 

2.22 Deviations from thc Field Sampling Plan 

No deviations from the Field Sampling Plan occurred during thc cMutnt sampling acthities. All 
efflucnt smplcs wcrc collected s prescribed in the Ficld Sampling Plan. 

2.3 Groundwater 

fhc collection and analysis o fpundwntc r  smples  ws complctcd to provide data to detenninc 
the pnscncc or abscncc ot'contunination in pundwatc r  at thc diflkrcnt samplc loc;ltions, Eight 
;kzl!cw gclt?c!~~:z: z i o n k o r k ~  wclls, 3nc main aquifer monitoring well, ud four drinking 
w m r  production wells \vex smplcd  durins the gwundwatcr sampling r~ctivitics, Depending on 
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:he wcll, goundw3ter monitoring wells \vc:c analyzed for anions. nirratc!nitritc 35 nitrogen. total 
phosphorous, ammonia. TICS, :otal metals, pcrchloratc. strontium-90, mtium (low level), stable 
nirrogcn isotopes, VOCs, and dissolved cations. Dqxnding on the \veil. drinking water 
production wc!!s wcre analyzed for nimtunimtc, tot31 phosphorous, ammonia. TLY. total 
arsenic. total urnnium, perchlome. strontium=90, VOCs. total barium. and cxplosivcs. The 
goundwatc: smplins  locations were sclce:cd by EPA and XMED OB p c t s o ~ c l .  

WcIls sampled during the goundwatcr smpliny ac:ivities YC located in Mortandad Canyon (S 
wclls sampled; SIX FiSurr 2). mc! drinking water production water wells are located on P a j ~ t o  
,Vcsn (A wclls sampled). One shallow monjtoring wcll. O X 4 ~ ~ ' - i ,  \vas sampled in TA-3 behind 
building SM-30. The well locations and the dare and time each \vas sampled is presented in 
Table 2, Gcncralized well construction d i a h m s  for cach of the wells sampled is prcscnted in 
Appendix C. Visual rcpresentations of thc goundwarcr well locations can be v k w d  in Figurcs 
:* 5,md 8. 

2.3.1 Groundwater Sampling Procedures 

Thc physical condition of thc outsidc of each wcll was inspcctcd upon arrival at czch wcllhcad. 
The well casing diameter, static water level depth, and total well depth wcrc measured in ordcr to 
calculate the volume of water con:aincd inside the well (one well volumc), If the total depth o f 3  
~ -c I l  could not be rncaurcd bccausc of ;1 dedicated pump insidc the well or thc dcpth of the well 
was too gear. the consmction information for thc well was used to verify the total depth of the 
well, A minimum purge volume (volume of goundwatcr to bc rcmovcd before samples could be 
collected) was then calculated by multiplying thc volumc ofwatcr contained insidc the well by 
thrce, 

Once these initial m e m m - r m s  u d  calculations were made, purging activities began. The 
majority of shallow monitoring wells sampled contained dedicated bladder pumps that were used 
to purge and sample the wtlIs, Shallow monitoriny wells that did not contain dedicated bladder 
pumps were pursed and smplcd using a peristaltic pump. Thc main aquifer wells including 
TW-S and the drinking water production wclls each containcd a dcdicotcd cenmiugnl pump. 
Synplcs hom the main nquifcr w l l s  wcre collected from ports adjnccnt 10 the wcllhcad. Wnier 
qualip p x m c t c s  consisting of pH. tcmpenture, specific conductivity. and turbidity were 
mexurcd during the purging activities, Samplcs were not collcctcd until the measured water 
quality p m e ~ c r s  rcrniincd consistent over the 1 s t  thrcc intervals mcuurcd. Although RCRA 
guidance recommends meassluing dissolved oxysen in addition to thc other water quality 
pru;unct~rs mcntioncd above. it is believed that each well was purged adcqwtely in order to 
facilitate h e  collection ofa sunpic rcprcscnutivc ofthe adjacent scrccned interval. Tablc 3 
presencs well data including the watcr level mcwrec! in each well, the total depth of cach well, 
thc calculated purge volumc for cach wcll. and the acmd volume purged before smplinS 
activities commenced, The final water quality p u w c t c r  meauremmts for each well smplcd is 
prescnred in Tabic 4 
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Aftcr the well was purged. svnplc containers wcrc filled bc$nning with tht VOC containers. 
proceedins to thc non-filtered malyscs containers. and finishing with the filtered ~l;llyses 
containers. The filtered groundwater was passed mush a new in-line 0.45 Itrn filter while 
filling the smplc conmhcrs. All smplc contahcrs wcrc frllcd slo\\+ly to avoid sention. The 
samplc containers wcrc placed in a smplc cooler to maintain Ehc sanplcs 31: approximately S"C. 
Thc sm,plcs were sccurcd and storcd inside the synple cooler until rcachhg thc hXED OB 
White Rock Office whcrc they were m s f e m d  to a smplc stonsc rc~ igcn ta t ,  The smplcs  
were packed in coolers containing ice and shipped to the analytical labontory for analysis, iU1 
wzxc  Sencnrcd during sampling activities were managed by -\I, 

2.3.2 Deviadoos from the Field Sampling Plan 

Dcviations from thc Field SmplinS Plvl occurred durins the goundwarcr svnplins actiuitics, 
Following arc the specific deviations that o c c m d .  

- We11 ,MTA was sampled after the fmr well volume w3s purgcd, since thc W ~ I C P  qualip 
p m t t c r s  had stabilized. 

0 wCl] ~co..a~ ws not sampled ;IS planned, Water was unable to bc recovered liom the 
well, so it was determined that the water was below the p u p  intake or the bladder pump 
w3s not functioning propcriy, Well MCO-5 was substituted for this well. 

Well MCO-2 was smplcd after thc first well volume wxi pursed, since thc water qualit)' 
p m c t c r s  had stabilized. This well had a stow n c o v c p  time. 

8 Well MCO-7 \vas sampled iillcr onc well volume was purged since thc \ w c r  quality 
p m e t e r s  had stabilizcd. This well had a slow rccovcp' time, 

~ c l l  MCO-7.n was s i p l c d  after o x  wcll volume ws pur@, since the water qanlie 
pyyncters had stabilized This well had a slow recover time, 

Thc collcction and analysis of spring and surface water smplcs was completed to provide 
analytical data to dcterminc the prtsencc or absence of contamination in %mudwater  
discharging to the p u n d  surf;lec at the different sampling locations. The springs discharge from 
the Bmdelier Tuff and the canyon-bottom alluvium. Nine springs and two spring-fed surface 
wiircr s m z n ~ ~  WCTC scircauicd to be smplcd during thc spring ana sw3cc  water smpl ins  
activities, Due to the lack of adequate flow, only f ivc spring were actually sampled. The spring 
~ a ~ r  was analyzed for uions, perchlorate, explosives, ammonia, nitntdnimtc ;1s nitraga total 
phosphorous, TKii, and dissolved cations, The sp ins  sampling locations were sclccted by EPA 
and NivED personnel, 



2.4.1 Spring and Surface N'atcr Sarnplhg Procedures 

TcchLaw sample t e r n  members djvidcd into nvo samplins ttms. Tcvn A smplcd upper 
Pajarit0 springs and surface waters and was led by 1%. Bret Kcndrick Tcvn B sampled middle 
a d  lower Pajruito springs and surf;rcc wtcrs and was led by Mr, Jim Houslql. The sampling 
locarions arc presented in Figxes 4 ,and 5, 

,Viddle P niarito Caovon S D  riws 

TA-lS Spring is lomtcdjust inside of thc fechnic;ll i aca  IS restricted arm on the south-facing 
slope of Thrccmile Canyon (3 south-connecting tributary to the middle portion of Pajwito 
Canyon), Thc samplcs were collcctcd using II pcrisraltic pump, The inwkt  for the pcristaltic 
pump was placed directly in a small pool at the spring's point of sri$n, Spring water W;IS 

pumped directly into the appropriate smplc containers. For the filtcrcd ;1l1aI~ic~li p m e r e r s ,  
the water WY filtcrcd using the pcristaltic pump and an in-line O A S  ;im Flrcr. 

PA-6,7 is a surface-water sampling station located in middle Paj;Vito Cmyon, just bclow its 
confluence with Twomile Canyon. The samples w r t  collcctcd using a pcristaltic pump, T i c  
intake hosc was placed in the water and punpcd to the appropriate containers, For the filtered 
mnillyic~1 parameters, the wa ta  W;LS filtered using thc pcristaltic pump and an in-line O J S  9rn 
filter. 

-rim Canvon SDrinor; and Surfacc Waters, 

Homestead SprinS is located in upper Paj&to Canyon. The smples  tvm collected using a 
peristaltic pump, The intake for the pcristakic pump w s  placed dircctly in a small pool at the 
spring's point of origin. Spring water was pumpcd dixctly into the appropriate sample 
conninm, For the filtered analytical p m c t c r s ,  the w3tm was filtered using thc peristaltic 
pump and an in=linc 0.45 wrn filter, 

S t m c ' s  Spring is locatcd in S t m c r  Gulch. an inrbrmally n m c d  southern nibutvy to upper 
Pajarito Canyon. The smplcs were collected using a peristaltic pump, Thc i n d c  for thc 
p~is ta l t ic  pump WM placed directly in a small pool at the spring's point of origin, Spring water 
was pumped djrectly into thc appropriate s m p l c  conc~ncrs. For thc filtcrcd analyrical 
panmcters, the watcr was filtered using the peristaltic pump and an in-line 0.4s Brn filter. 

Bulldog Spring and Kiclhg Spring are located in P small tributary to Pajarit0 Canyon informally 
nmcd "Arroyo deLaDclfc" and "North h c n o  E a r  Basin." Thc sunplcs were collected using il 
peristaltic pump. The intake for the pcristaltic pump was placed directly in P small pool at the 
spring's point of origin, Spring water was pumped directly into the appropriate samplc 
contakrs,  Forthe filtccd analytical parameters, the water was filtered using the perismltic 
pump and an in-line 0.4 pm filter, 

Sampling Rc,mrr - March 2001 Page 9 of 34 



BU-0.0 1 is LL surticc-water sampling station locstcd at the mouth of '*-yo de LcDclfc." &d 
\vas smplcd  using a peristaltic pump. Thc intakc hose was placed in the water and pumped to 
h e  appropriate containers, For thc filtered malpical paramctcs, thc n'atcr I\*U filtered using thc 
pcristdtic pump and M in-line 0 4  i;m riltcr. 

PA49 is another surface-water sampling snnon located in upper PajYito Canyon. just below its 
contluencc with S t m c r  Gulch, and IVY sampled using a peristaltic pump in the m m c r  
mentioned for BU-O,OI above, 

All sptins synplc containers w v c  filled begimingwith the non-filtered malyses containers and 
f~shing With the filtctcd analyses conhncrs. All sample conminers wen filled do\\ * 1. v to avoid 
aeration. The sample containers ~ v c r c  pliiccd in a sample cooler which contained ice in order to 
maintain thc smplcs  at approximatcly 4*C, The smplcs  were secured and srorrd inside the 
smplc coolcr until reaching the NMED White Rock Of'ficc w h m  they were trylsferrcd to a 
sample sronge refrigerator. The smplcs  were packed in coolers containing ice and shippcd to 
the analytical , labontoy for analysis, All waste senented during sampling acdvitics were 
managed by LituZ, 

2.43 Deviarioas from the Field Sompling Plan 

. Two springs and onc 
cithcr dry or to have such low flow that no sample was collected. They wcrc: Thrccmile (B) 
SpnnS, Charlie's Spring, and Stream Area TM-0.4 

of spring-fed surface water which wcre to bc sampled w c e  found to be 

2.5 Scdiment 

The collection and analysis ofscdimcnt smplcs was completed to provide dam to dctcnninc the 
' prcscncc or absence of contamination in sediment and the potential for such contaminadon to bc 
msportcd to different locations via surface-water runoff. S t r c m  bvrks and beds were sampled 
in seven canyons to acquire ;L total of fi@ smplcs. Depcndins on thc canyon, sediment smplcs  
were mm;rlyzed.for PCBs, tom1 metals, total uranium. strontium-90, isotopic plutonium. g m a  
spccnoscopy, isotopic Unnium. and gross alphdbcta. The scdimcnr smplins loexions were 
stlectcd by EPA and "LED pctsonncl. 

' .  Tenscdimtnr'svnples wcrc to bc collected from Acid Canyon: tcn from Bay0 Canyon: ten from 
.. Syldia Canyon; five h m  Momindad Canyon; five hrn C ~ s d a  del Bucy: five &om Pajdto 
.Canyon, and five h m  Ancho Canyon. The sediment sample locstions can bc viwcd in Figurcs 
6 through 10. ' 
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The scdimcnt sampling arcs wcrc lowtcd on s r c m  banks whnr dluvid deposits were 
' available for human contact and a potential for downstrcm transport mists, When rhc s m p l h g  
' . area was located a smm consisting of fine pained' scdimcnr was mvkcd for coliccuon.. An rim 
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:eprcscnutive of the mtirc strata was rrnovcd usins clcvl stainless-steel cquiprncn: such as 
chisels and trowcls, Once rernovcd, thr sample WY homogexizcd in 3 srainlcss=srccl bowl with a 
stainless-steel trotvel, If there was an excess of c p v d  and rootlcrs in thc sediment. the smplc 
was sievcd bcforc containerizing, Sample collection cquipmcnt ws dccontaminated bcnvecn 
s;lrnple stations. 

The smplc containers wcrc placed in a smplc  cook: to maintain the samples at approsimatelp 
4:"C. T h e  samples wcrc secured and stored inside the sample cooler until rcxhiny the XMED 
'&lite Rock Ofrice whcrc they wcrc trmsfccncd to a smplc storage refriiigcntor, Thc smplcs 
were packed in coolers containing ice and shippcd to the anslytical labontoy for analysis, All 
waste gcnextcd durins samplins activities u w c  managed by L.LX 

2.5,: Deviations From Field Sampling Plan 

The following deviations from the field sampling plan occurrcd: 

* Sir; smples were collec:ed from Smdia Canyon instead of the p l m c d  ten, 
Four smples were collected in Bayo Canyon instead of the planned tcn. 
Six w p l c s  were collected in M o m d a d  Canyon instead ofche p l m e d  five, 
Sine samples wcrc collcctcd from C&do del Buey instcad of the planned Gvc. 
Four m p l e s  were collcctcd !?om P a j ~ t o  Canyon instead ofthe p l m c d  5vc. 
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Lohorato? Results Sumnroqi 

3.0 LABOR\TORk' RESULTS SU>lI&U.RY 

2.1 Effluent Sampling Results 

3,l.l Th-SO Radionctivc W a s t e  Watcr Treatment Plant 

One effluent smplc was collected from the TA-SO Radioactive Wnstc tvatcr Trcatmcnt Plmt 
approximately %mile do\nstream of the plant's outfdl at Gau-hg Station-1 located in 
Momndad Canyon (Figure 2). The smpir was analyzed for total mctals:mcrcury, dissolved 
cations. anions, ammonia. TICU, nimtdnimre. total phosphorous, perchlorate. strontium-90. 
low-level mtiun. and stable nitrogen isotopes, .4nalytical results obtained from thesc smples  
are presented in Tables 6 through P and in hppeadis F. 

Inorganic results for total mctals idcntificd six malytes ot concentrations geatcr :hm thc 
detection limits and results {or dissolved cations idcntificd seven inorpnic analyes ;It 
concentrations b ~ c a ~ c r  rhm dctcction limits, Therc were no concenrrarions of inorganic or 
dissolved ca:ions detected which exceeded thc EPA drinking water standvds or MSSLs, Results 
ofthe total metals and dissolved cgtions unalyses YC summxkcd in Tables 6 and 7 rcspcctivcly. 

The TA-SO sample, GS-I, was analyzed for Scncrd chemistry parameters as specified by EP.4. 
These parmctcn includcd &ammonia bicarbonarc, carbonate, TLU, nirratc/nitritc, total 
phosphorous. inorgmk chloride. !luor;de, sulfate. pcrchlonte, and stable nitrogcn isotope ratios, 
Results of thcsc malyscs are summ;rt.izcd in Table S, 

The TA-50 sample, GS-1, was annnlyzcd for ndiochcnistry 3s specified by EPA. Thcsc 
ndionuclidcs include Stronnum-9r3 (Sr.90). and Tritium {I?), Results of thcsc malyscs x c  
summarized in Table 9. 

0 

3.2 Groundwater Sampling Rlcsults 

3.2.1 Mortaudad Canyon 

Eight goundwater wils  located in Momndad Canyon wcrc sampled (Figure 3). Seven ofthe 
eight were monitoring wells compictcd in the shallow aquifcr (water table at depths myingfrom 
6 to 60 feet bgs) and onc wcll (W-6) was completed in the main oquifcr (water mblc at 
rrpproxjmately 1,000 feet bgs), Samples collcctcd from thesc wclls w r c  analyzed for total 
metals, mercury, anions, m a n i a ,  'KN nirratdnirritc. total phosphorous, pmhlontc ,  low-level 
mtium. stablc mrroycn isofoi)es, srrcmrium-90, and dissolved cations. Analytical results obtained 
from rhese smplcs  are presented in Tables 6 through 9 md in Appendix F. 

horsmic results for total metals identified twelve inorganic ~ a l y t c s  at concentrations p e a t c  
than the dctcction limits and results for dissolved metals idmtificd nine inorganic mnlyres at 
concmtndons greater than detection limits, Total arscnic was detectcd at conccnthtions of 3.3 

in MCO-1 to G,4 @C in MCO-2, The EP.4 drinking wnrcr s tmdud is ,OS ;cglP, Total 
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Laborawns Results Sunrnraq 

cadmium was detected 3t 3 conccnmtion of 7.6 @ in MCO-i which rsccedcd the EP.4 a d  
>XED drinkins water standard of 5 i@. Total thallium conccnnrtions were detected r q i q  
from 2,s &IC to 5.3 pg/C in MCO-1. MCO-2. MCO-S, MCO-6, MCO-7, and MT4 which 
cxccedcd thc EPA and NMED drinking water standard of2 @C, Dissolved iron was detecrcd in 
MCO-2 ar ;I concentration of 12,400 ug/C which cxccedcd the EPA MSSL of 1 1.000. Dissolwd 
mangancsc \vas+ dcrcctcd at a concentration of 1,730 U ~ C  which cscce& thc E?A MSSL of 1.700 
uQIC, Results ofrhe total metals and dissolved mcrdls ;u~alyscs are summarized in Table 6 and 
Table 7 rcspcctivtly. 

AJ1 of the M o m d a d  Canyon goundwater samples were andyzcd for gcnenl chemistry 
pivamcters as specified by EPA. These pmmctcrs included ammonia bicarbonate. carbonate, 
TLY, nitratdn ninitc, ton1 phosphorous, inorganic chloride, fluoride. sulfate. perchlorate, and 
stable nitrogen isotope ntios. Elevated nimte plus nitrite was found in 2 of the 7 shallow 
monitorins wells, with 3 wclls (MCO-6, MCWB-7,7Bb and MT4) cscctdinS thc EPA and XM 
drinking water stvldard of 10 mg/C. Pcrchlontc was found in 6 ofthe 7 shallow monitoring 
w~:lls, cvcceding the EPA provisionary drinking water sundud of 4-1s us/(. Yo perchlorate or 
i r a t e  plus nirritc was detected in wcll TW-S, which is complctcd in t!!e regionaVdccp drinking 
wiitcr aquifer. Results of tlicsc analyses are summvircd in Table S. 

M G D  and Lttvl reponcd that the preliminuy mdytical results for perclilontc collcaed from 
, monitaring wells completed in the shallow slluvial aquifer in M o m d a d  Canyon a p p w  too 
high. As a result. a chemist on staff with TechLaw performed B cur so^' rcvicw of thc malytical 
data for the perchlorate results in question. Based on thc cursory rcvicw, he concludcd'that wo 
scenarios ;LIZ possible: 1) the results YC correct or 2) the results arc biased hish based on 
resolution problcrns of the malyticd instnuncnts. ' In any cue, rhcsc mal$cd results. and those 
rcsulcs reponed by NMED and LAX. support the presence of perchlorate in the shallow alluvial 
aquifer at concentrations exceedins the EPA provisionary drinking water snndxd.  

,411 of he Mortandad Canyon goundwatc: siimplcs wcrc m a l ~ e d  for mdiochemist~ as 
specified by EPA, These radionuclides include Strontium 90 (Sr-90). and f r i t h m  (H$). Elcvatcd 
tritium above background lcvcls \ v u  drtcctcd in a11 of the shallow monitoring wclls (cxccpt 
MCO-2).. One monitoring wcll, MT 4 ;It 20.004 pCi/t. tscecdcd both the EPA and SMED 
drinking water stmdvd (20,000 pCi/C). Elevated Sr-90 was detected above bnckpund in 4 of 
the t shallow monitoring wells, Monironng wclls MCO-j. MCO-5. and K O - 6  cvcccdcd the 
EPA and NMED drinking water standard for SR-90 (S pCi/t), with the results ranging from U , 6  
pCi/l to SA pCi/l. No clcvatcd ~ u u m  or Sr-90 was found in monitoring wcll TW-S. which is 
completcd in the regional drinking water aquifcr. The rcsults of thcsc analyses are summariZcd 
in Table 3, 

3.2.2 Drinking Water Production Wclls 

Four production wclls were sampled. Two of the production wdls, PM-2 and PM-5. in the 
regiond aquifer were sampled for VOCs, total barium, perchlontc, and cuplosivcs, 



Ldbnraron* Rr.sult.~ Summary 

A.x~Ij*sis of PM-2 dctcc:cd tbcc  compounds with I'OC concmmtions abow dc:ccrion limits, 
1,2-dichlorocthenc ws dctcctcd at 6 j._s/C which is bclou' the EPA d d 4 n g  \b'ilIC: smdud of 7 
ag4, Trjchloroethcnc was dctcctcd at 1; ;I@ which is below h c  EPA drinkins water standard of 
j &C. &rncthyl-2-pcntmonc was detected at 3 zg!l which is bclow :he EPA MSSL of 1 bO 
&t, "3etc is no EPA drinkhg watt standard associated with this compound, Results of VOC 
analysjs arc prcscntcd in Tablc 5 ,  

Thcte was one icorpnnic a n a l p  from PM.2 which dctcctcd 3 concentration h i & r  than :he , 

detection limit: howcvc, no concentrations of inorgmje ~.ralyxs wcrc abovc rc_rulatoF timits, 
The results for tot31 mcnls 3rc shown in Table 6. 

Analysis of ?M-5 dctccred VOC conccnmtions above the dctcc:ion limits for t k c c  compounds, 
i\r concentration of 1.2-dichlorocthcnc was detcctcd at 5 U ~ C  which is bclow thc EPA dnnkins 
wxc: standard of 7 u ~ C .  Trichlarocthmr w z  derccted at j q , / r  which is below thc EPA 
drinking WOIC: standard of5 uE/C, ;-mcthyl-fpcn:anone \ w a s  dctcctcd at a conccntrJ:ion o f 2  
us/C which is below the EPA MSSL of 160 L L ~ C .  Thcrc is no EPA drkdiins waw standard 
associated with this compound. Results of VOC analysis arc prrscntcd in Tablc 5. 

There was one inorpnic malyte from PM-5 which dctccteci a concentntion hiyher than the 
detection limit; howcvcr. no conccxrations of inorganic malycs  were above regularory limits. 
Thc rcsults for total metals are shown in Tablc 6, 

Thc last two production wells, 04 and PM-1, wcrc analyzed for nirratdnitire, tot31 
phosphorous, m o n i a  TICV, total mcnic, total uranium, pcrchlontc. and strontium-90. None 
of thcse wells had constituents above EPA drinkins water snndards. The rcsults of thtsc 
malyscs can be viewcd in Tablcs 6 through 3, 

3.2.3 Technical Area 3 (TA-3) 

One groundwarcr well located behind building SM-30 at Tri-5 was smplcd. Thc well, 02-MW- 
1, was sampled for VOCs, dissolved c=Ltions, anions. pcrchlontc. and low-level tritium, 
halyt icai  rcsults obtained from these smples ue prcscntcc in Tables 5 through ? and in 
.+pcndix F. 

VOC conccn[rations found in thc we!l above the EPA drinking water standards includc: 1,l- 
dichioroethenc at 5 10 ,ugK 1.1 -dichlorocth;mc at 3 0  ugC, 1,2-dichlorocthcnc at 120 pdt, 
chloroform at 3 i  g$', 1,l ,l-trichloroeth;Lnc at 22.000 sdt, 1,2-dichloroctbanc at 200 ps /k  and 
trichloroethcnt at j 10 ;cg/C. Results of VOC mnalysis arc presented in Tablc 5.  

Rcsulrs for dissolved cations revealed ninc analyes with conccnmtions above detection limits; 
howcvcr. therc WCTC no dctcctions which excecdcd the cstablishcd EPA MSSLs for these 
unslytcs. Kcsults ot ' t le  dissolved cations analysis arc prcscntcd in Table 7. 



Laboralor?. Rcruh's Summan. 

Thc smplcs were urrlpcd for $enera1 chemistry p m c t c r s  as spccificd by EPA Thtsc 
pwmctcrs included bicarbonate. carbonate, inorpnic chloribc. fluoridc. sulfate. uc! perchlorate, 
Results ofthcsc analyses arc summarized in Table S, 

Tritium was dctectcd at aconccntntion of 1,SOd pC2E in monitorins wcllO3-M~~-1. which is 
elcvmd abovc back-mund lcvcls (scc Table 9). but docs not cxccrd the EPA drinking w t c r  
stvldard Of 20,000 pCi/l. 

32.4 Comparison of Groundwater Rusults 

Andytical results tor groundwater sanplcs collected dunng thc smpIing cvcnt arc prcscntrd in 
ioblcs 5 throush 10. Included on each table at v d o u s  water quality standards, guidelines. and 
limits established by EPA. MED, and DOE. Thcsc water quality standards. guidelines. and 
limits x c  included on coch table to facilitate easy cornparkon with thc analytical results; 
however, these water quality standards, guidelines, and limits may nor apply 10 thc locations 
smplcd and arc prcscntcd only as comparison data. A dcsciption ofthc EPA. >XED, and 
DOE water qualiry stmduds, guidelines. and limits used for comparison is included in Appcndis 
D. 

3.3 Spring and Sudacc W t c r  Sampling Rcsults 

Five spring and b e  s p h s  fcd s d a c c  water bodies were smplcd throughout the Pajirho 
Canyon watershed. Tnc samples collected from thc springs wcrc ualytcd fur anions, ammonia., 
T I S ,  nimtdniaitc, total phosphorous, pmhlontc, cxplosivcs. and dissolvcd canons, 
Analytical results obtained from these svnplcs arc prcsentcd in Tables 7, S, and 10, and, in 
Appcndis F, 

No explosives wetc dctcctcd a[ conccnmtions above detection limits in thc smples collcctcd 
from springs and surfacc water bodies, . 
Inorganic results for dissolved cations concentrations identified nine i n o r p i c  anolycs or 
concentrations gcatcr than detection limits: however, there wcre no conccnmtions of dissolved 
cations h a t  cvcccdcd csublishcd replatorl, limits. Results of dissolvcd cation analyses arc 
prcscntcd in Toblc 7, 

3.3 Sediment Sampling Results 

3.4.1 Acid Canyon 

Ten sediment smplcs  wcrc collccxd throughout Acid Canyon as presented in Figre 6, Thc 
samples were mlyzed  for PCBs, total metals. tot31 urulium, s*mntium-90, isotopic plutonium, 
and gamma spec, t b a l y k d  results obtained h m  thcsc m p l r s  YC presented in Tables 1 1 
through 13, 
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PCB connmination was detected in Acid Cmnyon in the form ot'.Aroclor-125.: in concentranons 
a g i n g  tiom 2; ug/C to 62s UCJC: however, there werc no dctcctions exceedinS EP.4 Region 6 
residential soil standards. Detection limits of the Aroclors ranged from 3 to G as'(. Results of 
PCB malyscs 3rc prcsmtcd in Table 12. 

Inorgsnic analytical rcsults for total metals idcntificd fiftccn mnslytcs 31: conccncrxions grcatcr 
than the detection limits; however, none of the malytcs wcrc dctcctcd at conccnmtions above 
EP.4 rcsidential soil standards, Rcsults of inorganic wdyscs are prcscntcd in Table 11. 

AI1 of thc Acid Cmnyon scdiment samples wcrc mdyzcd for ndiochemisQ' as specificd by EPA. 
These ndionuclides include plutonium=23S, pluionium-2j9/240. strontium-90. cesium-1 57, 
actinium-22S. americium-241, lead-110. lead-2!2, lead-214, porsssium~0, thallium-20S. and 
thorium-224 Seven out of the I 1 samples collected for plutonium-2Z9'240 analysis cshibitcd 
conccntr3tion.s above EPA residtnri;ll soil standards (2.5 pCi/s), ranging from 273 pCi/g io 1SA 
p/s. Sinc out of clcvcn smplcs  titken w r c  above background values established by LAX. 
Four out of clcvcn samples collccted for ccsiurn-127 malysis exhibhcd concentrations abow 
background valucs established by LA\% (-9 pCi/g) and were As0 above the EPA residential soil 
stmdxd. Ccsium- I37 conccxntions for thesc smples  ranged t?om ,92 pciig to 7.10 pciig, Sis 
ofthe clcvcn samples cotlccted for amencium-t41 analysis exhibited concentrations above EPA 
rcsjdcntial soil standuds ( I  ,9 pCi/s), h c r k i u m = 2 4 l  concentrations detected for these smplcs 
nnyed from 2,;5 pci/g to 29,; pci/$. One (20.7 pci/l) out of clcvcn soil samples ;ms\yzcd for 
Strontium 90 excecdcd EPA residential soil standards (14 pCi/l). All et':hc smplcs collcctcd for 
potnssium-40 analysis cxhibi ted concentrations abovc EPA soil stmduds. howevcr, the 
established n a t u d  background conccntntion in soils at UiXL for Putassiurn 40 is 3S,6 pCiis, 
which is above thc EPA residential soil standard. Results ofthcsc analyses arc summ;Uizcd in 
Table 12, A cornparkon ofprclirninap analytical rcsults of radionuclides collcctcd by EP.4, 
W E D ,  and LA,!!% is presented in Appendix E. 

3.4.2 Bay0 Cnnyoa 
0 ,  

Four sediment smplcs were collectcd throughout Bay0 Canyon and arc prescntcd in Figure i ,  
The smplcs collcctcd from the canyon wcrc malyzcd for PCBs, total metals, tom1 uranium, 
strontium-90. isotopic plu:onium. isotopic uranium gross slphdbcta, and g m o  spcc. 
.kxdyrical rcsults obtained !?om thcsc smplcs arc prescntcd in Tabla 11 thou@ 12, 

Dcpcndins on thc specific Aroclor. detcction limits nngcd from 52 to 24 &t. Scdimcnt sample 
BC.2 detccted Aroclor-1260 at 29 @. So other PCBs were detected above the detection limits 
in samples collcctcd from Bay0 Cmyon. Results ofthcsc mnalyscs arc presented in Table 12. 

Inorymic analytical results for tot31 rnctals idcntificd wclvc m o J ~ c s  ;It ccnccnmrjons grater 
than thc detection limits: howcver, none of the malytcs were detccted at concmmtions above 
EPA rcsiacnrid soil swaards. 2csults of inorpnic un;rlyscs arc prcsmtcd in Table 1 1 I 

1 All ofthe Bayo Cmyon sediment smples  were analyzed for n d i o c h m i s q  as specifid by 
E?A, iiiese ndionuclides inciuac piutonium-3$, plutonlum-39/240, u n n i u m - 3 ,  m u m -  
Sampling Repor; - March 3 0 1  
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I .  3.4.3 Sandia Canyon 

, Six sediment smples were collected throughout Syldia Canyon and arc illustrated in Figure S. 
The smples collected from the cmyon wcrc malyzed for PCBs, total metals, total uranium, 
isotopic uranium. and poss alphdbcta. Anolyical rcsults of thcsc smplcs arc prcscntcd in 
Tables 11 throush 12, 

PCB contamination in thc form of ~ r o c l o t E 6 0  \vas dctcctcd in Syldh Cayon. Ihc 
conccimtions m g e d  born 4s ;LYE to 140 u ~ I  with dctcction limits n n ~ n p  from 23 to 25 u$L 
So other PCBs i v c x  dctcctcd above the detcction limits in the smples collected from Smdia 
Canyon. Results of PC3 analysts arc prcscntcd in Table 12. 

Inorganic wdytical results for total mculs identified nvclvc mmalyrcs at concentrations p l r t e t  
than thc detection limits: however, none of the onafytes \VCR detected at concentrations above 
EFA residential soil standards, Rcsults of inoqpnic analyscs arc prcscntcd in Table 11, 

All of the Sandia Cmyon sediment m p l c s  wcrc ~ a l y z c d  for ndiochcmistp as specified by 
P A .  Thrse ndionuclidcs includc Uranium234 Uranium-225. Umiurn-lZS. and Gmss 
AlphdBcta., None of the smplcs collected cweeded thc back-rtound vcllucs established by 
LWL. Results or'thcsc m;rlyscs arc summvitcd in Table 13, 

Six sediment smples were collected throushout MoKandad Canyon and tvt pmcnrcd in Figux 
S, Thc samples collected tiom thc canyon \ vex  molyzed for PCBs, total metals, total unnium, 
swntium-90, isorupk plutunium. isotopic uranium, g m a  spec,. and p s s  dph;r/bcr;l 
Andyticd rcsults obtained h m  thcsc smplcs ue prcsentcd in Tables 11 through 15, 

Tncrc were no PCBs above dctccrian limits in thc smplcs collrctcd from Mortandad Canyon. 
Thc dctecuon limits for samples from Mortandad Canyon m g e d  horn 3 1 to 3 gg/C. Results of 
PCB analysis arc presented in Table 12. 

taorganic ~ a l y t i c a 1  rtsults for total metals identified clcvcn ylalytcs at conccnations gcmcr 
than the detection limits; howcvcr, none ofthe 3ndytcs were dercctcd at conccnatrtions above 
EPA residential soil standards. Results of inorganic yldyscs are prcscntcd in Table 11. 

.A,!! 
PA, These ndionuclidcs includc plutonium-23, plutonium-39/30, uranium-23, uranium- 
235, m i u m - 2 3 ,  strontium-90, gross dphahcta, ccsium- 137, xtinium-ZS. americium-2.11, 

)~cxmkL Czycr, scdir;.,:~:: s ~ z p l e s  *.vc:: mlyzcd  for xdiochcaisrrl; as spccifkd by 
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* lead2 10. lcad-2 12. lcad-214 potassium40, thallim-208. and thoriurn-2X A wo smplcs 
collcctcd for plutoniurn-259,':JO analysis exhibited conccntntions aboi'c EPA residential soil 
srandcrds and b3ck~ound values cstablishrd by LXYL, Plutonium-229i2AO concentrations 
detected for these smplcs ranged from 67 pCi/s to 106 pCL,c. Howvcr. EPA bclievcs that thcsc 
IWO results were rnistakcnly switchcd by thc malyrical lab (contracrcd by Tech L w )  with the 
wo soil samples (ACS-12-1 and .SCS-lX) collcctcd from Acid Canyon. Thcrcforc, EPA 
bclieves that the plutonium-39/2AO is not present in samples MC-5.A S: MC-SB at 
concentrotions above EFA residential soil standuds and background \ * ~ I U C S  established by 
LXSL. Thrcc samples collected for cesium-1 3; analysis cxhibitcd conccnrrations above EPA 
rcsidential soil standards, Howcver, none of these samples collectcd for cesium-I 2; analpis 
eshibitcd conccntr~tions above the backgound values cstablishcd by L,LSL. Ccsium-!37 
conccntrations detected in thrsc smples  ranged from 0.124 pCiicq IO 0 4  pCi/g, All ot'thc 
samplcs collected for potssiumJ0 analysis cxhibitcd concentrations above EP.4 rcsidcntial soil 
standards; howeve:. all ot' :he dctcctcd concentrations were below :he background valucs 
established by LASL. R C S K ~ ~ S  of these malyscs arc summarized in Tiblt  15, 

2.4.5 Cnduda del Bucy 

Sine scdimen: samples wcre collected throughout CaAada del Bucy am! arc illustrated in Figure 
9. Thc samplcs collected %om the canyon w r c  analyzed for PCBs, total mctals. total uranium. 
s:rontium=90, isotopic plutonium, isotopic unnium, s m , a  spcc., and gross alphdbeta. 
A n a l y h l  results obtained from these s;ur,plcs arc prcscntcd in Tables 11  t!srough 13. 

Thcrc were no PCBs above dctcc:ion limit!; in the samplcs collected from C ~ W ~ I  del Buey, The 
dctcc:ion limits for samplcs collcctcd from CaAada del Bucy rmgcd from 25  to 41 ~(ylC. Results 
of PCB analysis are presented in Table 12, 

Inorganic analytical results for total metals idcntificd thinten anolyes at concentrations grcatcr 
:hm thc detcc:ion limits: howeve:, nonc ofthe ar,alscs wcrc dctcc:ed at conccntrations above 
EPA rcsidenrial soil srandards, Results of inorganic malyses are prcsenrcd in Tablc 1 1, 

All of the sediment samplcs at Cahada dcl Bucy were analyzed for radiochemistry 3s specified by 
&PA, These ndionuclidcs includc pl utoni u m - 2 3 ,  pl utoni um-39/2X4 u n n i  um-234 uranium= 
235, uranium-23, strontium-90, goss alphahcta ccsium-127, actinium-% mericium-241, 
lead-210, lcad.212, lead-214 potassium-40, thallium-208, m d  thonum-ZX Four smplcs 
collcctcd for cesium-I 27 malysis and nine siimplcs collecrcd for p o t a s s i u m 4  mnnlysis exhibited 
concentrations abovc EPA rcsidcntial sail standards; howcvcr. dl of thc deicctcd concentrations 
were below the backgrounci values cstaoiisncd by LAVL Results oithcsc annlyscs YC 
s u m v i z c d  in Table !2, 
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strontium-90. isotopic plutonium, isotopic unniuv. g m m  spec.. and _cross dpha%etL 
zSndytica1 results obtahcd from these smples arc prcscntcd in Tabla 11 lhrough 13. 

There were no PCBs above detection limits in thc su~ples collected from Pajarit0 Canyon, The 
detection limits for smples collected from Pajarit0 Canyon m ~ c d  from Z2 to 2s s$C, Results 
ofPCB analysis ut presented in Table 12, 

Inorgznic malyrical rcsults for total metds ideatificd fifteen andyes at conccnmtions gcatcr 
than thc detection limits; ~OWCVC:, none ofthc malytcs w r c  dctcc:ed at concentrations above 
EPA rcsidcntial soil standards. Rcsul,~ of inorganic ~lalyscs xpc presented in Table 11. 

,411 of thc src!iimcnt. smples at Pajarit0 Canyon were analyzed for ndiochemisrry 3s spccifid by 
EPA These radionuclides include plu:onium-t2S, pluronium-239/240, urulium-254 Unnim- 
23, uranium-238, strontium-90, p s s  a lphdbet~  cesium-157. actinium-22S. mc~cium-2J1. 
lead-210, lcad-212,Ic~d-214 potssiumd0, thdliun-20Sa and thorium234 T h e  somplcs 
collected for cesium-127 analysis and four samplcs collected for pota~sium-lO analysis exhibited 
concentdons above EPA rcsidcntial soil s ty ldds :  however, all of ~t dctcctcd concentrations 
\vex below the baCkpLL*ld v d u r ~  csrablishcd by LcbXL, Rcsults of these ylalyscs ;vt: 

summarized in Table 12, 

3.4.7 Mcho Canyon 

Five sediment smplcs were collecrcd h u & o u t  ache Canyon and arc illustrated in Figure 10. 
The smplcs collec:ed h m  the canyon were malyzzcd for PCBs, total metals. total uranium, 
strontium-90, isotopic plutonium. isotopic miurn. s;unma spec.. and gross slphdbeta 
Analyriclrl results obtoincd from thcsc smplcs arc prcscntcd in Tables 11 through 13. 

There were no PCBs above detection limits in the svnplcs collectcd from A c h o  Canyon. The 
dc:cc:ian Iirnits for sanplcs col1ce:ed from .4ncho Canyon m s c d  'Jam 31 to 5.: g , / t .  Rcsdts Of 
PCB analysis x e  presented in Table 12. 

Inorganic  lal lyrical results for tot31 rnctals idcntificd fifteen andylts at conccnmtions greater 
than the detection limits; however, none of the ;mdyltcs wcrc detccrcd at concentrations above 
EPA residential soil standards. Results ofinorpnic ;mdyscs arc presented in Table 11. 

All ofthc sediment smplcs ai  Ancho Canyon were analyzed for ndiochcmistry as specified by 
EPA. These radionuclides include plutonium-23S. plutonhm-239240. uraniUm-SA, umnhm- 
235, Urylium-23, strontium-90, goss  alpnubeta, cesium-127, actiniurn-22S. mtriciun-31, 
lead-21 0, lead-212, Icnd-214 potssium-lO, thdlium-fOS, md thorium-S4 Five m p l c s  
collected for cesium-157 yrdysis and five samples collected for porassium40 analysis exhibited 
concentrations above EPA rcsidcntial soil standards: howtvc:, all of the dttcctcd concentrations 
wcrc bciow rhe background vnlucs csrc~blished by LCt';L, Results of these ;Uldyses ;UT 

sLTxxLi:,z:G in Tablc :2* 
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4.0 QUALITY ASSC'RtUCE S ~ ~ Y  

Data Quality Objectives IDQOs) for this work assiguncnr requited that cmain qc3lity control 
CQC) samples be collecxd during the sampling acivitits conducted for this work ssiguncr,t. 
The types of QC smplcs collectcd included field duplicatc smplts. field blank mpla. mams 
spikdrnatrix spike dupljcatc synplcs, cqujpmmt blanks, and trip blanks, Dependent on the 
location smplcd. QC smplcs were analyzed for VOCs. total metals. dissolved metals, scncnl 
chemistry, dissolved urvliwn isotopes, dissolved strontium~90, gross alpha gross beta. stable 
nitrogen isotopes, and tritium, ' 

Thc purpose of thc field duplicatc smplcs is to veri@ labontory analytical procedurts and 
svnplinS techniques. Two field dupliwtc smplcs wcrc collectcd of poundwtcr ,  one in 
Morachd  Canyon (KO-I) and one (SD-20) in TA-3 behind building SM-20 at 0 " J J - I .  
These svnptcs were collected concurrmtly with samples MCO-2 and SM-20 by altmating the 
filling sample conuincrs. The smplc conuinm wcrc filled slowly :o avoid amtion, These 
smplcs were handled rn 3n identical m m c  s the corresponding smplc.  Thc sample 
conwincrs were placed in a smplc  coolcr to maintain the s;~.nplcs at approximately 4°C. The 
samples wcrc sccurcd and stored inside the smplc coolcr until rcaching the W E D  White Rock 
Office where they were tnnsfemd to a smplc storage rcfrigcntor. The smplcs wcrc packed in 
coolers containing icc and shipped to the yldfical lobontov for mulolysis. 

Four field duplicates smplcs were collectcd of sediment. ACS-I $4 was collected as il duplicntc 
of ACS-18-1, BC-5 was collected as a duplicatc of BC-t CC-9 was collcctcd as a duplicatc of 
CC-2, and ?C-5 was collected as 3 duplicate of PC-2. T h a c  svnplcs were collected 
concumntly with its corresponding smplc by a l t c m t i q  t!!t 5llinS sample containcrs, Thcsc 
samples wcrc hmdlcd in an idcntieol manner as thc corresponding sample, Thc s m p l c  
containers were placed in a sample coolcr which contained ice in ordcr to maintain thc samplcs 3t 
approximatcly 4°C. The smplcs wcrc secured mcl stored inside thc sample coolcr until shipped 
to thc mtllytica1 Isborntory for malysis, 

The purposc of thc ficld blank samples was to check for contamination resulting from ambient 
conditions. Two ficld blank m p i e s  jMCO-Fl3 and Fa-a,7j were collected during the svnplins 
operations conducted at the LA'1Z faciljty. These m p l c s  WCTC collccrcd by pouring rcagent 
p d e  water into approprkitc smplc containers. Thc sample containers w r e  filled slowly to 
avoid amtion,  The samples were sccurcd wd stored inside thc sample cooler until rcaching the 
h%ED White Rock OfCcc wncrc rhey wcre aansfcrrcd to ;L sample storage rcmgcntor. The 
sm;les we:: pic::! h c s o l ~  :x :amg ::: ~ ~ 7 c  shi;;pcC :G ;hc xxd>5cal hbordtorj for 
analysis, 
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Thcsc smplcs wen collected to cnsm that the labomtory had sufficient volume of smpk 
material to conduct matrix spike and mamx spike duplicate s m p l t  analysis for QC pqoses,  
Thrce matrix spikdmiiaiu spikc duplicate smplcs wcrc collcctcd for pundwatcr and surface 
water during the sampling opcntions conductcd at the WNL, facility, Thcsc m p l c s  were 
collcctcd by filling onc cxm smplc container for each analytical pmctc:. The loca~ons 

sccUrc0 and storcd inside the sample cooler until rcaching the ?urn white Rock OtXcc whcrc 
they were transferred to a sample stongc refrigemtor. The smplcs were pockcd in coolets 
containins ice and shipped to the analytical Iabontoty for analysis. 

whey thest S~IIII~~CS WCR c o l l ~ t c d  WCR MCO-5, TA-IS, U d  SM-jO. The S~UIIPICS W C ~ C  

Four matrix spikdmalrix spike duplicate smplcs wm cokctcd for scdimcnt during the 
sampling operations conductcd at the LXNL facility. Thcsc samplcs wcrc collcctcd by fillins 
one cxm smplc container for total metals and PCB analyses, The locarions whcrc thcsc 

stored inside the sample cooler until ~;rc!~iing the S34E.D White Rock Office whcx thcy w:c 
tnnsfcrxd to a smple storage rckiigentor, The svnples WE puked in coolers containing ice 
md shipped to the mmJytical labontor) for analysis, 

SWPICS WCE c o l l ~ t e d  IVCR ACSAS, SC-6, CCJ, a d  AC-5, TIC ~arnplc~  WCE S C C U ~  md 

The puposc of the trip blank smplcs was to dctcct ttrc prcscncc of contaminants that may have 
bccn inaoduccd to smplcs during tnn~por t  and storage. All mp blvlks WCLC ptt-prcparcd by 
thc rlllaly6cd labontory and shipped to thc sampling tern at the WL facility, One trip blvlk 
smplc  was submitted to the analytical Iabontory. The trip blank smptc w u  placed inside thc 
w p l c  coolcrshippcd to thc labontory which contained sunplc(s) to bc ;Lnd)Ccd for VOCs. 

The purpose ofthc equipment rinsite blank is to measure thc efficiency ofthc dccontunination 
process. Thrct cquiprncnt rinsate blanks were colfcctcd o t k  stunplin~ cquipmmt was uscd and 
d c c o n t ~ n a t c d  Thcsc samples were collected by usins the rinsatc IO fill one cxm container for 
each ~lalytical p m e t e r .  The samples were labeled M ACS-EB, CC-EB, and AC-EB, 

3.2 Deviations from thc Field Sampling PIan 

Scviations fiom the Field Sampling Plan occurred during the sampling acnvitics. Following 3n 
the specific deviations that occurrcd. 

- Only bvo field duplicate samples ~vcrc collcctcd for groundwater instead of the thrcc 
svaplcs rcquircd because of@ md low yielding groundwater wells and slow rtcovcry 
r*,:es. Tkc %!G S x q l h g  ?!x ::qukcd one SclC duplicate sunpit: to be coilccrcd for 
e v q  ten samples collcctcd (lo%), 
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rcquixd. The Ficld Sampling Plan required one 5cld duplicate s m p l c  :o bc collected for 
every ten samples collcctcd (1  0%). ' J 

1 Only two field blank smplcs were collcctcd instcad of the seven samples rcquircd 7 

Only four field duplicate svnples wc:c collected for sediment instead of thc five smplcs 
$ 

because ot'a lack ofrcagcnt Fade water. The Field Sampling Plan required one field 
blank sample io be coilccrcd for e v c p  ten s ~ ~ p l c s  collcctcd ( 1  O%), 

Only four matrix spikeirnatrix spike duplica:c smples were collected for srdirnent 
instcad of the five samplcs rcquircd. Thc Field Sampling Plan rcquircd one matris 
spikeimatris spike duplicate smpk to be collected for e v e p  ten samples collccted 
(1 0%). 

The annnlyses were performed by four separate laboratories: Qunterra Labontoy  in Emh City, 
Missouri, Southwest Laboratorics in Oklahoma, Coas:aI Scicncc Laboratories, Inc. in huslin. 
Texas, and &nerican Alalyticd and Technical Services. Inc. iocated in Baton Rouge. Louisiana. 

The followins identifies thc analyses, analytical mcthods used. and thc corresponding labor~tory 
performing thc m3lyscs, 

Pnrnrncta Ycthod Yurnhcr 
Chlondc EPA 200,O 
Fluoride EPA 300,O 
Sulfate EPA Z00,O 
Bicarbonate Alkalinity EPA 300,O 
Metals (Totd 6: Mercury) SW-846 60 1 OB/7470 
.-,orria XitroScn 
Nimtc/iVitntc Nirrogen 
Toul Kjcdahl Nitrogen 
Tot31 Phosphorous 
Volxile Organic Compounds 
PCBs 
G m n  spcc, 
Gross AlphdBcta 
Isotopic Plutonium 
Isoiopic 'u'nnium 
Strontium-90 
Tritium 

E?.\ 350.2 
EPA 3 5 3 2  
EPA 2 5  1.2 
EPA 33.2 
SW=SJ6 82tiOB 
SW=846 8082A 
EPA 901,l 
EPA 900,O 
EPA 908.0 
EPA 3ils.o 
A S W  OS8 1 1-9 
EFA 90&0 

Shblc Nitrogen Isotopcs Isotopic Speciation 
Pcrchlonk EPA 200 

Lnhoratorv 
Southwest-Oklahoma 
Southwest-Oklahoma 
Southwest-Oklahoma 
Southwcsr-Oklahoma 
Southwcst=Oklahomn 
SouWest-Oklahoma 
Southwcs!=Oklahoma 
Southwcst-Oklahoma 
Southruest-Oklahomo 
Southwest-Oklahoma 
Southwest-Oklahoma 
Qumtm-Euth City 
Qwtcm-Earth City 
Q u a n t e r n - E d  City 
Q u a n t e r n - E d  City 
Q u u l t m i - E x t l ~  City 
Q u a n t m - E m  City 
Co;1stal Labontarics 
Ammean halytical 



Labmarone Rc.sulrs Summaw 

4.4 Data Validation 

All malyrical results and comspondinp data wcrt prwidcd by the andytical hboratorics in 
Concnct Laboratory Pro-oam (CLP)-likc data packages. Upon receipt of these &ta pack~gcs, 
TcchL;lw staff performed a quality conwl check to ensure that all ofthc elements rcquircd in ;I 
CLP-like data paekagc were present. Elements of a CLP-lkc data package include but arc not 
limitcd to case nmtivcs, sample results, calibration data. i n s m e n t  tunins d3ta i n s m c n t  
printouts, QC s m m q  forms, KW data and blank data, 

halyticd data received by TccLaw will bc tnnsfcrrcd to EPA Repion 6 for validation, The 
3n;llyrical data reported in this report has not been validated and should bc treated as such. 



Con ciusioirs 

5.0 COSCLUSXOSS 

TcchLaw sampled cfflumt. groundwater monitoring and drinking water production wells. and 
springs mnd sprinpfcd surface water located on and off of LXSL p r o p c v  from Dcccmber 6 to 
Dcccmbc: 17, 1999, TechLaw also collected sediment smplcs  in Acid Canyon. Smdia 
Canyon, Bay0 Canyon, Mortandad Canyon, Cafhda del Buey, Pajarit0 Canyon. and Ancho 
Ctmvon, >WED OB and LASL personncl collected split samples a1 various sample locations 
dUr;is rht field acrivitics. 

During :hc sampling cvcnt, LAXL provided cquipmcnr and personnel ntcesscuy for obtainins 
samples of effluent, goundwater, scdhmt, and springs, Equipment included clccnonic n'itcr 
level indicator,, pumps, pump controllers, clecmcd bancry, instruments used to rnctlsure Geld 
parmcxns, and sediment sieves. Thc LAXL field rem measured the depth to groundwater in 
each well using an electronic w t c r  lcvd indicator. The L . 4 N  t c m  rncwrcd thc depth of 
groundwater to the top of the well casing, In gcncnl, sampling activirics conformcd with 
accepted EPA samplins procedures. 

5.2 ~oalyticnl Results 

Andytical results x c  presented in Table 5 through Table 13, Tables comparing analytical results 
from split samples collected during thc field activities arc presented in Appcndix E. Thcsc tables. 
cornpsc the analytical results of split smplcs collected by M D  and LAhT personnel to the 
EPA results. The tables also include various watcr quality standards, guidelines, and limits 
established by EPA, b W D ,  and DOE, A description of the EPA. m E D ,  and DOE watcr 
quality standards, Suidelines, and limits used for comparison is included in Appendix D, 

5.2.1 Effluent Samples 

Analyt'cd results born eMucnt smples collccrcd at GS-I indicate the effluent from the TA-50 
Radioactive Wistcw;ltcr Treatment Plant had 3 strontium40 concenmuon of 1 lpCi/C which 
cxcccds the S pCi/F limit esublishtd by EPA for Crhkkg water, However, radionuclides 
idcntified under the Atomic Energy Act. are currently excluded from EPA regulation. However, 
the newly issued EPA discharge pcrrnit docs require LA% to sample for trkbm. 

Also, ptrchlonte was found in the effluent sample at 1 ,SO0 &/e. The provisionq EPA standard 
for drinking water is currently 4-1 8 uS/E, Perchlorate was not analyzed by EPA in the 1996 
efflucnt samples. In addition, it should bc.pointcd out that the 5?.4 ~crchlonte  smples 
contained highcr conccnrntions than the smplc rcsults obtained by LAIZ and NMED, which 
gmtnl ly  range from 25-500 ,u@Jp, However, pachlontc  still cxists in the discharged effluent Y 
concentrations above the EPA provisionq drinkjng water standard. EPA intends to collect 
additional effluent samples in 2001, 

Sampling Rcporr - March 2001 Page 25 of 34 

c 



I .,. 

Cor1clusions 
I )  

5.2.: G rou o dwat~r Sam p Ies 

Analytical results from goundwatcr smplcs collecred during the svnplh~ event were compared 
to various water quality standuds, Suidelincs, and limits established by EP.4. hMED. and DOE. 
Trends in the groundwater qudity within Martandad Canyon, and Pqiarito Canyon were 
identified and x c  discussed below, 
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Elevated nimtdnimte as nitrosen conccnrnuons (1 1 4  rng4 to 24.5' m@) within the 
dluvial aquifer of M o m c h d  Canyon were identified. These clevatcd conccnndons are 
above the Xcw Mexico Maximum Contaminant Levcl(10 m g t )  and YC ;Idbutable to 
past cffluent discharges from the TA-SO Radioactive Wastewater ircatmcnt Plant 
( I M P ) .  

Elevated toral cadmium was identified in one of the seven of the monitoring wells 
' smplcd  from the alluvial aquifer in Morculdad Canyon. This concentration (7,641) 

was slightly abovc the EPA and M D  drinkins water stvldvd (Su_c//l). Cadmium was 
not molyzed in the. I996 EPA sampling event. 

Elevated total thallium concenmdons (2.4 pg/t to S,4ps/C) within the alluvial aquifer of 
M o m d a d  Canyon were identified. Analytical results reveal that the concmmcions arc 
sIi@tly above the EPA and M D  drinking water sundvd of t@P. Thdlium  vu not 
Ylalyzed in the 1998 EPA sampling event. 

the EPA and M4ED drinking water stmW (20.000 pCi/l), Adjacent wells Also contain 

wmcwater relescs. 

Elevated smntium-90 concentrations (44.6 pCi/C to $4 pCi/t) within the alluvial aquifer 
o f M o m d a d  Canyon wcrr identified in 3 of the 7 monitorins wells, Thtsc 
conccnmtions were above the EPA and NMED drinking wcrtcr standard (S pCi/l), as well 
as the*DOE standard for drinking watcr systems (30 pCi/l). These elcvatcd 
conccnmnons arc a result of the TA-50 eMucnt discharges. 

. Elevated tritium concentrations were detected in monitorins well MT4 which cscccdcd 

clcvated ~ ~ C ~ U I I I  levels above backmtltid whkh CUY be atnibutcd to the TA-SO 

Perchlorate was found in all of tht  alluvial monitoring wclls ( C X C C ~ K  MCO-2, which is 
hydnulically upgradient of the cffluent dischlrrsc) in M o m d a d  Canyon. The 
concenmtions ranged f?om 1,100 clg//P to 4,400 pglC. The EPA provisionq drinking 
water standard is 4-1s &C. As was the case with the cffluent result. it appcus that the 
EPA ylal@crtl results may bc high in cornparison to thc results obtained by NMED ud 
LAX, .AN. and NMED pcrchlonrc results over the pilst year have generally ranged 
h r n  50 &P to JSO.;LS/P in the alluvial monitoring wells, which cxcecds the EPA 
provisionary drinking water sundud 

. .  . . .  ... 



Condusions 

52.3 Spring and Surfacc Watcr Smplcs  

Amlyrical results of spring samples collected from Pajd to  Canyon revcaicd no clcvatcd 
contaminant levels of my analyrcs above rtgulatory limits. 

5.24 Sediment Samples 

Analytied results from sediment samplcs collcctcd from Acid Canyon. Sandia Canyon. Bay0 
Canyon, MoEmdad Canyon. Cafioda dcl Buey. Pajuito Canyon, and Ancho Canyon contained 
ndionuclidcs which exceeded EPA residentid soil standards. Hawcvcr. only Acid Canyon had 
radionuclides exccrd3nccs which CL- be attnbuted to L A X  opcntions, Thc ndionuclides 
found in thc other canyons are found naturally in the soils surrounding ASL and arc within thc 
established background conccnmtions for those radionuclides. 

Acid Canyon contained radionuclides with levels abovc thc EPA rcsidcntial soil 
stmdxds. These radionuclides include pIutonium-2XEJO (27.5 pCiis to 1 S4 pciig), 
cesium-127 (0.079 pC2g to 7.10 pCilgj, americium-231 (2.30 pCi/g IO 29.2 pCi/s), Icad- 
210 (1.55 pCi/g to 2.4 PUS), md potassium40 (260 pCus to 32.7 pCiig). Howcvct. it 
should bc noted that lead-210 and potssium-50 arc radionuclides found in nature with 
the conccnmtions being lower thyl established background concmmrions. 

Sandin Canyon contined one ndionuclidc, Unnium-23Sq which was sbovc the EPA 
residential soil standard at a concrnrntion of 0 ~ 6  pCi/s: however, the concentration 
found was below the LAX established backgound conccnmtion of02 pCi/g. 

Bay0 Canyon contained threc radionuclides which cxcecdcd the EPA residential mi1 
5tuld;lrds. Thcse radionuclides include ccsium-137 (0,06 pCi/y to 033 pcilg), lcad-210 
(1.9 pCi/s to 4.0 pCi/s). and potassium30 (26,s pCi/g to 326 pCi/g: howc=vcr, the 
concentrations found were below the LAXL established background co~cmtnt ions  for 
those radionuclides, 

M o m d a d  Canyon contained four radionuclides which cxccedcd the EPA residential soil 
sturdaras. Thcse radionucljdcs include plutonium 3 9 / 3 0  (67 pCi& to 106 pCi/s), 
cesiu1~l-13f (0.124 pCi/g, to 0 ,U  pCi/g), lead-210 (1,s pCi& to 3.7 pCi/g), and 
potassium40 (26.9 pCi/g to 32,s pCi/s), In regard to the plutonium c~cctdulccs,  aft= 
carefully revitwing the results fkom Acid Canyon and Morrmdad Canyon and cemparbg 
the rcsults with smplts collcctcd by XvED and LANL, EPA belimes that thc plutonium 
resuits wcrc misukcdy switched (by the ualq.riwl labontory) with the WO plufonhm 
results collected from Acid Canyon, smplcs  ASC-12-1 and ASC-12-2. In addirion, 
F&ED OB pmonncl re-sampled Station MC-SA on Dcccmba 29,2000. Results from 
this re-sampling indicate that concentntions of plutonium-239/t40, plutonium-X8, 
cesium-137, suontium-90, and Yntricium-241 YC 31 or below the LAXL tsublished 
background conccnmtions, 
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Conclusiorts 

CaAach dcl Buev contained h c c  ndionuclidcs which were abo\ t  the EP.4 midentid ~ 

soil standards. ihcsc radionuclides include ccsim-127 (0.10 pCiis to 0 2 1  pCiis), Icad- 
210 (1.5 pCi/g EO 2,s pCiis), and potassium40'(21.0 $25 to 3.i pCL's), Howwr .  for 
cesium-127 ~ 7 d  potssiurn.jO the results \vex bclow rhc emblishcd background 
concentrarions at L A X  for those ndionuclidcs, 

Pajarit0 Canyon c o n t h c d  h e  radionuclides which w a r  above the EPA rcsidenrial soil 
stuldard Thcsc ndionuclidcs include cesium-tX (0.052 pCi/s to O d l  pCi/s). lead-210 
( 2 5  pC2s to 3,s pC&), and pomsium40 (20,l pCi/s to 25.5 pCi/g). However, ior 
ccsium-127 and potussium-tO the results arc bclow the established background 
conccnmtions ar LidNL for those constituents, 

Ancho Cmyon contained thrcc radionuclides which were abovc thc EPA residentid roil 
standards. Thcsc ndionuclidcs include cesium-137 (0,16 pCi& to 0 3  pCiis), lead-210 
(2.9 pC2g to 4.2 pCi/s)- and potassium-JO (22.2 pCi/g to 29,9 pCils), Ho\wer,  thc 
ccsium-l5 and potassium40 rcsul~s are within the h\% established back-mund 
conccnmnons for those ndionuclides. L 

Four pmductioddrinkiny water wclls were sunplcd: PM-1. PMC, PM-5 and 04 Sone of the 
wells contained radionuclides or hazardous consntucnts abovc EPA drinking water standards, 
Howcvcr, nvo wclls had organic constituents dctcctcd slightly below the EPA drinking water 
SUIXkUCk,  

* Production well PM-2 had three volstilc organics dctectcd above tbc analytical detection 
limit but bclow EPA drinkingwatcr stmurdards. They uc: 1.2.dichloroeth;mc at 6 ,ugh 
with a EPA drinking water standud of 7 &P: mchloroethcne at 4 pg0 with 3. EPA 
drinking water standard of 5 &t: 4-methyl-2=pentanonc at 26 &I, there is currently no 
EP?, drinking water standard for this constituent, but there is a EPA media specific 
screening lcvcl number of 160 p g t .  

* Pmduc;ion wctl PM-5 had three volatiIe organics dctcctcd above thc ruralyticd detection 
limit bur bdow EPA drinking water standards, They are: 1.2-dichlomcthme at 5 L L ~ / (  
with ;L EPA drinking water standard of 7 ,uS/C; trichlorocthcnc at 3 L@' with a EPA 
drinking water stvldvd of 5 pLS/C: ~rnethyl-2-pcnt;tnonc at 3 &t, therc is currently no 
EPA.driaking w m r  smdxcl for this constituent, but thcrc is a EPA media specific 
scrccninglcvcl number of 160 pgc, 

, 

' 52.6 Technical Area 3 irlonitorfog W l l  

I .  



Conclusions 

The following volatilc orpnics were dctecred above EPA drjnlihg WOIC: standards: 1.1- 
dichlorocthcnc at 5 10 pglC with an EPA drinking water standard Of 7 ,us(k 1.2- 
dichlorocthcnc at 120 yglC with M EPA mcdio specific screening lcvcl of 61 
ucJC;mchloroethanr at 22,000 ~;slC with 
dichloroethme at 200 pg'0 with an EPA dtinking ware.' standard of 5 u$; and. 
uichlorocthcnc 31 300 s#t wit!! an EPA drinking w t c t  standxd of 5 &L Also, 1.1- 
dichloracthanc was found at 340 
level of s 10 pgc .  

EPA drinking water stvldvd of200 &k 1.2- 

which is below thc EPA mcdia specific screening 

Tritium wns derec:ed 3r 1,804 pCi/C which is below the EPA drinking water standard but 
above background levels. 

. .  
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Rmwnmmdariiotis 

6.0 RECO3lMEXDATlOSS 

In gcacml, the alluviol groundwrc: in Momclad Canyon excseded the EPA drinking \me: 
standards (li~owf, as MCL's) for scontium-90, nitntcs, and perchlorate. Pcrchiontc was not 
mdyzed in the 199s sampling event conducted by EP.4 (TcchLaw); h o w w .  it is likely that the 
contaminant has been present for sc i i cd  years. The major source of :he conmination is the 
TA.50 Radioactive t5'asteiv;lta Trcamcnt Plant. which s been in opmtion sincc thc mid 
1960's. Currently, the groundwater from the alluvial aquifer is not being used for drinkins ivafcr 
and thcrcforc no human cxposurc is o c c h n g .  Hawcvcr. therc is cvidcncc suggesting that 
goundwatc in thc alluvial aquifer is miynnng doir.nward t o w r d s  inrcrmdiatc perched aquifers 
mC potentially to the main aquifer, Recent 1;lbora:oy data tiom L.%.l found pcrchlontc in wcll 
R-15 in a perched zone (646 fi bss) at 12 ;iS/L Thc monitorks well W-6, which is screened in 
the main aquifer, did not dctcc: radionuclide or chemical contmination above EPA dnnhng 
wotc: standards; however, ?&LED and LAM. low-lcvci tritium results (clevrrtcd levels, but \vel1 
below EPA's standard of 20,000 pCitt) for TW-S do suggest that tritium-contminatcd shallow 
grocndw;ltcr cormunicates (or is in e o m u i c a t i o n )  with the regional aquifer, 

The shallow groundwtltcr near buildins SM-20 in TA-z excctdcd :he 3.4 drinkins water 
standards for several chionnattd volatile o r p i c  constituents, The constituents YC: 1, l -  
dichloroethcne, 1.2 dichloroethex, chloroform, trkhloroethmc. I,3dichloroethmc, and 
mchloroethnc. The vertical and horizontal extcnt of thc groundwater contamination in this area 
has not been de?cmincd. 

Four produciioddnnking water wells were samplcd and none of :he wells contained 
ndionuclidcs or hazardous constituents above EPA drinking water standards. Howcvcr, two 
wclls (PM-2 S: PM-5) had chforinatcb volatile orgmic constituents dctccted slightly bclow the 
EPA drinking water standards. 

The springs mc! suriacc watcr bodies smplcd in Pajarito watershed contained no chcmicai 
constirucnts above EPA drinking water standards. 

The south fork of Acid Canyon contclincd thrcc radionuclides with lcvcls above the EPA 
residential soil standards, These radionuclides include: ~lutonium-2~9/240, cesium-1 3, and 
mcricium-t41. The source of :his contamination was ;1 former LAXL outfall that rclcscd 
ufitrcatcd ndiolrctive waste in thc lare 1940's. This arc3 was partially excavated by DOE in 
1960's md 1970'~~ Acid Canyon is currently owned by Los hlamos County, 

7'hc following are EPA recommendations pertaining to the sampling pmbrmcd at h N L  in 
December of 1999: 

LAiL should minimizt the mount  of pcrchlome waste being scnt to the TA-50 
Wastewater Treatment Plant md continue the minimization of radioactivc waste. 
,"c:cnionrc is v c ~  prrsistcnt ana mobile in water and is simlar to tntium in migration 
cha;ac:cistics and is v c p  ciiifcult to rcrnovc. The curcnt  treatment tcclho!ogy at TA- 



50, which is rtvcrsc osmosis, still contains pcrcl~lonte in thc elTucnt st 24 c;dc or 
,greater, If LAXI cannot rcduce thc concenrntion ofpcrchlontc beins rclc~scd, then it  
may bc necessary to add an additional trcacncnt unit to thc csistins system, Thc EPA 
web site for ptrchlontc is \ ~ ~ V I v , ~ ; I , P @ V / @ ~ V d \ \ ' l c c I I ~  I 

LLXL should p c n b n  "hot spot" removals of soilsiscdimcnts in the south fork of Acid 
Canyon. Rcrnovals should bc bvcd on cumuIan\*c ndionuclidc risk per "hot spot" using 
3 dninagc hiFtcr scenario. At a minimum, the xrnaiininS risk lc\*els in the soil should bc 
no &mater than lod to io'' risk per "hot spot" location. Funhemorc. consultation with 
XvlEJJ, Los Almos Couny aim! the Scncnl public on tk amount of soil rcmoved and 
the ndionuclidc concentration left in phcc at the "hot spots" is rccommcndcd, 

Ihc vcrLcal and horizontal atmt of soil and poundwtltcr contamination behind building 
Sbl-50 at TA-3 needs to be ilddrtsscd. E \ m  thou& there \vas a rtmovd of contaminated 
soil in the mid-t990's, monitoring well 03-;LItlr-1 still has significant VOC contunination 
and thcrc YC unccrtsinties regardins bround\vntcr tlow and the cs~ten: of soili,pundwter 
contamination in this UCL 

Continued chmctcntation (lateral S: vertical exrent of goundwatcr) and monitoring of 
the aquifers in Momndad Canyon is needed to understand hc flow rcgirncs and 
interconnection ofthe alluvial system with thc htcmcdiatc and main aquifcn. Also. 
LXXL should work cIosely with NMED on baudwater  models being dcvclopcd at thc 
lab, 

Periodic rnonitoriny of the drinking wntcr wells for chlorinated volatile 0 ~ 3 n i c s  should 
be continued. t o w  lcvels wcrc dctcctcd in wells PM-2 and PM-5, Addidonid monitoring 
should veri& whether the contaminants detected by EPA svnplins are acru;llly prcsnt. 

. 
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APPEiWIX B 

Chronoiogical Summary of Field Activities 



C h r on 01 o gi cal S u m mar?, 
1999 Groundwater Sampling Mission 

Los d a m o s  8ational Laboratoq I 

This s e c ~ o n  provides ;1 brief summ;uy of all sampling activities that were conducted by TechLaw 
(TL) staff from December 6, 1999 througl~ Dcccmbcr 17.1999 at Los Almos Xational 
Labontory (LPUYL), 73.1s s u l m q  is bascd on TcchLaw's d d y  logbooks and docs not include 
all recorded bcnils, Copies of thc logbooks Y C  included in Appendix A. 

Weather: Tcrnpenwe  low 20's. clcu. 
Proposed work: BcSin scdimat  sampling in proximity o f t h t  T.44 t r i b u t q  to Acid and 
PU&IO  anyo on coni1ucncc. 
In  Attendance (sampling): B. KcnOick, TI.-WAM; J. Housley, TL T c m  M c m b c  B. &'ingo, 
?&ED: C. Hmlon-Meyer, hNED: S. Rcneau. LAX; 

Bret Kcndrick. TL-WAV and Jim Houslcy, TL t c m  member d v e d  at the LOS Almos Aqucic 
Ccntcr at 1021 md discuss safcty issues and sampling logsties prior to thc sampling cvmt It 
was decided that Ray Sisncros was :o join the smplc tcm in the canyon when he Yrivcd, so ;It 
1030 the team entered thc Acid Canyon tributary. Sampling activities bcpn 3r 1033 a[ an arc1 
whcrc a hiking trail crossed the s t r c m  channcl. 

A three centimeter frozen crust was rmovcd  to collcct smplc ACS-35-0, Thc sample i v s  
collected by C,hris M;ullon-Meyer and Jim Houslcy to 3 d q t h  of tcn cmurnctcrs. An arc3 of soil 
large enough to fill dl samplc containers w u  cxmctcd and placed into a stainless stctl bowl and 
rnixcd into an homogcncou smplc using 3 stainless srccl trowel. A 2 cm sieve w3s uscd :o 
filter roots and gavel Erom thc scdimcnr, All sampling cquipmcnt was decontaminated usins 
Far~mtic ylJ D1 watcr bcforc moving to thc ncxf locarion. 

Two sun~lcs wcrc collccred ar .Jlc n e w  location using 
described. Bcc~usc  thcsc scunplcs were co1lcctcd fiom an cmbankmcnt of alluvial deposition, the 
trowel was uscd to score verrjcd lines in the sedimcnt as 3n outline of the xca to bc removed for 
a rcprcscnmtivc sample. At 1140, ACS-18-1 was collcctcd from 0 to 26 cm from a brown, 
homoynous, fmc sand, A duplicate of ACS-IS-1 was collcctcd from the S L L ~  depth and h k l c d  
as ACS-183. A sccond sample, ACS-18-2, was crbtaincd from 26 to 46 cm at 1200, Smpling 
cquiprncst was dcconminatcd bcrwccn the two stations and after the fmd sample was colfcctcd 

s m e  mcdodoloSy s pcriously 

Synplcs ACS-12-1 and ACS-12-2 wcrc collcctcd from an crnbruliancnt at the next location using 
thc rrowcl as stated earlier to provide an outline of the sample collcction YCL ACS-12-1 was 
collcctcd at 1225 tiom 0 to 20 cm In acptn and was composca or'o fine sand whch was pysn-  
brown in coior. At i Z 4 .  d t c r  circontuninating the sd;lpiing equipment, P,cJ-A-=.. \vu 

dccontminatcd before leaving to the next smplc location. 

1 .1.1 

c0kre . l  frorr! 20 co 52 CZ, scd izc t  ' V S  2 kC!vZ, kt. fZ?k.' ~ k ,  E2z$ikg q i 7 2 s  'YX 

Synplc ACS-4 was collcctcd at 1200 from 0 to I t  an in depth using tlic st3inlcss steel uowcl 
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and bowl Y mentioned previously. The sediment was ;1 +myish-brown fine sand, &I MS’MSD 
was also collected for metals and PCBs at this location. Smpling cquiprncnt w3s 
dccont.minatcd before Icwing for the next locxion, 

The final station ivas ACS-j where four smplcs were to bc col1cc:cd from ;m alluvial 
mbadunent. The first s;zmple, ACSS-1. was collected h m  0 to tS cm at 1 3 0 ,  The second 
sample was ACS-3-2 located from 32 to 62 cm and ACS-5-3 from 62 to $9 cm, All three of 
thcsc samples consisted of a light brown, finc sand, ACS-2-1. \vas collcctcd at 1300 from S9 to 
103 cm in dcpth and WM a dxk b r o w ,  fine sand. M e r  the find sample was collected the 
sampling equipment was a p i n  decontaminated usins F m u r i c  and DI wxe:. 

An equipment blank, ACS-EBB was prepared at 1 4 0  by pouring DI water over thc equipmen: 
uscd into a stainless steel bowl. The DE water was the poured h m  thc bowl into smple jars to 
be anJytcC for residual contaminants persistent alter decontamination. 

At 1430, M, Dale and S. Yank& h m  the New Mexico Environment D c p m m t  arrived with 
Rich Mviaycr, the EPA-WAU, The t c m  h v e d  back to the Aquatic Center at1350 and departed 
to the NvED Oversight Bureau. W$tc Rock Office at 1500. Upon Yyivd. B. Kendrick tlnd J. 
Houslcy prepared the samples for shipment, 

~ V e a t h c  Partly Cloudy, appm;uimatcly 20 dcpes .  
Proposed Work: Start svllplins wclls W - S B  MCO-2, AMCO-Z, and iuZCO-43 in Mortandad 
Canyon 
In Attendance: R Mayer, EPA-WAM: B. Kendrick, TL-WAM: 1. Houslcy, TL tcm membc:: 
B. CVinso, NMED: hi. Dale. NED: X Archulcta SUI lldcfonso Indian Rcscrvauon: md S. 
I;yliatobc, Sm Ilddbnso Indian Rescrvation, 

Acdvidtx: TL t e r n  members met with David Rogers, M u  Macs, Consuclo Mantoya at ESH-IS 
for ;1 su’cty meeting at OS25 hours. Naorni kchulcta and Xoah Uniatobc mived at thc rncethg 
at OS37, Thc sampling team’ proceeded to well MT-4 and mivcc! at 0925, This well was 
instatled in 19SS and is consrmckd ot‘nvo-inch diameter PVC pipc, The wcll hod a locked srccl 
outer protcctivc casing which ws secured by concrete. The water level was rncssurcd at 59.64 
fec: below h e  top of casing (TOC), and h e  total wcll d q t h  is approximately 74 fca. Low-flow 
purging bcgu at 0950 at a rate of SSO m h i n ,  Purged water was nor containerizcd and was 
dischqcd directly onto thc ground surticc. This disposal method had been agecd to by “ED 
?nor :o *his sampling event The water Icvd was mcuured at IOOS at ;L dcpth of 59.65 fcct 
below TOC and water quality ? m e t e r s  wx col1cc:ed at 1005, 1014 and !022. ???en: was 30 
dnw-down ofthe water level while: pur&. a d  water quality pyynctcrs wcrc stable, Smplc 
MT-4 was collected at t 1 OS using a bladder pumpB Mer  sample collection, water quality 
p m c t c r s  and wiucr level wcrc again meassurd 10 ensure w l l  s n b i h t i o n ,  S m p l c  t c m  
~ ~ ; L L ; c G  >EA ~t 1 i3C. 

The t e r n  then proceeded to well M C O 4  in lower M o m d a d  Canyon. This well was instailed 
in 1990 and was constructed of nvo-inch dimctcr polyvinyl chloride (PVC) pipe. The well had 
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one-foot square concrete well pad and a lockcd, stcel outer protectivc c s i n g ,  The second well 
to be sampled was MCOJB. The top of thc p m p  was measured 3t 3 3 , S  feet below TOC. The 
watt: levd ws below the top of the pump. At 1146, an arrmpt was made to purge the wcll but  
no ware: could bc rcmovcc!, Therefore. either the pump intakc ws above h e  water lcvcl or the 
pump was not funcrioning properly. A call was placed :o David R o ~ e r s  10 veri@ the substitution 
of MCO-5 for MCOdB, MCO-AB WY departed 3t 1200. Aftcr stoppins 3t the RTC officc to 
SCM the smplcs and trash, the Sm Ildcfonso Pueblo personnel departed. 

The sample t e rn  wived at MCO-5, located 3t thc,bvc of a stccp nvine and dong 3 creek bed, 
at 12A.5 to find that the well’s steel outer protcctivc c s h g  was not locked. MCO-> is ;1 thrcc 
inch diameter, black plastic wcll  wit!^ ;L total dcpth ot’wclvc fcct. The ~ a t c r  lcvcl was measured 
at 5.95 fcet bclow TOC. TOC was 2.5 feet above ground surI*acc. The well IVLS purgcd and 
sampled using 3 bartcp powcred pcnstdtic pump, MCO-I was collcctcd as 3 duplicate ofMC0-  
3, The [CUII departed MCO-3 3t 1417. 

The s ~ g p l c  team arrived at MCO-2 which is J nvo inch, black plxtic well with a locking cap. 
Thc utai depth of thc well is nine fect, and the water lcvcl w3s mcsurcd at 6.35 fcet bclow 
TOCa ?using was initiated using s battery powered pcrisrzlltic pump, m d  water qualip 
p m e t e r s  were measured cvcq  four ainutcs. M c r  p m c t e r s  stabilized s m p l c s  were 
collected, The team d c p n e d  MCO-3 and Mortindad Canyon at 154s to r e m  10 the NMEDOB 
White Rock office. Samples W C ~ C  prepared for shipment. by B, Kcndrick and 5. Houlcy, 

Dccember $,19?9 Wc xdnrsdavl 
Wcather: Temperawe h the mid 20s overcst. 
Proposed work: Sample MCO-5. MCO-6, MCO-7, MCWB-7.7B, and MCO-8, 
In Attendance: R. S43ycr, EPA-WAM; B. Kcridrick. TL-Wkc?; J, Houslcy, TL t e r n  member: 

Activities: The TL team and Bob Wingo o f M D  3ITivcd 3t ESH-IS and met with Mm Maes. 
The t e r n  then procccdcd to well MCO-S in lower Mortandnd Cmyon along 3 dry creek bed th3t 
crosses the dirt road. This well was installed in 1960 md is constructed of three-inch block 
plastic pipe. A locked, steel protcctivc outer casing W;LS secured in place by concrete. The wafer 
level -ms daectcd at 16.20 feet bclow TOC with ;L tot31 well depth of 36 fer:. Three well 
volumes were purged using, II dedicated bladdcr pump. Purged water was not con&ncrizcd and 
*.vas d i s c h q c d  direcly onto :he sound surfacc. MCO-5 samples w c x  collcctcd after water 
quality p m c t c t s  had stabilized, Smplcs were also coilectcd at this location for D matrix 
spikdnatrk spike duplicate, Thc rem dqmed MCO-5 at 1 102, 

The te rn  m:ved at MCO-6 ;It !?07, which WY insnllcd in March 1974 T’hc we!l is c o n s r ~ : c d  
of four-inch diameter plastic pipe. It has a locked. steel outer protective casing with no well pad 
prcsmt. ~n initial water level was messurcd ;It 39.00 feet, and according to published boring 
logs. me wcii reaches 3 tom1 acpth of47 iect. The weil WLS purgcd and smplcd wkh D dcdicarcc! 
3l;Cfic: p i ~ p ,  A ilc SLITI~;C : e m  depGcd t l ~ c  site at 1 3 3 .  
The qaqyling team tbc.7 Frccctdcd !o wc!l MCO-7, Wc!l MCC-7 N ~ S  ksk!!:d i:: !$e0 ZX! is 
constr~ctcd of three-inch black plastic pipe. The wcll had ;L locked, steel protcctivc outer c s b g  
which w3s sccxrcd by conc:c:c. Due :o low water llow and limited :cchxge, smplcs wcre 
collccxd ai,;ter one borehole volume was pursed and mcvurcd py.ynctcrs had stabilized prior to 

- 
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sampling. 

Thc tern members afiived at well MCWB-7.73 at 146.  This well was installed in 1994 and is 
constructed of thrct-inch diameter PVC pipe. The well had ;L locked. stcel protective outer 
casing and a thrcc-foot square concrctc well pad, The water level w;Is detected at 60.0s feet 
below TOC with 3 total depth of 70 fcct. Onc well volume ws purgcd, and after the watcr 
quality parameters had stabilized. the well was sampled. All p q c d  water was containcized. 
The t e rn  departed MCWB-7,iB at 1520. 

The team arrived at well TW-S at 1526. The well is an eight inch diameter steel well with a 
locked stccl casing and 3 concrete pad, The wcll extends to 3 tot31 depth or' 1,065 feet and is 
pumped by an clccmc Sencnror, Thc Scncntor was started at approximatcly 1 OS0 IO purge thc 
well. Water quality p ~ m c t e r s  and smples were collected liom ;I faucet on the wcllhcad, The 
team dcpmcd for the &y to the hWD Whi te  Rock officc to prcpuc smplcs for shipment, 

Qccembcr 9,1PW('I'horsdavl 
Weather: Clem, low 40's 
Proposed Work: Smplc Gausing Station 1 (GS-1) and ship coolers. 
In Attendance: E. Kmndrick, TL-WAM: J, Houslcy, TL t e r n  member; B, Winso. W D ;  D, 
Rogers, h N L ,  

Activities: Thc TL t e r n  received 3 call from Mr. David Moss at the TA-50 Radioacnvc 
Wasstewatcr Trcauncnt Plant who said the plmr was to start dischugins water ar appmxhately 
1400, making it possible to colkct a srunplc at Gauging Sodon-1, Samples that were prtviously 
collcctcd were packed in coolers and prcpmd for shipment. Three coolers wcc sent to 
Southwest Laboratories of Oklahoma rwo were sent to Qumtcm Labontorics, and onc was sent 
to Coastal Scientific Labontov vi3 FtdEx. 

The TL team Yrivcd at ESH-1S to pick up David Rogers and proceeded to Momnbd Canyon. to 
sample TA-50 effluent, at Gauging Station-1, The smple was to bc collcctcd usins P barmy 
powered peristaltic pump to remove water fiom the streambed as it was rtlt3scd from TA-SO. At 
!327,B, Kcndrick cdlcd Debonh Hall ;le TA-SO, and she said they would sm relmhg. A 
field blank was collected while waiting for the rtlcvc tvater to m i v c  by msfdns DT water IO 
appropriate sample conuhcrs and 13bbeled as MCOJB. Release water Yrived at sample station 
at 1445. M e r  water qwlity paramc:c,s were obtained smplc CS-l was col1ce:cd from thc 
gauging snuon. The t e r n  deputed thc gauging sntion at 1525. 

gcocrnbtr IO. 1999 Wridav) 

'Xciihcr: ovcrcs:, 3's 
Tcpm A. Proposed Work: Smplc Upper Pajd to  Springs 
In Attendancc: B, Kendrick, T L - W M :  R. Maytr, PA-WAM; B, Winso, N D ;  S, Ymktk, 
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Aaivities: Terns membm met outside :he T.4-S security area. Michael Dale u d  David Rogers 
brought badges to enter :he gated area, The t e r n  Yrived at 0900 Homesrc3d Spring, Tht flow 
nrc was rvoncdly half as much 35 the m e  during the previous sampling cvcnt, Homestcad 
Sprins was smplcc! usins a peristaltic pump aher water quality parameters had bccn obtained. 

Team A proceeded to S tmcr ' s  Spring, locatcd in Stymc:'s Gulch, at 1004. The tcm collccted 
samples from the spring using a peristaltic pump 3ftm w a t c  qualip panmctm had bccn 
assessed. The team d q m c d  Starmcr's SpnnS at 103 ,  

~ c r  arriving at Charlie's Spring, which is located upstrcvn of S tmcr ' s  Gulch, Rich Maym. 
EPA W A X  decided not to sample bccausc the m a  had lirtlc water. Thc tcm movcd on to 
collect water from Gcling Spring at 1220, Bu1100~ Spring at 1300. BU-0.01 at l35, and PA-S.9 
at 1425. Aftcr sampling PA-S,9, Tern .5. deputed the field and rcrurncd to the M D  White 
Rock office what TL prepared samplc conuincrs for shipmmt. 

Team B, Proposed Work: Sample Middle and Lower Pajarit0 surface waters 
In Xttcndance: J, Housley, TL T c m  Member, C, Halon-Mcyer, >%ED: B. L'v'cdgcworth. 
h3ED: and H, Decker, LA-. 

Activities: Jim Houslcy. Bruce WcdSavorth. and Chris Hanlon-Mcycr m i v c d  at YA-1 S at 0835. 
Harvey Decker ivrived at 0845, and the team entered the guard Sates, Mcr entering, the smplc 
tean  hiked to ThrecrniIc Spring in Fajarho Canyon and found it dry. The team dcpmcd and 
went to sxnple surface water at station ' IN-0.4 It was also dry so the tcm moved on to TA-lS 
Spring, The spring was flowing, so h- personnel measured the flow n t c  and J. Housley 
prepared s a p l i n g  equipment. M a  completing flow ntc rnesurcmcnts, field p m c t m  and 
samples were collccted usiny a bartcry powered pcristdtic pump, S m p l c s  which required 
filtering wcrc collcctcd from an in-line 0 . 4 5 ~  filter. A s ~ l c c  water sample and matrix 
spikdmnaix spikc duplicarc w x  also collcctcd at TA-13 Spring. 

T c m  B left Technical Area-lS and ptocccdcd to PA-6.7 to collcct surface water from the 
Pajarito and Twomilc Canyon confluencc. The sampling location was in thc lower cnd of 
Pajarito Canyon ad was frozen. The Twornilc Canyon stream was smaller than PajYito strcvn 
and was frozen solid. T h e  tern inspected ;he strcm downsscam of the confluence and located P 

small arc3 of flowing water approximately 100 feet from the confluence. It was deduced that the 
s u c m  must have been from Pajarit0 so the sample was collcctcd. A pcnstaltic pump was used 
to collcct the samples. and any samp;es which requircd iitcriny were coiicctcd with ;L 0.45~ in- 
!he 51tc .\ 5e!d blwk, !abe!ed 3 - 6 , 7 ,  dsc ~ol1:t:tC :: 5 s  size by zmsfczing 21 w z t c  
into s a p l c  containers. Tern B returned to the ?WED white Rock office at 1350, and J. 
Houslcy labeled md scaled smplc containers, Rich &layer rcnuned to Dallas, 

Weather: 303, pmly cloudy 
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Proposcd \b’ork Sample Sud ia  and Bay0 Canyon. and production wells PM-1, PM-2. PM-S, 
04 
Io Attendance: B. kndnck TL-WAM: J. Houslcy, TL Tern Member: C. Montoya LAX: E, 
TUrnCy, UNL: C. Hmion-Meycr. hNED; B. Wdgcwonh, bMED, S y l d n  Jacqucr, N G D :  
and Rory Gaudier, WS. 

Activities: Sediment smplcs were collected dong embankments of alluvial deposits in Simdia 
and Bayo Canyon. Thc method for collecting the sediment was ;IS stated earlier of Acid Canyon 
whcrc o stainless stccl trowel was used to score aqoutlinc ofthe area of soil to be rcmovcd, Thc 
sediment is tcmovcd and placed into a large stainless steel bowl to bc homogenized, If debris 
such as mots or gavel ws present in the m k m ,  it was sicvcd bt:bre filling smplcjm. A1 
sample locations were Ioggcd with a T h b l c  GPS Pro ,XEUXRS system ‘ n d  downloaded to 
Ptltl6ndcr Office 2.0 sot’ttvm for 1a:cr incorporation into the repor, 

The sample team wived at thc first sampling locarion on thc cast side ofstate Road 4 in Sandia 
Canyon. The location w s  d e s i g m d  as SC4 md consisted ofsediment 0 to 17 cm in depth, 
Thc smplc material was ;L light bmvn,  medium to fine p i n  sand \k$rh some silt and rootlets 
and was collcctcd by TL at 0925. The second sample was a medium to finc sand with some silt 
that was located from 0 to 3 cm. Thc samplc was labeled as SC-2 and was collcctcd at 0955, 
The :em arrived at thc next location labeled SC.3 to collect a sample from S to 19 cm in depth, 
The sediment was medium to be sand and was collected at 1025. SC4 was cok tcc i  ar the 
next location at 1050 hrn 2 to 12 an in depth. The sample team crossed to the wesf side of 
state Road 4 to collect the final W o  smples, After locating Sc-5, the smpk t e rn  continued on 
to SC-6 and worked back toward the vehicles. SC-6 was collcctcd from 0 to 12 cm in depth at 
1125. A matris spikdmatri,, spike duplicate t v u  dso collected at this location. The sample 
t a m  arrived ar the find sample location and collected SC-5 at 1150. At 1210 the sample t e m  
depmed Smdia Canyon and continued to Bayo Canyon to complete the day’s sediment 
sampling, 

A total of five smples wcft collcctcd in Bayo Canyon. BC-1 was collcctcd at 1340, BC-2 at 

dup1ic;ltc ofBC-2. TL depmed Bayo Canyon at 1515 10 the W E D  White Rock ofice to 
prcpm smplcs for shipmezit, 

1410, B C 3  at 1430, U d  BCd at 1505, The fifth smplc W;IS BC-5 tlnd collcctcd M D 

TL prcpued bottles dtcnvzd  for collcc5on of water kom local 2roduction wells. Thc ’i”L tcun 
met with MY. Bob Bcen of LAX, and Walter of the County Water D c p ~ a ~ l e n t  at thc LPUVL 
powcr plant, A1 wclls werc purged when we arrived ar their individual sites. The f vs t  
producrion well sampled \VU ?M-S at 1520. The smple was collected f k r n  the well h a d  aficr 
wntcr quality p m c t t r s  werc established. The second well ~ 3 s  PM-2 wki& was sampled h ‘5e 
s m c  m m c r a t  1SSO. Production wells PM4 and 03 wcrc collcctcd at 1955 and 2040 
respectively, TL departed 03 and proceeded to the NMED White Rock office at 2055 to 
prcpare samplcs forshipment. 

December 14,1990 nuesdavl 
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weitbcr: LMid to high 30's. sligh: bteczc 
Proposed Work: Srdimmt sampling in Monindad Canyon 
In  Attendance: B. Kendrkk, TL-WAV; J t  Housley, fz Team Mcmbc:: C, Slonroya LAX; C. 
H;mlon-Mey, ivl'ulED: Smdm Jacqucz, W D ,  

@ 

Activities: Sample t c m  arrived at MC-1 and sampled sediment 0 to 5 em at 1000. The smplc 
arc3 was scored with a stainless stccl rrowcl. and sediment was placed into ;1 suinless steel bowl. 
The sediment w u  sieved to remove larger _mvcl &om the sample and then placed into smplc  
jm. The sampling locations wcrc iogged with aTrirnble GPS Pro dS&'XRS system and 
downloaded ro Pathfinder 2.0 sofnvuc for later proccssing. 

Thc sampic tern moved to MC-3 and collected sediment located from 15 to 23 crn in depth in 
thc s m c  m m c r  as mentioned above. The sample was colkctcd at 11 15. The next location. 
MCA, was located approximately four fca from M C 4  and was located dircctly in the dry stream 
chmcl ,  MC-3 was colIcctcd from 0 to 5 ern in dcpth at 1130, The t c m  bnck-mckcd to MC-2 
whcrc ;1 smplc was col1cc:ed from 0 to S cm at 1200, The final locatiot, MC-5, included wo 
seas to bc smplcd. The first w3s designated as MC-Sa and was collected from 0 to 1; em at 
1235. The second svnplc was dcsipatcd 3s MC-5b and WY collccted from 22 to 30 cm in d q t h  
at 1250. The smplc tcm depmcd thc canyon and retuned to the W E D  Wkirc Rock office. 

B. Kendrick, Chris Hdon-Mcycr, and Bill Turncy depmcd to locate sample locations for 
Canada del Buw Canyon within the White Rock cornmuniT whik 3, Housley labeled and scaled 
collected smples. Fibe locations for six smplcs wcrc located to be sampled thc next &y. 

Qccembe r 15,ZQyl (wed nesdw) 
0 

Weathcr: Not recorded 
Proposed Work: Sample Canada del Bucy. 
In Artcndance: B, Kcndrick, TL-W,W; J, I.Iouslcy, TL tcam mcmbcr; C. Montoys LAN-; B, 
Turney, &\I. 

Activities: Thc sample tcm Yrivcd 3t Canada del Bucy bchmd McDonalds R c s m m t  in White 
Roc!< at OS15 The first sample to be collcc:d wzi  CC-S at a dcptb from 20 :a 23 m. The 
svnple was collcctcd at 0915 in the sme manner u prcvious sediment smplcs, A hammer and 
stainless stcel chisel wtrc used to c!ip out the cutlincd s t 3  of soil bccausc k soil WY ft0ze.a 
solid, In o r d n  to fil l  smplcjxs, the bowl of sample material was placed on the dash of the 
buck in thc sun so it could defrost. CC-7 was the second location and w s  collared from 0 to 7 
EX. ?.c s x q l e  qszs co11e::cd at !OOO a d  h e  t c m  m v e d  W C S ~  ~ ! o u g h  L!C canyon :o sation 
CC-6. This sample w s  collected in the same m m e r  3s above 5om 0 to 7.5 cm in d c p h  Thc 
svnplc was collected at 10% and the stainless stccl bowl was placed in the suck to thaw. At 
1125 thc CC-S and CC-6 h3d defrosted enough IO tnnsfcr into m p i c  containers, Thc mp!ing 
equipment was Jcconrminnrcci. ana an cqujpmcnt bIYlic was coilcaed at 1150. The b i d  was 
!&e!:c! x X = E Z  

The team drove to a location f a i c r  west to continue sampling the canyon and mivcd at location 
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CC-5 at 1309. Two samples we:e collccted at the location. Thc first was dcsipatcd as CC-Sa 
and w s  locared horn 1s to 26 ern h depth. The smplc was collected at G50. Thc second 
smplc IVX dcsipated as CC-Sb and was collected h m  50 to 39 em in depth at 1345. The 
smplcs were placed in plstic bags for rusport  back to thc NMEDOB White Rock oficc to bc 
transfcmd to smplc containers when thawed The next sampling location was CC-t where a 
surfacc sample was collccted to ;1 depth ~Eappro~rnarcly Z em. CCA u d  ;L matrix spikc/mais 
spike duplicate W C ~ C  collc~tcd ;It ISlS. The ncxr s ~ n p l c  location was CC-5 md WY collected 
from 0 to 13 cm in depth. The sample \vas collcctcd at l a 5  and was also frozen solid, It too 
wa placed in plastic bags and taken to the N?vLEDOB officc to bc thavcd. The nest location, 
CC-2, IVX located inside a culvcrt under the dead ad on Ltllvlo Road. The sample was 
cotlcctcd from S to 20 cm in dcpth at 1515. Synplc CC-9 was also collected h a t  3s a duplicate 
smplc of CC-Z The hal smplc of thc day was CC-1 which was samplcd from 10 to 17 cm, 
The svnplc was collcctcd at ISAS and TL r c m c d  to the W E D O B  officc to prcpue smplcs 
for shipmcnt. 

Weather: Xot Recorded 
Tarn 1 (LAYL-ESFX) Proposed Work Smplc Pajarit0 and .4xcho Canyon 
In Attendance: B, Kcndrick. TL-WAV: J. Houslcy. TI, t e r n  member, S. Yylicdc.. WNL: C. 
Hmlon-Mcyc C. Montoya. W?X; 8, Turncy, LAXL. 

Activities: The team w p l c d  tocations in P a j i t o  and Ancho Canyon in the same m m e r  as 
previous sediment sampling. The svaplc team arrived at PC-1 and smplcd a dqth of0 to 17 
cm at 1020. PC-2 t v u  sampled hrn 0 to 24 cm at 1105. A duplicate sample was also collccted 
h m  rhis location and labclcd PC-5, Thc t c m  collcctcd PC-3 from 0 to 21 cm in depth at 1130 
and PC-: was collcctcd from 0 to 5 cm in dcpth at IZlO. The final Paj;Vito Canyon sampling 
loation, PCA, was located appmximatcly 150 k t  cast of State Road 4 

Thc t e a  drove IO 3 public access arm of h c h o  Canyon and collcctcd the fmd five sediment 
samples. Smplc AC-5 and 3 matrix spikclrnotxix spike duplicatc was collcctcd from 10 to 3 
cm in depth 31 1400. Thc sccond Iocation was ACA wbcrc a svnplc was collected from 0 to 7 
C?I in depth at 142s. Sample AC-S w3s co1lcc:cd at 14SO and thc t e a  rnovcd approsimatcly SO 
feet south to svnplc AC-2, AC-2 was collected brn 0 to 17 em in depth at ISlS, The find 
location, AC-1, was smpled ,Corn 0 to 5 cm in dcpt4. Thc location was approdmatcly 200 feet 
wcst of the &cho Canyon Gauging Sotion and \vas sampled at 1540, Thc cquipmmt was 
dcconruninatcd and an equipmat bl* AC-EB, was collcctch The f e r n  dtparttd the cmyon 
m d  rcruncd :o L ~ C  h- of%: :o prcpm sx~plcs  for shipment. 
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Decker, LPUNL; 

Activities: The well was devcloped on Monday (1213) when approximately 62 gallons were 
rcmovcb. The well was cncloscd in a flush mounted road box and uw screened with an OVA 
whcn opened. ReadinSs fluctuated around 163 to 170 in the well but wc:e very questionable, 
Readings obtained in the breathing zone were consistently zero, The water lcvcl ~~~~ mcsurcd 
at 22.27 feet below TOC, and low-flow purgiiic~ was irkiated. The well n u  purscd usinc - 2 
battery powered pcris:altic p m p  at a flow rare of 425 mYminute, Wntcr quality panmeters 
including pH. conductivity, rurbidiry, djssolvcd oxygen, and ternperaturc were moni torcd for 
fib minutes to Ensure stabilization, When confident that the parameters had stabilized. samplcs' 
were collected using the pcristnltic pump. Samples which requircd 5ltcnng were collected e o m  
II OASk in-line filter, SM-30 smples were collcctcd dong with an MSMSD sample and ;1 
duplicate labeled as SD-50, The TL :em departed thc site to the NMED White Rock office ar 
1220 :o prepare smples for shipment. 

Summary, LANL IY99 Soil nnd Groundwntcr Sumpling B-9 
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APPEXDLY C 

Generalized Well Construction and Lithologic Descriptions 



Generalized Well Construction and 
Litho logic Description 

Well Designation: M C W  Well Diametet: 

Date Completed: November 1960 Length of Well.Scteen: 7feet 
Location: Jvlorta ndad C anvon Total Depth of Well: ,d feet 

Well Construction I L 4  

Alluvium 
Well wslng (24nm diameter 
bladl plastic) * 

L . . i  Unwsetnerea tuff 

I"'] 
9 

... 
9 

I 

@. TECHLAW, JNC, 



Generalized Well Construction and 
Lithologic Descn'ption 

Well Designadon: MCO-3 
Date Completed: March 1967 
Location:. Mortandad Caw0 n 

Well Diameter: 3 inches 

Length of Well Screen: 10 feet 
Total Depth of  Well: 12 fet 

l i  
WI asing ~ n e t l  oiameter J 
Siaut plastic) 

c) * 

ana aov) 

. . I  ..* .*. ... ... ... 
*.. ... ... ... ... *.. ... ... ..* 1:::I 

I &  

TECHLAW, INC. 



Generalized Well Consludon and 
Lithologic Description 

Well Designation: ,-) Well Diameter: 

Date Completed:, Ocober :560 
Location: Momndad Ca nVCn 

Length of Well Screen: 2c k t  
Toml Depth of  Well: 46 feet 

, . a .  I 

. 



Generalized Well Construction and 
Lithologic Description 

Well Designation: M C O 4  
Dot. Complmtd: March 1974 

, Locadan: Moandad Canvcn 

Well Diameter: d inches 

Length of Well Screen: 20 feet 
Total Depth o f  Well: 47feet 

Litholouy 

\(us11 using (Jllncn Clornctar 
black plasuel . .  

I 3 I::: ... 

.,* 

.I. . a .  ... I WamarrC tuff (silt ond day with mhor amounts 
of sane and gravel) 

- 1 .  *..I 
b. 1 

..I ..I 

..I 

.I. ... 

. I .  

, 

47 47 

, TECHLAW, I N C .  



i e 

I 

' . I .  

,: 
I .  

Generalized Well Canstructjon and 
Uthologic Description 

Well Construction 

GmunC Surface 

/- 
a 

Cancote 

Well Diameter: 3 inebez 

Langth of Well Screen: 30 feet 
Total Depth of Well: 59 feet 

Alluvium (sane ane gravel In a m o m  cf wlt 
ana cay) 

Mamema t f l  (silt and c a y  w i ~ l  minor amoum 
of sane and gravel) 

Regional 0ver;iqhr Contnn 
No, 68-W6-0063 



Generalized Well Construction and' 
Lithologic Description 

.. . 

, . a  . 
. 

e5 

70 
1 

9 .  . 
I .  . .  . 

.. .... 
* I  ' 

T E C H ~ W ,  INC. ' 

Well Diametmr: 3 inchcg 
Length of Wall Screon: 70 feet 
Teal Depth of Wd1: 70 feet 

I itholuay 

Alluvium 

Regional Ovmight Conma 
No. d&ws.0063 



Generalized Well Construction and 
Litho logic Description 

Weil Designation: MTA 

Date Completed: Ncvember 7988 
Location: Momndad Ca nvan 

Well Construch 'on 

GmunC Sueace 
/- 

0 
Cencats a m n  

Wsll using (24ncn Clarnsfcr 
Pvc; 

i l  

Well Diameter: 2 inclcez 
Length of Welt Screen: ? 0 feet 
Total Deptb of Well: ;LA feel 

$ithalosv 

Alluvium (Caunc sana wittl :nin lenses of sil: anc 
w9 

JJ 

Woomond tuff In place (silt and clay with tnin lenses 
of Sam) 

85 

Mamered tuff In place (silt and day) 



Wd1 Designation: 

GeneraIued' Well Construction and 
Litha logic Description 

Dab Cornploteb: Qeember 196Q 
Locadon: Mcrtandad Carrvoq 

, .  
. .  

Well Cmstrucn 'a R 

Well Diameter: 8 incbes 

Length of Well Screen: Not Available 
Total Depth of Well: 7.065 feet 

titholow 
I 

r *  

r 

e 

e 



0 '  APPPEIWIX ID 

Comparative Standards Description 



Thc following is 3 description of the US. Environment31 Rotcction Agency (EPA). Sew Mexico 
Environmmr Depmmr ( N E D ) ,  and US, D q m t n r  of E n c r g  (DOE) water quality 
sr;ulb;lrds, pidelines, and limits used for comparison in Tables 5.6.7.8. md Appcndis E of this 
rcpon. These sranduds, guidelines, and limits do not ncccssuily apply to the analytical results 
for samples colicctcd during the sampling event bur have bccn included as ;I point of rcfercncc 
for rhe reader, 

EPA MCLs are defined as the maximum pmissiblc level of a contaminant in water which is 
dclivcrcd to any use: of D public w t c r  sysrem. A public wa~re: sytm m a n s  a system which has 
at least fiftccn service connccrions or regularly serves an m m s c  of at l es t  nvtnry-five 
individuals daily at l e s t  60 days out of the year. 

EPA IMCLs also include sccondq maximum c o n t m h m t  Iwels which apply to public water 
systems, These sccondvy MCLs YC defined as the maximum pamissiblc level of 3 contuninax 
in w w r  which is dclivcrcd to the k c  fl6wing outler of thc ultimate uscr of public water system. 
Contaminants added to the watcr under circumsmccs controilcd by the user. except those 
rcsultins from corrosion of piping and plumbins caused by water quality, YC excluded fTom this 
definition, The sccondvy MCLs arc not cnforccablc by the P A .  

Fin3Jly. thcre YE action lcvcls for l a d  and copper contained in thc EPA MCLs. The action 
levels are defined as the conccnmdon of lead or copper in water in a public ivatcr system which 
requires matment specified in Subpm I of 4) CFR 141 prior to distribution to uscrs. 

The USEPA Region 6 Human Health Medium-Specific Screening LCVC!~ address common 
human health exposurc pathways. They do not consider all potand  human hcdth exposure 
pathways nor address ccologicd conccms. 7'hc comp&m of prct i rninq investigation data 
against risk-baed media concentrations provides for an initid evaluation for thc relative 
environmcnrd c o n e m  for a sitc or ser of environmental data. EPA MSSL values arc c h c m i 4  
concentrations hat  comespond to fixcd fcvels of risk (ix.. cithcr a one-in-one million [lo'''] 
cmccr risk or 3 noncarcinogenic hazard quotient of one. whichever OCCLI at a lower 
conc,--,rmtkc), Re SA MSSL ;~ducs wed for cornparkion to the mdytical results arc based on 
use ofthc water as residential up water. 

,WDES pcLmits are ;I mcms to rcgulatc and limit clcmcnts and compounds regularly dischqcd 
&om outfdls associated with faciliry processes, These pernits arc issued by Sutc and/or F e d d  
rcplatory qcncjcs, ne XPDES permit csr3blishcs limits ;urd monitoring and reporting 
requiremenu for f3cilitics with regulated outfdls, 
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Except for .menic, fluoridc, gross alpha particle radioactivip, strontium-90, and tritium. the XM 
MCLs apply to commuxky water sptcms and non-tmsicnt, non-comuniy  water systems, 
Nivf MCLs only apply to community water systems for rrrscnic, fluoride, ,gross alpha pmiclc 
ndioocdviry, smndum-90, and mnum. A community water system is defined as my water 
system which scrvcs at l e s t  15 sclvict connections used by yemround rcsidcnu or ngululy 
suvcs  at lcast 25 ycYI=mund residents, A non-msicnt. non-community water system is defined 
as a public watcr supply system that is not a "comunip water systan" and that rtgululy sen*es 
at l e s t  25 of the s m c  persons for more than SLY months per ycu, including bur limited to 
schools and factories. 

The'?&€ WQCC standards referred to in this rcportappty to groundwater of 20,000 millibnuns 
pcr liter (rn_r/L) t o d  dissolvcd solids (TDS) concentration or less. The s t m d d  apply to the 
dissolved (filtered) s m p k  ofthc contvrrinvlrs except for mercury, o r p k  compounds,. and non- 
aqueous phase liquids. ' 

' Tildlifc habitat w3tct is defined u water of the State used by plvlts and animals. This water is 
not considertd pathogenic to humans or domesticated livestock u d  plults. The NM W H L s  
apply to all dischwgcs to the surfitcc watcrs of Xav McGco. 

DOE DCG values arc divided into wo ca~cgorics: 1) water ingestion in unconmlkd areas and 2) 
water ingcsdon from drinking water systems. The DCC values for water ingcsdon in 
uncontrolled areas YC bllsed on a committed cffcctivc dose cquivalcnt of 100 mrcm per year for 
each individual ndionuclide. The DOE DCG values do not' take into account the addidvc cffc~ts 
of radionuclides. Watcr ingestion in uncontrolled mas rcfcrs to drinking : v m r  sourccs other 
than public drhkhg water systems. 

The DOE DCG valucs for w t c r  ingestion h m  drinking water systms applies to public warter 
systems which have at lest fiftccn service connections or rcsululy s m c  an avmgc of ar least 

' nventv-five individuals daily at least 60 days out of the yea, The DOE DCC values for ~ 3 t m  
ingeskm h m  drinking water systems is calculated by taking 3 pcrccnt of the DCG vtrlucs for 
water ingestion in uncontrollcd mas, The DCG values for water ingestion h m  drinking water 
systems are baed on a committed cffcctive dose equivdcnt of 4 mrcm per y e s  for each 
individual rsdionuclidc. . .  
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Y c 
C 
Y 

2 
Y u I 

4 z - 
z z 

0, 
a 

h 

0 

I I t l I I I I  





5 c 

v: z 

1 
0 
-? 

2 
H 

H 
L 

N a 
I I 



_ -  

6-0.5 tm 

E FA 
I 

c: I'A 

t4S 

RS 

c r A  

ris 

h 3 I I. 1) 

HS I .01 HS ris 
US 

ris 

I4S 

tis 
ris 

N S  

ris tJS N s 2 39 

n 20 

ris 
ris NS N S  tIh 

PIA 

t4h 

N S  

t is ris 2 29 

I 0 1  

0 9  

rrs 
)is 

NS 

NS ris 57 

0 072 

7.1 

)is 
N S  

r i S  

tis 

trs 0.31 tis 

?is 

tis 

IJS 

t is 

cis 
HA 

Wh )is CJS 

13 n 0s tis 

tis 

t tS 

FJS 

t4s 

11.15 

I4h 

tis 

t1S 3 2  

t1S trs 145 

CIS 

tis 

II.% 

tih 

NS 

t4s ns tis 

14s 0 25 t4s rL4 

NA 
- 36 8 kJS 

tdS 

?i S 

ris IIh t4s 

ris 

I'agc 1(1 of I fi 



API?ENDIX IF 

Ansl’ytical Rata 

c -. 





SCUWWEST LABORATORY OF OKIAHOMA 
1700 West Albany, Sultr A I Broken Arrow, OK 74072 

s - u w i - z s a  

danuary :4,:1130 

S u m p m :  Samle SD-20 cznrainec surn~ates o u ~ i a c  QC rec:very ilnits, The cllutcc 
reanalysis snrainec sum5a:cs within I!mb 9cm sttS of cata are sucmitec, 

booratcry Ccnml Sakes: LCS:, LCSZ, LCS32 anc LCS3 e3c7 C;=nminM: cna cmocunc 
cutslce CC rscsvcri llmi8 ( h i p ) .  LCSCZ cnoinse :?rot csnccuncs eutsicc CC rccvcry llmits 
(two h@ I enc lw). 

Internal Stancares: 

Januav 24,2000 

I 

i 
c 
c 
i 
W 

I e 
5 

1 
2 
1 



, 

. .  

. I  . 

cxs 270. ccmom 

I 

Q 
I - 

VI 
c 
G 
U 
3 
G 
c 
P 
c 
7 

U 
c 
'J 
U 
G 
J 

U 

3 
U 
U 
I; 

U 
F 
U 
e 
U 
U 
U 
U 

c, 
Y 

r+ 
Y 

- 
Y 

- 

3cm z 'JDA 



Lab S a p l c  Tc: 41536.08 
Smgle. *crt/vaS: 5 ( s / m  !c Lab File Z3: K30659.D 

Level: (Law/zed) L O W  Data 2eceiveC: 12/28/99 

% MoisCaze: n o r  dec. 

e: 
a -  

5 
5 
S 
5 
5 
5 
5 

, 5  
5 
5 
5 
5 
5 
5 
5 
3 
S 
5 
5 

2 4  
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 



._ .  , ,. . .  . 
1. 

.' -a& Name: I. 1 . SO-30' 

. .  
, '  

. .  
. . . .  

I .  

cxs NO. c3mom Q 

ra a 
LO 0 
200 
l o o  
510 
10 0 
zoo 
10 0 
34'0 

LOO 
100 
200 
5 10 
t o o  
LOO 
100 
t o o  
10 0 
10 0 
100 

50 
100 
10 0 
LO 0 
10  0 
LO 0 io o 
100 
LO a 

FORY Z VOA 4 5  

t; 

3 

" 
U 
U 
c* 

ci 
G n 

u - 
Y 

E 
v 
U 

G 
tT 
U 

0 
tt 

U 
U 
c 
U 
R 
U 
U 

w 
U 

r 
Y 

c 
Y 



La3 Code: SWOK case No.: TE-W SAS No.: S3C NO.: 4 3 3 6  

Lab Sample ZD:. 4L536.063L . C  

cxs NO. Q 
I I 

le I 
! 

5 9 1-7 8 -6-t -Yexanone 

1 0 0 0  
:a00 
LOO0 
LOO0 
1 0 0 0  
1000 
LO00 
LOO0 
l o c o  
LOO0 
l o o 0  
io00 
7400 
LOO0 
loco  
1000  
LO00 
r o o 0  
roo0  
LOO0 
1000 
1000 
zoo0 
1000 
5000 
LOO0 
1000 
1000 
2900 
2000 
1000 
1000 
l o o 0  

U 
U 

Y 
1 

U 
U 
U 

3 
U 
G 
U 
U 
0 
!I 
U 

c 
Y 

U 
v 
U 
v 
U 
U 

FORM L '?OA 



, .  

. .  
. ., 

. I * .  . I .  .... . . '. 

1 SM-30 DISS IO 

Lab Tila 3:. KS0645..D 

Data iracetfvad: 32/13/99 

Date Lialyzed: :.Z/:2/99 

Dilczion Factor: 20.0 

Q 
I .  . 

, .  :: ..  . .  

U 
tJ 
'J u 
0 
U 
c 
t3 
c 

u 
t; 

u 
U 
c 
U 
G 
G 
BE 
B 
G 
U 
U 
U 
U 
U 

U 

I 
Y 

- 
Y 

5oc 
LOC 
TOC 
LOC 
LOC 
10 c 
LO c 
1oc 
LOC 
1 1 ; O  

I . A  . .  . .  . .  

. .  
, . .  , 

. .  
, , .. 
. . .  LQ C 

20 e 

10 0 

82 
t o o  

m a  
i o  a 
l o a  

LOO 

93'000 
10 0 
LO 0 
100 
10 0 
10 0 
zoo 
10 0 
20 a 
la 0 

m a  -1 

I - 

48 0 
10 0 G 

U 100 



Lab Code: SWOK Case No.: TSCGA;rW SAS No.: SDC No. : 41536 

mrrfx: (soil/warer) W A T S  .. - Lab Sample ID: 41536.09 
S q T e  .*‘=/va2: 5 ( g / W  3s ‘;ab Fila f3: N37820,D 

Level: (law/=led) LOW Dace Received: 12/18/99 

Xofstzxe: aoc Cec. 3azc Analyzed: 12/:5/99 

CC ‘Colw. :  38-624 :2: 0.5: (x) Diluzfon Factor: 1.0 

soii EXZ=~C+ *Jalmc: (a) soil Aliqcot: V a l a c :  (=I 
C = I S C 3 5 ! A X O N  CIV=TS: 

1 . cxs NO. c3x?cm [ug/3 cr ug/Xg) C C / 3  Q 

e m  

I 

I 
5 i  
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
S 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
E 
5 
5 
S 
5 

c 

C l  
Y I  

c 
G 

t; 
t: 
c 
P 
c 
c 
c 
t; 
C 
‘J 

c 
U 
t: 
C 
c 
U 
U 
0 
U 
P 
v 
U 
U u 
U 

c, I  

- 
U 

W 
c1 

Lz 
c, 

W 
Y 

- 



Inorganic Data 



.- 

.. 



. .  

2 

IDLs u d  tbc CRDL coluan on the Form 10s coatin our PQLS nthc b CRDLs. .WLs rn done on 
an mud basis (SWOK SOP StJtts btwm Novaberand FcbntJy) h u d  ofxOuirk5 h c  q m d y  
b g t  needed for DLs. 



.I 

.a . - a  
t-*-- SAi Nc,: 

?es/Nc 'r;s 
?es/Xc 5 s  
?as/Nc XC- 

2ake : 

3 

cf 
6 
7 

30 
Ij 
G 
9 
rl 
rl. s 



. I  . . . I , . 
.’ , 

. . .  
* .  

. .  
‘. 

. .  

I ;CsC-I=-I 

. .  

, ,  
’ .  

.... -. 
I 

Z iZac:s : 

a 

e 



I X C - 2 - 2  I 

-. " 

ZT a 

I 

I 

I 

-I- 

.. . 



, .- 

1 

I 

I . .- 

.. . 



.- 

C,lmnents : 

ci : , :d ! 
I ! 

1 

. 



. .  
. .  . 

. , .  

.I 

~ 

I 

I 

I 
-1- 

- 1  

w- =-  I -- 
-- -I 

- -. 



m 

.- 
c;s XC.  

J * Y  
7 . 5 3  

0 . 2  
c . 3 7  
6.0 

i 9 . 2  
L.0 

I- 
;- 

commP,=:zs : 



9 

I 

... 

I .  . .  , .  

Ne: 

I 

I I 



.1 

c;s Nc. 

I 



, .  ._. ... . '. 
a , '. .' 

, ,  
~ . . .  

'. . 

1 asc-3-4 

Co 

.I 

f I 

I I 



.I 

I B' 
-5 

c - -. 



' ' .  : , .. 

. , , .  
. ... 

' I  ' 

. . .  



c0;smcT: TECHLAW 

" 



I Y . S .  C Z  n n  4 

I- -- 
I- - 
I- -- 

CoZcr aeiorc: c3=rcRzzss 
,Cola2 Xtez :  csT;oR;zss 
Cemmcncs : 

-3 . R ! ! - - , u  



e.; - 

,: * 
' , '  

1 - 1  
3,;31ii 

L . 6  3 

2.0 u 

, " m -  -.= u 
r.- 

I I  

Cmner ts  : 



. .  
. . .  

I t' 

. .  _. 

.I 

e. 



I 

- --- &-ab 
4.6 c 3 

3 

z i .  I 

C a l c t  3eLcra: 
Cole= ==e=: 

.". 



Inirid and Conrinuing Cdibnrion Check: So ? r o b l a .  

Lab Control Spikes: So problem. 

. , . -e;, , . 



Sincere!!.. 

c I 

C 



2ak Czde: SWCZ- Case Nc. : 

. 



Coments : 

, 





I GS-I 

I .  

I . ,  

.I ' 

I 

e;s xc, 

I. I 

- 3 . 3  
_ I .  

.. - . . . . 
I . "  

U.AV 
34.0 

1.3 
2 . 5  
273 

er 
'd 

a 
W 
U 

U 
U 

n 

G 

3 

c1 

w 
Y 

0 



. *  

1 



5 

. , .  . 

- -i 
-I I -=/ - 

I 
I 
I I -  

i I 
I 
I 

I 
I I I I 

. I . .  

.. . 



. .  

I 

. I I, I 

m 
U 



. '  . .  ' 

. .  . I XCD-7 7a I 

1 .  

. .  

, .  

1 

. 

I . .  



* -  

W 
U 

. 

I 



I -- 
t 4  - 

. .  . -  

-- I I I I I ~  

1 1 1 1 1 1  -- 

.- 

I 

.. 

i 
1 



I i - l  

, . ,  . t .  

. I  . 

. .  , . . I  

' .  , 
. I .  . . .  ... . 



e 

rb li 
vi 

0 

.. 
- t a  
UI 

-.t 
V 
3 c' I I  

I 

.. 

- .  . 



COFTRACT: T E m w  DATE: JanuaTy 14.2000 

SDG: 41407 EPISODE 30.: 41407 
C,GE: 41407 sow YO.: sww 



. , .  
" '. . 

I. 

c;*s sc. 
?4;i3-Jo-3 
7440-38-2 
744 e - 2 9 - f  
7440 -4:-7 

I - 
I 1: 

iil 



c 
U 



7782 -.i? -1 
744 0 -22 -4 

Calcr Befcre: C3LORLESS 
calor After: CULORfzSS 
c&cnts :' 

I 

s Im I 

0 
5 



.. 

c;s Nc. 

U 



, '  . .  . I ,.IC-6 

. .  
I .  ' 

, I  

. I  . .  
, .  

. .  

Color B o ~ c ~  : COLOZZSS 
Cqior Z!ta=: CCLCRLZSS 

. .  , , '  

corrments : 



. 

I NC2-t I 

Cclcr 3eZer- : 

c;Ls !iC 

7440 - 22 -3. 
7440 -:s - 0 
r * * O " O L ' i  

7440-66-6 
7440-51-1 

a,, L I  I 

C3LCRLzSS 
C 3 L C U S S  

r I 



, .  

. .  
. I-  

c o L o ~ * s s  
c020RLzss 



m .  

Initial and Conciauing Cilibnrion Checks: So problez.s, 

Lab Controi Spikes: So - m b l ~ ~ ~ .  

Duplicarej (and MSD): SO p m b l c ~ .  

Sincmly, 



I 

c;s Nc. 

32cr Bcf c=e : 
3 l o r  X t a r :  





I . .  , 

U I  
Y .a. 1 

L. 

3 

I 
I 

. 



I 

I 
- 1  i -I 
- I  

2j 
- 1  
U I  



-I I 

--I *. 1 

. 



c 
C: 

*. 
EI 

C 
0 

I 



. .  
I I E - 4  3:ss I 

. .. 

. .  

, ,  

:el2or 
3 l c r  

9cf are : 
=tor: 

I 

I 



DATE: 1/19/00 
sow 30.: sww 
EPISODE YO.: 41535 

Inirial 2nd Coarinuing Caiibmnoa Checks: So p b i e z .  





. .  

@ ? 4  

CAS sc. 

. .  

. Cole= BePore: 
C i l c r  A f t e r :  

C3LuhRzzSS 
CCLGRLZSS 

::a " 



I .  , 

. .. . .  
, .  

. 

CSLCEZSL'SS 
CeLORLESS 

.. .. . . *' . , , *  I , , 



I .  . .  

comcT:  mxHLAw DATE: Y12/00 
CASE: 41451 
SDG: 41451 EPISODE YO.: 41.151 

sow YO.: SWM 

Initial and Coadnuinq C d i b d o n  Check: Yo p b i u s .  



, . .  
. ’ . ,  

- ’ ’ -. 
.. ’ , 

e 

e 
I* 



m 

. L 

I 



I .. 
. .  

Sate 

, .  . .  

..I 

... 

- 
C 
W 
3 

. I  

c J X  I 1 

I 

-I 
. .  1 



Z . S .  S A  - C? 



C O 3 r n C T :  nm-' DATE: 1/17/00 

sne: 41433 EPISODE YO.: 4 1 4 8  
CASE: 4148s sow YO.: sww 

Initial and Continuing Cdibndon Chcc.ks: So ?rooim, 

Sinc,--eiy, Sinc,--eiy, 



1 

I- 

i 3t-0 O: xss I 

,-- -I- 

- 

I- - 

I- I- j--- 
I:-- - 
,-- 

- -1 



I 

I 

I 

I 

I 

i -  



I .  

, .. . . .  .’ , 

I. L . S .  

I 

. .  
. ,  

. .  

. .  

.. I 

. .. 

. .  

. .  

. .  

. .  

. 

I 
I 

:s 1 

meats : 



' , . .  CcInxu3ts: 



Dupliutes (LCSD 2nd YLSD): YO ; robim.  

Serial Dilution (ICP): So problr=as, 



'.' 
Ty 

SWsj6 XLU: Tie IDL column on the Fom 10s contain our 'MILS rather *ha 
IDLs and the CRD~column on .bc F o n  LOs con& our PQLS nthcrrh3n Ci7DLs. MDLs ;vt docc on 
an mmd basis (SWOK SOP sotcs b e n v m  Yovanba and F c h z p )  i a s r d  oixquir;sg b e  qumrlp 
cbylgc needed for ID Ls, 





I 

I 

::r c /  
I -  - 

I- = I  - -I 



3 
L 

9 
Q 

I 
9 

C i Z c r  acfcre: 
CoLcr Z z a r :  

Ccments : 

.. . 

i 



I\ . . . I... 

I xc-.i 

I .  . .  

C 
W 
U 

C 

, .I, 



I AC-5 

' I  



,; .. ~ , 
. r  .: . . .  ,. 
' , i. 

1 

.. ' , . , '  _. . "  
I ,  . ; '! 

1 .  

. .  . .. ' :. , ,  I , .  

. '  ., ' 
' ,  , 

' , .  . 

. .  
Color aciore: 
EoLos =:e=: 

:&eats : . * .  

I- I t  

I 

I - - 
I 

I 

I I 
1 I ,  -1-1 





'3 3 

I .  

cmmenrt : 



;ab Xame 
;a5 tcde 

I ;c-4 ! 

Cormezcs : 

I 

I 

c 
Y 

e ?;- 

i 
I- - 
1- 
I- -- I- 

-1- 



, .  

'..I I 

. .. 



*.. I. 



, 3 . :  , 
I .  

I 
I I 

I I -. 



3 

F 
b 

- U . S .  

I I 
i 3c-: 

., 



. .  . 
8 .  

c:x SXMP-2 3 
I I 

I 9c-2 

I 

, .  , 



- -  

;ah cocc: rvcIc Case Nc. : XC-3 S3G Xc, : C l S C O  

a 3 c c  1 



, . ... ., .. 

L .  

' Lab Csdc: S I O K  

0 L5 

C 

. .  

' 4' 

. 



Zaly=cc  : 

txs NC 1 

22674 
I I. L ) "  



" , 

'!, . , 

. , .  

. 1, 

. .  . 

, . *  I 

I. , , 

3 8 0  
sa 
38 
38  
3 8  
38  

340 

7 ..63 

C 

0 

a 
. 



e 

. .  

cc-4xs3 

c - 

3 
k 

P 



us sc, C 

. 

7.561 1 0 

. .  
. .  

” .  ,. . 

. .  
. .  , : -,. . , ,: , , .  . . *  ” ,’ ,.%. . 



5& Cc&: S A C K  Case Nc. : XC-i S3G N%. : 41509 

c;rs NC. CSMlCGN 

I 

- L-cc 1 e = - : 2 s4 

I I 



cxs so.. C 3 M I C r n  C 

. 



, 
..,. . , 

. I  

i 
I 
1 

I i 

SCNC 



I I 

10000  (GI 

. ,  

I .  

. .  

c3s .NO. 

3a:t ,. 

c 

FORM I PEST 



a 



CXEST: 

PROJECT: 

SDG: 

WPHASEt 

31536 

FRACEON: Pas 
1 water synplcs wcrc c m c e d  by SAW6 nc9od 251 OB and ualyrcd for PC3s Y aroclon by SKU6 
me9od 9082. No major ; I r o b l a  o c z m d  d m g  the ;malysiS of thc s&?~plts. 

El&: No c o m n v e  acdon recuircd. 

GC Supmbor 
Ce 

Dccmk~O, 1999 

I O i  



S a t e  :f/:O/?9 

I *  . .  

. ., 

1.3 

1. J 
r . 3  
2.0 
:.a 
1. c 
2.0 
1.0 

. 



C3.s.e Nc. : ZC-i SSG Nc, : 41526 

I .  

!':'/XI N L-- +: 6 . 2  

CtrMsCnT 

?ac:=r : 

a:?, 'X S 



GC Supmsor 
Dc 

December", 1999 



1 xc-:s-o 

. '  .. 
. .. 

1 .  . . .  

*. 
I .  
*I 

.I- ., . 
*I 

4: 

8.23 

u 

U - c1 
U 

Y 

c 



* 

'0. 
, .  .. 

. .  



, .  I 
n 
.L 

I 



? E :  5 . 3  



, cxs sc. e 
I 



NC. C 3 4 P C r n  

SCNC 

',OOCO !Cl 3a: t 

2 
4 
cj 
r. 
15 

6 

i 

6 
6 

' 4  

7 
e 



3a:t A=aly=cc : 

I 

. L  

CAS xc. 
I 

,4 t 



As:-iE -0  I 

1.0 

; E  
3 8  
10 7 

3 0  

.;,:e CJ 



, .  
.. . 

. .  . 

C 
I I 

2 5  2s - -  :,=I 



CAS NC. 

If 
1 5  

7.09 



2 

n * -  
C .  

. .  



i I 



1 I 

. .  . .  

c;s xc. e 

I I 
*. 



. . .  



. , .  

. .  

. ,  . . 
, ' ,  

. . .  . , ,  . .. , 

. . .  

., '\ 

a- 

m 



Explosives Data 



TECHWW 

PROJECT: L4 PHASE 2 

1 water smpla were molyzzd for c.uploiiva by SW-8J6. method S S O ,  

Yo mjor  Troblm occurred during he ~ a l y s i s  ot 'd~e  samples. 

Blunks: Yo commvc m o o  rcquirec. 

Swogota :  So c o m v c  m i o n  xquircc. 

Labommy Conrol Spkcs: our 01'3 rccovencs were sljgtly outside conaol :inin no comcmc 
=con % v u  &en. 

.LIPriX Spikes: 

Emple Cdcularion: 

2 our 01'25 rtfovcncs md I out of I4 RPbi wcrc sliJlrl;v outside 
conwl :imiu. 30 comcnvc m o n  wns taken. 

I 

m 

Deccmbcr2l. 1999 



3 - 4 0  
L4.0 
:.30 
1.00 
L0.0 
:,oo 
;..do 
7.00 
L2-0 

a.40 
i .70 
:: ..O 
'm 9 0  
1.00 

Suzzogate amount spiked 4 0 0  00 

FORM r 

ul 

U 
W 
c 

e 



C L m :  E C i W  

PROJEC: U ? U S E  2 
, ,- - 

..', 4STrC N O  41525 

FiUCIONI: EQLO S N E S  

' 1 water sample was m d p d  for explosives by SW-846. nchod 3;ZO. 

No major :mb lm o c r u x d  during thc ~ a l y s i r  o f h c  sunole. 
I '  

SO comcwt amon required Blanks: 

, Sutro~ms:  So comstdvc amon xauircd. 

1 out of29 :tcavenes was slightly outside conwl limits, no corec:ivc 
d o n  was *&en, 

Labontop Cunaol Spikes: 

.. ' 

. .  . .  
.. , 

conc(ug11) A9 0 
CF 
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Pltotorrapli No.: 
Dum 
Photo By: 
Description: 

1.1 Fn cll l y: Los Alnmos Notional Laborntory 
December 6, 1999 Time: I049 
13, Kcndrick Dircctlon: Downword 
Vicw of  snrnplc mnicrid from ACS-35-0 bcing tlicved for collcction from Acid Cnnyon, 

. 

Phoroprnph No.: 1-2 Faclllty: Los Alnmos Nutlonnl Luborntory 
Dntc: December 6, I993 Tlma: 121 I 
Photo By: B, Kcndrick Dlrcctlon: East 
D c w l p t l o n :  View of romptc locution ACS-I8 in Acid Cnnyon, 

B '  



Phofograph No,: 1-3 Faclllty: Los Alomos National Lobomlory 
Dits: Dcccmbcr 6, 1999 Tim: 12s: 
Photo By: B, Kendrick D l r w l o n :  Em1 
Dcscripflan: View ofsnmplc lacoflon ACS-I2 in Acid Cnnyon, 



Phorogrnph No.: 1-4 Facility: Los Alnmos Nntlonal Lnbommy 
Pate: December 6 ,  I999 Tlmc: I2S4 
Photo By: a. Kcndrick D I rcct lo n : Ens! 
Dcscrlptlon: Vlcw ofsample localion ACS-I2 in Acid Cunyon with snmplc locarion ACS.48 In the buckgraund. 



Pliotogrnph No.: 1.5 Fnelltty: L a  hlnmos Nationnl tnborntoiy 
Dnte: Deecmbcr 6, I999 Tlmr: I307 
Pboto By: 0, Kendrick Direction: Downward 
Dcscrlptlon: View orsample location ACS-48 In Acid Cnnyon, 

.-. + .  ..- r 
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Photoprnph No.: 1.6 Fwclllty: Lo3 Atumos Nalionol Laborntory 

Photo By: B, Kcndrick Direction: Sourhcnsi 
Descrlptlon: V l w  ofsnmplc locntlon ACS.3 in Acid Cnnyon. 

T h e :  1425 . Dntc: Dcccmbcr 6, 1999 

B 
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Phologmph No,: 1.1 1 Fo el I I y : Los Alamos Notional Lnbonilory 
Dnte: Dcccmbcr 8,1999 Tlrnt: 1 I46 
Photo By: B. Kcndrlck Dlrrcrion: Sonhwcst 
Dswiptlon: View of  GPS datn collcctlon bt monitor well MCO-6 in Mortnndnd Cnnyon, 
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Pbofoprnph No,: 1.14 Fa el I I y : Las AlPmos Natlonnl Lobornlory 
Date: December 8,  I999 Time: I530 
Photo lly: B. Kcndrlck Direction: Southenst 
Dcrcrlprlon: View of \voter well TW.8 wldi \voter flowing from wellhead. 

Photopruph No,: 1-15 Fncility: Los Alnmos Notlonnl Labornlory 
Dnte: December 8, I999 Time: I028 

, .  Photo By: B. Kcndrick Dlrcctlan: Soulhcusr 
, ' Descrlptlon: Ovcrnll vicw of well TW-8, locuicd in lowcr Monundnd Cimyon. 

. "  : , . .  , 

,' , . ' 



Pbotoprrpli No.: 1-16 Facility: Los Alnmos Nntlonnl Labamtory 
Dnte: Dccem ber 9, I999 Time: 1517 
Photo By: B. Kcndrlck Dlrrctlon: West 
Dcscrlptlon: Vlcw of wclr nl Gnuginp Stntian I (GS-I) where snmple O f  CfnIICnL from TA40 wns callcclcd, 

.. , .  





' Photoprnph No,: I #  

B 

.. . Fucillly: Los Alnmos Nallonnl Lnboniory 
Dntc: Decernbcr IO, 1999 Tlmc: 0915 
Photo By: 8. Kendrick Direcflon: South 
Dacrlptlon: View ofsoil ample !ocalion SC-l in Snndlu Cnnyon, 



Ptiotogriiph So,: 1-19 h c I 11 1 y : Lo$ Alatnos Niilional Labornlory 
Dii t c: Deccmbcr 13, 1999 Time: 0916 
Photo uy: Q. Kendrick Dlractlon: South 
Dascriptlon: Closc*up vletv ofsornplc SC-I. Somplc wns collected from 0 to I7 ccnllmclcn in depth. 
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Photograph NO.: 1-21 Fael I I ty: Los A m o s  Narlonul Laboraioy 
Z)DtQ: Dcccmbcr 13, 1999 The:  0946 
Photo By: B, Kendrick Dlrectlon: South 
Dcrcriptlon: Close-up vlcw of soil snmplc location SC? locotcd In Sandla Canyon. Samplc was collectcd from the lop 

thrcc centimckn, 

Photogrrph No.: 1.22 Fnclllry: Los Almos Netlond Lnborntoy 
Data: Deccmber 13,1999 Time: 1010 
Photo By: B, Kcndrlck Dlrectlon: South 
Ducrlptlon: View of soil m p l c  locntlon SC.3 lacated in Sundln Qmyon, 
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PhofoRrnph No,: 1-25 Faclllty: Las Alnmoe Nntiond Ltlbomtory 
Paca: December 13, 1999 TI m e: 1038 

Pncrlptlon: 
' Photo By: 13. Kcndrick PI r actio n : Soulheat 

Closc=~p vicw of  soil snrnptc locntion SC-2 locnlcd in Sandia Caoyon, Samplc WIU collcctcd from 2 to I ?  
ccntimttcn, 
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P h ~ t o ~ r ~ ~ p h  NO.: 2.1 Fa cil Ity : Los N m o ~  Natlond Laborutoy 
Date: Dcccmbcr 13,1999 Tlmc: 1117 
Photo Dy: B, Kcndrick Dlrcctloti: Southwcst 
Dcarrlption: Vlcw of soil samplc locntlon SC=6 in Sandla Cunyon, 
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Photograph No.: 2.2 FneUlty: Eos Alarnos Nationnl hboraiory 
Date: December 13,1999 Tlme: 1118 
FbotoEy: B. Kendridc Direction : Southwest 
Dascrlpdun: C1osc-upvInu of sample tocntion SC-6 in Sandln Cwyon. Sample was collcctcd from 0 io I?  ccntlmcicn In 

depth. I 
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Photoyrrph No,: 2.3 Fnclllty: Los Afamos Nntlond Lnborntoy 
Dnte: December 13,1999 The:  1140 
Photo By: B, Kcndrfck Dlrcctlon: Southerut 
Dcscrlptlon: View of sol1 snmplc location S G S  In S M d h  Cnnyon. 
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I’hotoyraph Yo.: 2.5 F M C i I l t y  Los Aliunos Sutioniil Lnbortitop 
Date: Dcccmbcr 13, :999 TI m o: I3:O 

Descriptiuti: 
Photo l3y: U. Kcndrick Direc:lon: South 

View ofsoil .mmpIc stiiiion RC-l in h y o u  C;lnyon. 



Photograph No.: 2-6 Faclllry: Los Almos Notional Lnbomory 
Date: Deccmbcr 13,1999 Time: 1321 
Photo By: R. Kcndrlck Direction : south 
Dcacrlptlnn: Closc-up vlcw of smplc stotion BC-1 In Bnydu Canyon, 



Photograph No.: 2.7 Fncllity: LQS Almor National Lobomlory 
Duta: Deccmbcr 13, 1999 Time: 1355 

Descrlptlon: 
Photo By: B. Kendrlck Dlrcctlon: Ens 

Vicw 08 soil sample locntlon BC-2 in Bayo Conyon, 

' :,m 
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Photogrnph No.: 2.9 F~clllty: Lou Nnmos Xntionol Lnborntory 
Dab:  Dccember 13, 1999 Time: 1422 

Dcactlptlon: 
Photo By: B. Kendrick Dlrrctlon: E u t  

Vim ofsoll jnmplc suition BC.3 In Briyo Qinyoa, 
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Photog ph NO,: 2-10 Fnctlly: 
Date: Dcccmbcr 13. 1999 Time: 
P l l O t O  By: l3. Kendrick Dlrcctlon: 
Dmcrlptlon: Close-up view of tnmplc locotlon O G 3  In Bnyo CMyOn. 

Los hlamos Nntionnl LAbornloy 
1424 
h t  



Photograph No,: 2-1 1 Puellity: Los N m o ~  Niitlontil Laborntory 
Duts: Dcccmbcr 13, 1999 Tlmc: 14so 
Photo By: B, Kcndrick Dlrcctlon: Soulhciwrl 
Dcscrlption: View of soil sumplc m l o n  BC-4 locntcd In %yo Cunyon, 
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Photograph No.: 2-12 Fuclliiy: Lou Almos Nutionnl Laborntory 
Dutc: December 13, 1999 Tlme: 1452 

Descripdon: 
Photo By: 13. Kcndrick Dlrectlon: Southcnsr 

i Closc-up view of sample locution BC4 In Riiyo Cnnyon. Tlic ztunple WM collected from a depth o r 4  to I I 
. *  centimctcn. 
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Fncltlty: Los Alnmov Notlonal Lnbontory 
Tlmc: 1813 
Dlrcmlon: Unknown 

well, PM-5, wellhcnd nnd sample p o i n ~  



PhotugrHph No.: 2-14 Facllity: Los Almoa Nationnl tnbornrory 
Dnto: Dcccmbcr 13, 1999 Tlmc: 1848 
Photo By: B, Kendrlck Dlrcctlan: Unknown 
Ducrlptlon: View of Pujwito Mew production well, PM-2, pump rmd .sampling point 
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Photograph No.: 2-15 Piiclllty: Los Alnmos Nntlonal Lnboratoty 
Dice: December 13, 1999 Time: 19S2 
Photo By: B. Kcndrick Dlrectlon: Unknown 
Dsacrlptlon: View of pump und smplc paint of Pajnrlto Mcsu production wcll, PM-I, 



Photograph No.: 2-16 hCillv: Lo$ AInmosNntlonnl Labarntory 
Date: Dcccmbcr 13, 1999 Tlmc: 2030 
Photo By: 13, Kcodrick Dlrcctlon: Unknown 
Dcncrlptlon: View of produdon well 04 pump imd sampling painf, 



Pbotoprnph No,: 2.19 Fuelllty: Lou A l r ~ o s  Nutiond Lnbomtoy 
Dnto: December 14, 1499 Tlnic: 1055 
Photo By: B. Kcndrlck Dlrectlon: South 
Dncrlptlon: Vicw of'lroil !~nmplc locutions MC.3 und MC-4 located In Monmdud Canyon, 
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Photograph No.: 2-18 Fnclllty: Lo3 Alwnaa Nationnl Laborntoy 
Date: December 14, I999 TI m e: 1005 
Photo By: J. Mousley Dlrectlo n : North 
Descrlptlon: Vicw ofsoll ~nmule stnilon MC-1 in Mortnndad Cnnyon, A smolc WBJ callcckd from 0 to 5 ceatlmcteru, 



Photograph No,: 2-20 Fwility: -0s Almos , .-..mol Luborutory 
Date: Deccmber 14, I999 Titnc: 1 OS7 
Photo By: B. Kendrick Dlrcctlon: South 
Dcscrlption: Clowup view of sol1 snmplc slution MC-3. A smpk wim collcctcd between IS nnd 24 ccalimetcn In depth. 
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PhotoErHph Po,: 2-21 Fuclllty: 1.0s Alamos Nntionnl Lnbomtoy 
Dute: Deccmbcr 14, 1999 Tlmr: 1058 
Photo Uy: 13, Kcndrlck Dlrcctlon: Nonh 
Dncrlptlon: Close-up vlcw of soil ample suition M C 4  In M o m d a d  Canyon. A smplc wnq collectcd from 0 to 5 

centimeters In dcnth. 

Phutoprvph Xu,: 2 4 2  Fuclllty: Lo3 Niunoa Xotionril Lnborntory 
Dntc: Deccmbcr 14, 1999 Ttmt: 1 14: 
Photo By: 13. Kcndrick Ditrctlon: South 
Dcncrlptlon: View of soil wnplc locntiotr hlC.2 In M o m d i i d  Canyon. 



Photoernph No,: 2-23 Pucl Illy: Lo$, lmo~ Nnrlonnl Lnborntory 
Dntc: Dcccmbcr 14, 1999 Time: I149 
Photo By: B, Kcndtick D I rsctlo n: South 
Description: Close=up vicw of soil ~lunplc stntlon MG? in M o m d a d  Canyon, A sumplc WIU collected from 0 to 8 

cenrlmctem in dcpth, 



Photogrrph No,: 2-24 h C l l h y :  Los AInmos Nndonnl Lnborukry 
Dnte: Dcccmbcr 14, 1999 Tlms: I226 
Photo By: a, Kcndrick Dlrcctlon: South 
Descrlptlon: View of soil swnplc d o n  M C S  In Morlrmdkid Cunyon, 



B 
Photograph No,: 2-25 Fuclllty: Los Alumos Yritiona/ Loborntory 

Photo By: B, Kendrlck Diraction: South 
Drscrlptlon: 

I Dare: Dcccrnber 14, 1999 Tlme: 1228 

Close-up vicw of soil sumplc stotlon MG5 h Mortnndnd Cunyon. Two srunplcs were cotlcctcd h m  the 
locntlon, The first w a j  from 0 to 13 ccntimclen In depth, nnd the second samplc wos from 22 to 30 
centimeten. 
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Photoprbph No,: 3.3 Pucillty: Lo9 Amos Nntlond Labomlory 
Date: December IS, 1999 Tlme: 0933 
Photo By: E!, Kcndrick Dlrcctlun: North 
Dcscrlptlon: View ofsoil snmplc locnliou CC.7 locnrcd In CModn dcl Uucy. 



Photograph No.: 3 4  Fwclllty: Los Almos National Labornlory 
Dm: Dccembcr 15, 1999 Time: 0934 
Photo By: 13, Kcndrlck Dlrelon: Nonh 
Dcscrlptlon: Qosc=up vlcw of CC.7 in Canada del Duey. A m p l c  WDS collected from 0 to 7 ccntimetcn in depth, 
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, Photograph No,: 3.5 Fncllity; Lo3 NJUIIO~ Nntlonnl Lnbomtoy 
Date: December IS, 1993 T h :  1019 
Photo By: B, Kendrick Dlrcctlon: North 
Deicription: View of sail snmple locutlon CC-6 in Cnnada del Bucy, The wen is located bcbind nn f lpmicnt  complex. 



Photograph No.: 3 4  Pucllity: 
Dnfe: Dcccmbcr 15, 1999 Time: 
Photo By: B. Kcndrick Direction: 
Ducriptlsn: A dose-up vicw of soil sm$c locotlon C C d  in Cmndtl 

to 7,5 ccntitncten, 

Los hlnrnos Nntlonnl Lnborotory 
1020 
h’onh 

dcl Buey, A sumple wus collcaed .from n dcprh of 0 



PhotoyrHph No,: 3.7 Pneillty: Los Amos Na:lonbl Lnbornloy 
Doto: Decembcr IS, 1999 Tliiie: 131 I 
Rhoto By: B. Kcndrick Direction: EaSl 
Dcacriptlon: Vicw ofsoil snmplc locution CC4 In CDnnda del Ducy 



Photograph Yo,: 3-8 Facllity: Los Alumos Nutlonnl Lnborntory 
Dnte: Dcccmbcr IS, 1999 Tlrnc: 1313 
Photo By: E, Kcndrick Dlrcctlon: Ewt 
Dcscrlptlon: Closc-up view of soil smplc  locntion CC-5 in Canndn del Buey. Two nunplej wcrc token from the locntion. 

Thc fits4 CC4A wns collcclcd from 13 to 26 ccntimctcn in depth, nnd the second, CC-SB, WI collcctcd 
ftorn 30 IO 33 ccnthctcn, 

C 







Photograph No,: 3-1 I Fsclllly: Los Almos Notlonul Laborntory 
: Date: Dcccmbcr 15, 1999 Time: 1432 

Photo By: 13. Kcndrlck Dlrcctlon: NOrtll 
Dcscrlptlon: Close=up view of soil m p l e  CC-3 in Canada del Uucy, A snmplc WIU colfccted from 0 10 13 centlmeterJ in 

depth, 



Photoeruph No,: 3. 2 Fael I I ty: Lot Almos Nntionnl Laboratory 
Dnte: December 15, 1999 The:  1505 
Photo By: 13, Kendrlck Dlrcctlon: North 
Descrlptlon: Vicw of simple locatlon CC-2 In Cnnudn del Buey. The ~pmplc WN callccred nt u depth ofS ID 20 

ccntlmeten and WILY locatcd in D culvcri undcr Lnjuno Rond, 
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Photogrnph No.: 3-13 Fwcllity: Loa A!nmos Nntlond Luborntory 
Dnte: Deccm ber I 5 ,  1999 T h e :  1530 
Photo By: n, Kcndrick Dircctlon: YOnh 
Dcscriptlon: Vlov of soil sample station CC-I locntcd in Cnnadn dcl Bucy. 



. .  
Photogrnph So.: 3.14 Prclllry: Los N~mos Notional Labontory 
h t U :  Dcccrnbcr IS, 1399 Time: 1532 
Photo By: D, Kendritk Direction: North 
Deacriptlon: 

.:D " 

. .  . .  , Close-up view ofthc srtmplc locatlon CC4. T h e  snmplc ww cotlccled born 10 lo 17 centimeters in depth. 
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Photograph No.: 3-15 Fwclllty: Lor hlnmos Nntionul Lnbarntory 
Date: Dcccrr.-:r 16, 1999 Time: I003 
Photo By: B, Kcndrick Dlractlon: En3t 
Descrlption: View of sol1 snmplc locatlon PC=l in I’njnrito Cnnyon, 
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Photograph Nu,: 3-18 Facility: Los Alnmoa Notlonnl Labontory 
Datc: Dcccmbcr 16, 1993 TltlW: 104s 
Photo By: 8. Kcndrick Dlrcctlon: soulh 
Dcwiptlon: Close=up view of sol1 rumple location PC-2 in Pnjnrito Canyon. A somplc WLLJ collcctcd from 0 to 24 

ccntlmctcn in depth. 



Photogruph No.: 3-19 FBCllip: LOS A]UmOs ~ t r t l O n d  LDbOratOty 
Date: December 16,1999 Tlrnr: 1117 
Photo By: B, Kendrick Dlrcdlon: South 
Dcscrlptlon: View of soil smple locntion PC-3 In Pajruiro Canyon. 



I 

Photograph Nu,: 3920 Fwclllty: Los Amos Nntionnl Laboratory 
DP~c: Dcccmber 16,1999 The: 1114 
Photo By: B, Kendrlck Direction: south 
Dacrlptton: Ctox-up vlcw of soil snmple lomtlon 1’C-3. A sample WM collcclcd lkam 0 IO 21 ccntimetcn in depth, 



Photoyrnph No.: 3 4 1  Facility: Los Alnmos Nutjootd Labomlory 
Dice: December 16, 1999 Tlnic: I152 
Photo By: i3, Kendrlck Dlrectlan: North 
Descrlptlon: Vlew of sol1 w p l c  loclrtion PC-4 in Pujurito Cnnyon. 
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Photogrnph No.: 3.22 Facility: 
Date: December 16, 1999 Tlmc: 
Photo By: B. Kendrick Dlrectlon: 
Dowrlptlon: Close-up vicw of soil simple loartion P C 4  

Los Alnmos NntIonnl Laboratory 
1154 
Nonh 



I+ 



Photogrnph So.: 
Dutc: 
Photo Dy: 
Descrlptlon: 

4-2 
December 16, 1999 
B, Xcndrick 
Clogc*up view ofsoll snmple location 
24 centlrnclcrs. 

Fucillty: 
Tlmc: 
Dlrcctlun: 

AC-5 in Ancho 

Los AImos Nntloonl Laboratory 
1749 
SOUlll 

Cnnyon. A sumple wus collcctcd Ron1 n depth o f  10 to 



Photograph No.: 4-4 Facility: Los h l n m o ~  Nntlonnl Laborntoy 
3ntc: Scptembcr 9, 199H Time: 1412 

Dcscrlption: 
Fhoto By: B. licndrick Diroctlon: south 

Closc-up vlcw of soil sumplc locution AC-4 io h c h o  Canyon. A sample wn9 callcctcd at n depth of 0 IO 7 
centimrtcn, 
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Photoprnph KO.: 4 4  Fnci lity : Los Alamor Nationid Labontory 

Photo By: 13, Kcndrick Dirrctiun: North 
Dorcrlptlon: 

Date: Dcccmbcr 16, 1999 Tlma: 1442 

Closc=up view ofsoil sumplc locution AC-3 In h c h o  Cnnyon, 



Photograph No.: 4-7 hclllty: Los hlumos National hborntory 
Date: Dcccmbcr 16, 1999 Tima: 1454 
Photo By: 8, Kcndrick Dirtctlon: Nonb 
Dcirrlptlon: Vlnv of sol1 sumple location AC.2 in Ancho Cnnyon. Thc location is npproxlmalcly 30 fcct south ofAC-3, 



Photognph No,: 4 4  Facility: Los hlamos Xotlonnt Luboratory 

Dascrlptlon: 

Dm: Dccernbcr 16, 1999 Tlnic: I300 
Photo By: E, Kcndrick Dlrtctlun: NOnh 

Clouc-up vicw of soil somplc location AC.2 in Ancho Cnnyon, A sample WDI collected from n depth of 0 IO 
17 ccnflmeten, 



P'hotogrnph So,: 4-9 Fncillp: Los Alomos Niitionnl Laboniiory 
Datc: Dccernber 16, 1399 Tlmu: 152: 
Photo By: E!. Kendrick D i r cc t lo rt : Nonh 
Drscrlptlon: Vicw of soil sumplc lociltion AC-I in  h c h o  Ciinyon, AC-I i s  locnicd npproximsicly 300 feci west of':hc 

h c h o  Cnnyon Guging Stntion. 
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Photojiruph NO.: 4-JO Fmcll Ity : Los Namov Nutionnl Lebornloty 
f 529 Date: December 16, 1999 A Imc: 

Photo Sy: 13, Kcndrlck Dlrrctlon: F h h  
Dcacrlptfun: 

111 

Close-up view of soil sumple location AC-Iin Ancho Cnnyon, A snmplc wils collected from n depth of 0 IO 5 
ccntimctcn, 

D 



Ptiotoyrsph No.: 4-1 1 Facl t l~:  L o ~ l u m o s  National Lnborutoy 

Dessrlptlon: 

Date: Dccernbcr 17, 1999 The:  IO21 
rhoto BY: B, Kcndrick Dlrcctlo n : Wnt 

Vlcw of groundwaicr monltotlng welt SM-30 bclng scrccncd with IUI OVA, Vapors wcrc dctcctcd lnaide the 
well, but nothlnR WBS locuicd 111 the brcatblnp zone, 

Photograph No,: 4-12 Paclllty: Los Amas National Labomtory 
Date: Dccembcr I f ,  1999 TI a u: 1112 
Photo By: B, Kcndrick Dlrectlon: West 
Dcrcrlptlon: View of groundwaicr monitoring well SM-30 k i n g  purged with n perlamltlc pump, 
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Los ,4l;rmos Xational Labontoy. Environmental Su?vcillancc and Compliance at Los 
.Uynos d u i q  199a 

- Los ;Uamos Yariocd Labonrory. E=lviconmcn*~I S w d l a n c e  md Cornplivlc: at Los 
A l m o s  d h g  1995 

- New Mexico Environmczlt Dtpmcat .  July 1996. Hydrageologic Evdunon of Los 
Amos N;ldond Labontov 

h addition 10 the documcncs listed above, malydcd d m  born the samples collected by 3.4 
during &e Deccmbcr 1999 smplhg cvmt w:c used whcre appropriate. 

j hcludcd in the rrmd mdysis ;vc appropriate EA md DOE warn qualip smCkLcds. A 
description of thcsc w a r  quality stmduds is provided below. 

* Fp.4 1 bfaximvm ro nmmirruvr L t  we/$ fEP.4 : M W  EPA AMCLS YC dcfined ;LS the 
maimurn permissible l ~ e l  ofa  coacuninrult In w a t c  which is delivered to my usc  of3 
public wart: system. h public water sysrcm mcms a system which has ;It les t  fifteen 
scrvict comcetions or reguldy S E N ~ S  m 3vcxge of at l es t  wenty-five hdividds daily 
at l cm 60 days our of the ye=. 

.. ' . .  . .  

. .  . .  
8 

I . .  .. ' .  ' , 

EPA MCLs also include secondary m&um c o n d a n t  lcvcls which apply to public 
wa:c jys;cm. ZICSC S C C O T , & ~  XCLs JTC defined u ihr m;Luimm peA~ss ibir  :CVC~ d f  
a contaminant in water which is delivered to the free flowing outlet of the ultimate user of 
public water system. Contaminants added to the wxcr under circunsmcts controlled by 
thc user, cxccpt those resulting from corrosion of piping and plumbing caused by water 
quality, YC cxcludcd from this dckition. Thc secondary MCLs x e  not caforccable by 
thc EPA 

I 



Derived C'o rtcenrm 'on Grddtr tD0F DCG I, DOE DCGvalucs arc divided into 
IWO c3xegorics: 1) water hgcsdon from drinking watesyssrems md 2) water ingestion in 
uncut,aollcd my. The DOE DCG vduts for WXC ingestion horn drinking wxcr 
systuns applies to public wmr systems which have at last fifteen sUVict c o ~ c c n o a s  or 
~ g d d y  suvc m avmgc of ar les t  twtatylfivc hdividds &ly at least 60 days out of 
the vex. The DOE DCG values for water ingestion h m  drink@ w m r  sysrcns is 
cdckated by taking 4 perecnr ofthe DCG values for wxcr ingcsdon in unconwllcd 
ms. l'ht DCG vducs for water ingcsdon liwm driakins water symr~~ arc based on 3 
cammirrcd cffccuve dose cquivdar of3 nrcm per year for ex!! individual radionuclide. 

The DCG vducs for watcr h~csdon in uconwlled x u s  ;UT based on a c o ~ t e c d  
cEectivc dose equivalent of100 mtem per year for each hdividual ndionuclidt. The 
DOE DCG values do not t;Lkc into account the additive cEcces ofndionuciides. Water 
ingestion in uncontrolled arcs refers to drinking water sourees othcr than public drhkhg 

!. . 
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