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Los Alamos National Laboratery 
UNIVERSITY OF CALIFORNIA 

Environmental Restoration Project 
MSM992 
Los Alamos, New Mexico 87545 
50!K!67...0808/F'AX 505-665-4747 

Mr. Benito Garda 
NMEIJ..HRMB 
P.O. Box 26110 
Santa Fe, NM 87502 

UBRARV COPY 

Date: April 22, ·1997 
Referto: EM/ER:97-129 

SUBJECT: FIELD UNIT 4 SAMPLING ACTIVITIES 

Dear Mr. Garcia: 

Field Unit 4 is planning to perfonn sampling activities for the pilot study in los Alamos and 

Pueblo Canyons on or about May 1, 1997 through approximately May 12, 1997. Field activities 

will indude collecting 88 sediment samples. 

Samples will be collected as shown in the table below. 

Location Number of Sample Type Analyses 
Samples 

Reach LA-5 25 sediment Jsotop1cPU 

Los Alamos Canyon 

Reach P-4 63 sediment 1sotop1c PU ano an aaan.1ona1 

Lower Pueblo Canyon 
Am241, Gamma Scan, 
Particle size, and TAL Metals 
on one samPle 

If you have any questions or concerns, please feel free to give me a call at 

(505) 667-0819. 

DM/ss 

111111111111 
6884 



SENT BY:FASTER-BETTER-CHEAPEJY 4-22-97 ; 3:31PM ; 

Mr. Benito Garcia 
EM/ER:97-129 

Cy: M. Alexander, ESH-18, MS K497 
R Bohn, EM/ER, MS M992 
S. Bolivar, EES-13, MS H665 
D. Bradbury, EMlER, MS M992 
G. Coffin, EM/ER, MS M992 
J. Harris, ERM, MS M327 
J. Jansen, EMlER, MS M992 
D. Nelelgh, EPA, R.6 
A. Pratt, EES-13, MS J521 
B. Simeone, l.AAO, MS A316 
T. Taylor, LAAO, MS A316 
M. Leavitt, NMED-GWQB 
G. Saums, NMED-SVVQB 
S. Yanicak, AlP, NMED, MS J993 
EMlER File MS M992 
RPF, MSM707 
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FX'Oll\: 

Subject: 
X·Attacbtnant:;: 

John: 

UNClf.SSIHED 

.., ............ _ ... _ ......... :::;:J ...... - ............ 4 .toJ .......... "" ........ - ... ·--

sr~eau@lanl.gov (Steven Renea1> 
LA-5 reach full suite data etc~ 
:Macintosh HD:46412:~5IN.XLS: \:Macintosh H0:46412:LA50~.XLS: 
H0:46412:LA5RAD.XLS: : 

:Macintosh 

Note: Attempts to e-mail you yesterday bornbe1- one more try today then I'll FAX stuff. 

1. Sheets sent only included tho::;e::; analytes j above background (the 
interesting data from my perspective)_ ~-5 ~heet so short because we 
couldn't find much there at all (probably heafy dilution with clean 
sediment from Bayo and GUaje Canyons). Attac~ed a::-e excel files with all 
of the (boring) LA-S data (1 eaeh for rad, or~anics, and inorg-3ni.csl. Big. 
Let me know if you can't read them. Similar ~il~s available for LA-2, 
P-1, and P-4. ' 

2. Units are ppm (= mg/kgl for organics and tnorganics, and pCi/g for rad. 

3. "PU 26" (I assume you mean s~le 04PU-96t00261 is an anomalous sand 
layer with abundant black magnetite-rich eal\d$ 1 so, yes 1 high metals there 
are most likely due to mineralogy of sample. i We sanpled it because it gave 
us a relatively high field alpha r~ading, andJwe were checking to see if 
some of the rad may have been concentrated thfre as in a placer deposit (it 
apparently wasn't) . Th~ g~omo.rphic unit is • t3 • , channe 1 MndR deposited 
probably mostly from mid-1960s to mid-19BOs, ~ampled close to the highway 
maintanence station (P-4 east). 

4. "PU 30" (sample 04J?U-96-0030), field site: P-4W-49, :i.s from a relatively 
fine-grained overbank-type deposit at the surface of the c5 geomorphic unit 
in P-4 west. •cs• is a distinctive sand lobe/deposited prior to 1960, 
probably in mid-to-late 1950s, so overlying o~erbank sample this age or 
younger. It was sampled because it had relat~vely high field alpha and 
because the setting (age and particle size) whs thought to be excellent 
candidate for high rad contamination (I was sbrprised that it wasn't). 
Recent field checking in prep for next samt>ti~g rnunci haR revealed that 
some (most?) of the fine sediment at that sit~ actually derived from 
drainage to south fed by gullies below main hli.n road, which was diverted 
under dirt road to Bayo sewage treat.ment plan~ and directed east parallel 
to main Pueblo drainag~. Hence, sample could! have contribution from 
erosion of old soils relatively high in Fe an~ associated metals (Ba, 
etc.), plus some (mino~?) contribution of roa~ runott, and. also an 
undofincd o()fll)onent from Pueblo dhannel. (Ft~, in next sanpling round, we 
are planning 2 samples from this side drainag~ 1 unit •fla", to evaluate Pu 
concentration and hence source area) . · 

5. •pu 32• (sanple 04PtJ-%-0032) is a fairly\ clean (well sorted) ·cs• 
coarse sand deposit (mid-to-late 1950s), fai~y close to sample 
04PU-96-0030 in P-4 west. It had the highest! Pu in such clean channel 
sands in the 1st sampling rowm (4. 74 pci/g) ,l an<l a 2nd nearby sanple f:t·om 
this unit. in t.h@ next SalllJling round gave a !f-gher value (16). (This unit 
will be sampled more in neJ<:t round, including! depth profil.e to see if 
higher PU buried and to d<!termine thickness Jr contaminated layt=L.) 

Please feel free to contact me if you need m~e info. Any input prior to 
sanpling event next week (starting Tuesday, ~y 13) welcome. lind the offer 
of a quick field tou~ is still open. 

Steve 

=4 • -
"'·-~-"--_. 6'-___ _____ ___._ ...... -.. ... _,;;.....,.....,._, - ..... -. /C" ........ _.J __ n ..... _..,_ .... \ .. 



SENT BY : LANL 5- 6-97 2:24PM 5058271544;# 2/ 4 

jlewis@ tis.eb.doe. ov, 
To: jlewis@tis.eh.doe.gov, randyrG enesis.lanl.gov, emcdonald@lanl.gov, 

katzroan@fimad.lanl.gov, broxtod@lanl.gov, plongmireQlanl.gov, debaiali~e.lanl.gov, 
harris@fimad.lanl.gov, linnea@fimad.lanl.gov, chris_hanlonmeyer@nmenv.state.nm.us, 
etherio@trail.com 

P'rorn: s:r-enea.u@laul.yuv (Sleven ReneatiJ 
Subject: Reach P-4 Sediment Sampling 

Cc: hill.ld.m@epan1ai.l.epa.gov, sren$u@lanl.gov 
X-Attachments: :P-4:18:P-4 Sampling Worksheet !5/6/97: :P-4:49:P-4 Pu data binned: 

Sediment s~ling in reach P-4 is scheduled for Tuesday, May B. likely extending into Wednesday, May 9. 
Collection of a minilllUlll of 39 sBII'ples is plaruled, based on the n\.Uilber felt necessary to meet 
investigation objectives. Objectives f.n(::lude freducins uncertainty in total contam.irumt inventory and 
in horizontal and vertical variations in contamination. The planned distribution of !llanples between 
geomorphic ~ta, stratigraphic layers or facies within a geomorphic unit, and between sub-reaches (P-4 
West and East) is swrrnarized on an attached sdreadsheet, alons with a p;t"eli.minacy breakdown of the 
total Pu inventory arJd lllt! .ralionale for collEk:t.ion of specific Sall'plea. A 2nd spreadsheet sumnarizes 
available Pu data, subdividing these analyses iinto "bins• of similar aqe and sedimentary facies: this 
subdivision is key in the inventory ealculat!qn and in planning for the upcoming sampling event. 
ACtual soMq:~le sites and depth intervals will 'Qe decided dudng the next week and du.J:'ing SaJttlling, to 
obtain adequate sp<~.ti<~.l coverage and to GanplEi appropriat-e str-atigraphic levele:. 

Accompanying aampling, and possibly preceedin~ sampling, some additional field alpba measurements ~ll 
be made in areas that may contain PU high enough to recognize with field instruments (>25-50 pCi/g: 
overbank sediments in P-4 west). If high alplla readings are obtained, one or more sanples will be 
collected at such sites. Some replicate eamp,es will ~lso be collected to evaluat~ if more precise 
estimates of PU concentration can be made witll the field instruments by making measurements in a more 
cont:rolled laborato.r:y ~-.vi..tOJlllk::llt. 

The actual number of salli)les to be collected "fithin specific geomorphic units and stratigraphic layers 
is still flexible. It is expected that some <ldditicmal aaf11Ples will be collected based on the judgment 
of the field team, in order to adequately cba~acterize d~th variations etc. Input is welcome prior to 
that time on other factors that should be consid~red. 

If you cannot read the attachments but would ~ike copies, please let me know and I will FAX you copies. 

Reneau) 1 
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RAcltP-4h~~ Wltlth__.,.eiPvllchSI•IMf• 

s;,;.,ks binQcd lnll:ae_and l':!'!.!lck•lzo ~-- -- ----+----4-l----'--1'---+--+---4---f--+-f---t---f---t---t 

.R"'f'CCIl OaamoqJhic ~· Lab (:.....,. ~ 1'11-238 1'11-239 Semplo "-';:0" Slandard % or 
PleldSitef SlmptsD>No No Unlr Dopdl!Jn) Tcxt~~te Urn~ :~ Sllld Silt Ooy (p(:i/s) (pCl/s) Bin 

239
•240 Domtltln .._, 

~----~------4---~----~----~--~--H=~~~~~--~----r---+--r---r-
' -··-··· .. -· . ----'--2.:1. ' 

041'\1·96-0.221 .... ~..:- -,.b-- ~ --o:::-1-:s·- • IJ.S 12.2 1.7 2.8 DOL 2.1 1--·---
~~l-!16--M%7 151:18 ell! 0-2.5 • 4 i 92.<12 6.(1 0,78 0.2 __ !!;~ ... ..1~-~--n ... ····'·--NR-lR 
04PU~ :m9 el 0-2 & Il-l ! 81., I:Z.S ~-~ 2A BDL -# --- .... J. --
04PU~ ltll c) 10-14 • 3-S I 81.81 11.12 0.'* 0 0.005 1.06 ' 1>411--17 
CMPU-96-0021 19ll c) 0-2 • I.A 114.96 12.7 1.94 O.A 0.002 0.7$11 ' PW4-Sl 04PU~ 2&29 .,.. 0-4 • j.C. I 11.1 14,:Z 4.) 2.j IIDL 2.A 

P4W-S8 04PU~7 2U9 .... 0-3 1.1' 7U 13 H 2..5 0.027 u 1.5 o.• 50~ 

WorNW--42 04PU -f6..0232 2829 d) 10--18 • J.Ci 84.8 9.6 2.4 3.2 BDL 2.S 
1'4W~7o 04PU~ .3!~. ........ !!~~ ______ --~ 

_____ !_ __ 
--~ j_91.1 4.8 u 2A BDL 0.23 1.~ 1.8 111% 

~,- .• -te,~: 1'41'-10 041'U~ I'll el 28-, .. 6..S , 38.1S c-~16 3.2 O.Q9_3 1A, 
1>41l-J2 041'V-96-CD2!' 193' n 0--Z ol 3-l i IU:i aM' 451.114 ~-I 0.008 ______ 6~J 

...• .!!.-£: :~.52 -!?;:;.~ 40.84 7 0.038 -4.23 
5.8 "'419 29.1 --m- s.s 0.13 38 5 
3.$ '20.88 27.71 -44.# __ p - Q.ozs. ... .!P :; ___ . 
3.1 !-47& r-}_:pl _J],~; 2:2 .. Y·9•. ... J-'.1. 

' ··- ----~--. 14.2 16.2 11~ 

NB.-21 IWPU~ ~ n 0--l,j 

"' 14.1 31.3 33.7 30.1 4.9 BDL ····- o.i5 6 

i-45:21 04PIJ-96-022A 2129 fl 11-17 I& 9.2 I $9.9 Z2 14.$ l.6 O.ot~ 0.038 s 
NB.-23 04PU~ 2.a29 tl 0-3 d 3.4 I 40.7 29.1 25.8 4.] 0.022 II. IS ~ ... 6 .. 
NB-13 041'(J.96.0226 2.a29 tl 11-16 
~IJ-.24 04PU~ 2U9_ -··-fl~-· 0--) II 

u ' .,,4 9.2 2.9 l.S DDL 0.0'14 ---- - .. e ... 
3.3 ]j :H.9 2.S-3 4.1 BDl. 0.16 !I 

~~- .04~ 2129 a 0--2 Ia H 62.7 lU l5J l.4 O.Q3$ 0-069 s -~J- .. 0,1 ____ !~ 
---~-· --··-·-· 

Page1 
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~h P-4 Pu nac., Wkb SuDmW"J or PutkLI sw Data ...... ,. . -· ... ~ ! 
I Sample. S"')ftlM!<.! )Jy Sample Site .md GCOIII.olphl.e._~ nil ; I •... .. ··-· .. . .. . .. 

•.. '" 

"c±~-
........ - ·-p;-

'Picl<ISltel S.U.,.lc lD No llequen Ocomoopblc Sa11.,le lab 
Gravel Pine Sill Clay Pu-238 Pu-239 239/238 

N~> Unit Dcpch(in) Te~lllre 
Mold SMCI (pCI/g) (pCi/g) sfmd <alio ··- ·- .•. 

·--P4B-I 04Pil-96-02l7 2829 Clb -~-t..S • Z.2 !83 . .5 12.2 1.7 2.8 BDL 2.1 ··-·r 
·:::- ..... 

P4B-18 04~,k~l7 1931 C1b _.!!:-:2 . .5 • 4 J2A2 6.6 0.78 -~-2 0.~~ 0.539 180 

-· .. .. 
P4E-4 04PU·96-0228 ~~:w C3 11-2 • 12.1 181.~ IH 3.6 2.4 )ipr. 2.3 ... 

I .. ······ -· ...... ., . 
,fff~JO 04PU-96-00ll 1938 9 2ll-3.5 Is .. ~.s ~7.5 39.46 18.~~ ··- 3.2 0.003 1.4_2 497 .. 
i4B-17 

. .... ·- . .. 
o.PU-96-0026 1938 q 10-14 ' ..... ~J 8.81 11.12 0.01 0 0.00.5 1.06 212 

~----- ,,. ... 
I .... ····- ...... 

t4A.I9 04PU-96-0028 19'38 C3 0-2 I -· 8.4 $4.96 12.7 1.94 0.4 0.002 0.7S9 ~ .. ~!L ... 
! 

PW4-.53 04'i>u-~ 2829 
.... , ···r. 14.2 2:-,·· 

....... _ 
C-t.! 0··• ... I 5.6 78.8 . 4 . .S BDL 2.4 

-···- i7 -·· ~~'- -· ·----P4W-S8 04PU-96-0l37 2829. c ... --· 0--3 ' :71>.8 1J 7.8 0.027 1.6 •. s.~ .... -.-:-
PW4-.52 04PU-96-023-4 C4b 0-..... , 

... 
4.9 30.2 ''4'0 23.7 6.1 0.048 --.!¥-2829 sl ........ S.9 _ ... , .. 

r'W4-.52 04PU-96-0235 2829 C4b 5-14 • 3.4 91).8 5.1 (~' 2.4 0.083 8.~ .. JCB_ 

!PW.C::.S9'" +49.1 
.. 

04PU-96-023S 2829 C4b 0-7 b 8.8 26.2 20.2 ... , 0.04~ ..... t4 164 
04PU-96-0l39 

... 
8:2 -PW4-.59 .l!!}! C4b 1··13 • ·-- 11.6 I &8.4 I-~ .. 2.S 0.079 5.5 -- .... 1!L. ·-· 

... . ... 
~~W-49 04PU-96-0030 1938 cs 

·-··•"" 
0--I.S al 0.2 ~~~- 17.64 40.8-J 7 ji~~ 4.23 111 

:P4w:42 ~.WU-96-0032 
_,.-

$7:17 1938 C5 o-~ .. ... I 4.5 10~.! .. 2.01 0.4 0.021 •:1.~ 126 
. ,••.• " " - --·-

PW4-44 04PU-96-0233 2~ C5 0-3 ' S.2 i '19.8 12.2 4.9 3.2 ·-- 0.064 16 2SO 
I 

WofP4W:4i 04PU'*-02ll 2829 C6 0-8 
" .. -·· 

.5.8 '41.9 
. s.s 

..... ·--m-at 29.1 23.4 o.u 38 ... .. 
~'!!,_~W-42 04PU-96-m32 2.829 Q) .. !~J.8 I 3.6 ]84.8 ~,§ 2.4 3.2 BDL 2.5 

1938'' 
.. ·to.a~. J>•W-70 04PU-96-0033 C4 ........ 0-l I is 27.37 44.44 7.3 . .. oms 11.3 151 . ... _ 

~- 04PU-96-02AO 2829 C6 16-~9 I 12.6 !91.1 4.8 1.6 J.:~ BDL 0.23 . 
"' ...... . •• p-• 

P4B-3l 04PU·96·0C>:l9 1938 PI 0-2 ~I 3.2 .. ~!-62 33.4-4 49.84 5.1 ow.l! 6.21 163 

P4W·SO oip(f-96-0031 1931 P1 ()..2.5 •• .. H !f7A1 Jl.n 17.62 2.2 ..... !1.01 3.42 342 ..... .. 
-· ~~"'"'" .. 

1>48-21 04PU-96-0223 2.829 Fl ~:+~- •• 14-:-7 I JJ,J 33.7 30.1 4.9 BDl.. · ·o:2s ... ·-y··· PoW-21 04Pl1-96-0224 2.829 Fl 13:::_1,?. •• 9.1 '59.9 22 ... .1~:1 3.6 0.014 0.038 . 

~4&23-· 
I 

04P0-96-0l2S 2829 F1 0-3 ... ;r ]40.7 29.1 ·-·.;j .. --··--
ft 

:u 25.8 0.022 • 9:!.5 7 
P4E-2J a~· ""1'·'"'-04PU-96-0226 28:W f'l !!=~-~.- ' I 85.4 9.2 .. !? 2.5 BDL 0.024 ·--

..... 
·o.wu~%-0229, 

. ····· ..... .,. ··--P4E-24 21129 Pl _____ 0-3 sl 3.3 : ujs 34.9 .... JJ...3 4.8 BDL 0.16 .. 
.. 

P4&2S 04P0-96-0l3.J 2829 F2 0-2 - .. is .. ~ 4.6 62.7 18.5 1.5.5 "i-i 0.03.5 0.~~ _ _L_ - -~. ... . ----- ... +~·· ... ·· ... . "' ... ~-
- 175 -

Note on Plll1idc Si:tc Data: pctllCIIIII&e$ ot aand~ii'["ln<t clay fractions hued ' 
i .--· av 

B<2nur Criw:lioo 
~~ . '. --- .. mec.l 163 

Notc& Qfll.ab TCllturC: I = 1o1m; II • Jolmy sand· 1 • 11111d; sl"' s$1dY Joiili~- I 
-·+ .. •· . ... .. .. 

BDL • Below DelectiOI\ Limi& I I I I I 
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Appendix l - Full suite laboratory analysis results - all detected chemicals 

p PU29 
Geomorphic J-c-3 depth 

Unit Historic I Historic 
Floodplai Floodplai 

n n 

Fl 

B9-1C r 25:16 1 - 0-6 0-5 0- 0-4 8 U-7 

REach P4 Report 1 Seplember 19!16 



CheJriicii 

_Qr~ss Alpha 
Gross Beta 

Actinium-228 
~cium-241 
Bismuth-214 
Cesium-137 

Lead-212 
Lead-214 

?lutonium-238 
']UIOnlJ.lm-239/240 
Potassium-40 
Strontium-90 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 

Tritium 
Uranium-234 
Uraniwn-235 
Urani.um-238 
Yttrium-88 
--

eMh P4 Repcrr 

NovembeT 22, 19% 
DRAFI' 

Appendix 1 - Full suite laboratory analysis results - all detected chemicals (continued) 

PU25 PU26 PU27 PU28 PU29 PU30 POJI PU32 PU33 

44.8~ 33.55 26-1{> 20.21 72.71 51.99 42.44 38.58 81~3~-
40.23 32.06 32.33 35.55 35.84 42.64 42.42 35.47 41.47 
1.89 2 1.23 1 2.04 1.92 2.1 1.46 2.19 

0.086 <0.055 0.047 0.064 0.418 0.376 0.11 0.094 0.714 
1.06 0.83 0.34 <0.23 1.02 1.05 0.82 <0.25 0.93 

<0.08 <0.08 <0.08 <0.07 0.79 0.57 <0.08 0.34 0.89 
1.81 1.8 0.71 0.72 1.65 1.95 1.42 1.19 1.79 
1.56 1.29 0.68 0.7 1.64 1.61 1.37 0.87 1.54 

0.003 0.005 0.003 0.002 0.038 0.038 0.01 0.021 0.075 
1.494_ 1 n"" n ""~Q .CL159. .. li 214 4 '2~1 _til~ L1 r.11n · 1 7nliii. 

30.23 20.98 27.52 26.45 28.88 27.04 31.35 30.51 30.7 
0.3 0 0.4 -0.2 -0.2 0.1 0.5 -0.1 0.4 
0.82 0.59 0.48 0.27 0.68 0.7 0.45 0.42 0.7 
1.93 1.97 0.84 0.79 1.79 2.04 1.61 1.24 1.9 
1.98 1.35 0.8 0.84 1.97 2.03 1.56 t.oa 1.86 
1.88 1.79 0.92 0.78 1.85 2.01 1.43 1.25 1.83 

0.039 0.006 0.003 0.003 0.016 0.032 0.006 0.011 0.117 
1.7 1.8 <0.83 <0.95 1.9 1.6 1.4 <0.94 1.8 

<0.(}6 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 
1.6 1.3 <0.72 <0.72 1.8 1.7 1.4 l 2 

<0.05 0.08 <0.03 <0.02 <0.08 <0.03 <0.02 <0.06 <0.02 

2 September 1996 

BACKGROUND 
UTLFOR 
SED~"TS 

58.8 
46.1 
3.3 

0.139 
1.61 
1.28 
2.36 
1.97 

0.006 
- . - n "1 -· 

36.8 . 
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0.906 
2.28 
2~29 

2.33 
0.068 
2.39 
0.16 
2.29 
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November 22, 1996 -l 

Chenucal 

Alununum 
Antimony 
Arsenic 
Barium 

Bery]liwn 
Otdmiwn 
Calcium 

Chromium 
Cobalt 

. r.onner .. 
Iron 
Lead 

Magnesimn 
Manganese 
Mercurv 
Nickel 

Potassium 
Silver 

Sodium 
Thallium 
Titanium 
Uranium 
Vanadium 

Zinc 
Cyanide 

Reach P4 Report 

DRAFT Cl:l 
-< 

Appendix 1- Full suite laboratory analysis results - all detected chemicals (continued) ~ 
PU25 PU26 PU27 PU28 PU29 

11300 1330 1740 2260 6790 
4.9 4.9 4.9 4.9 4.9 

<2.7 <2.4 <1.2 <1.4 <2.5 
79.8 14.9 16 21.4 65.1 
0.94 0.16 0.19 0.22 0.68 
<0.2 <0.2 <0.2 <0.2 0.41 
2030 659 412 488 1430 
8.4 8.8 3.2 3.4 6.7 
2.5 2.8 0.85 0.92 2.6 

. -A..S .. ~ ·- 1.1-. . -+4- . . ~5--

9660 36600 7960 4440 8020 
11.2 9.9 5.6 5.9 19.4 
1540 390 318 379 1060 
309 1030 242 157 304 

<().02 <tl.02 . <0.02 <0.02 _0_&5 
6 5.2 2.3 2.3 4.7 

2680 462 661 875 1630 
0.22 <0.1 <0.1 0.14 0.42 
1440 423 605 682 549 
<1.9 6.7 <1.1 <0.89 <.0.72 
303 1840 349 173 173 
4.8 4 2.2 2.2 5.5 
14.6 23.8 6.3 5.1 1(},6 
46.3 222 46 26 48.7 
0.52 <0.15 <0.15 <0.15 0.38 

3 

PU30 PU31 PU32 

18400 4380 1870 
4.9 4.9 4.9 
5.1 <1.9 <1.5 
163 45 21.2 
1.7 0.46 0.24 

0.26 <0.2 <0.2 
4610 1030 526 
14.5 4.2 3.6 
5.6 2 1.7 

. J.~.o s-· ··t-;j -

15400 7960 10100 
30.5 8.5 7.1 
3050 693 360 
484 301 301 
0.05 <0.02 <0.02 

11 3.5 2.7 
3740 1400 662 
0.38 0.13 <:0.1 
532 772 462 

<0.87 <l <2.2 
194 2.59 454 
5.1 4.2 3 
20.3 8.6 7.7 
66.9 41.4 60.7 
0.23 1 0.49 
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PU33 

6Y60 
4.9 

<2.6 
89.4 
0.85 
0.52 
1950 

8 
3.5 
-~. 

8770 
23.5 
1250 
410 - . 

O.ll 
5.5 

1980 
l 

450 
<0.6 
135 
5.9 
11.4 
54.9 

~~£. 

BACKGROUND 
U1LFOR 

SEDIMENTS 
13260 
5._QQ_ 
3.98 
127 
1.31 
0.18 
3850 
10.5 
4.73 --vYT -· 

1]800 
19.7 
2130 
S43 
0.03 
9.38 
2690 
0.28 
1470 
_3.20 
439 
6.99 
19.7 
60.2 
0.72 
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Appendix 1- Full suite laboratory analysis results- all detected chemicals (continued) 
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Appendix 1 - Full suite laboratory analysis results - all detected chemicals (continued) r' 

pg~7~-~j PU29 r-p 
Fl C5 
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Lot Alamos Can you, LA iS 

Sample Sample C&-137 Pu-23B Po-Zl9 FieldSilc 
SampleiDNo 

Reqocat Geomorphic 

~ Depth 
Am-241 Sr-90 

' No Unil 
(em) 

(pCi/g) (pCi/g) (pCllg) (pOl g) (pCilg) 

I..AS-7 j 04LA-96-0176! 2252 i cl \ G-4 i ()..10 0.023 0.08 -0.001 0.124! O.S9 

i 
I...AS-22 ! 04LA-96-0180! 2.252 i cJ l 0-3 ~ 0-8 0.032 0.12 0.004 0.161; 0.24f 

r I 
l..M-16 ! 04LA-96-0179l 2252 \ c2 ; 0--3 j 0-8 0.052 0.11 o.oos 1.379 0.431 

LA5-1 ! 04l.A-9(H)17.5j 2252 l c3 : 0-3 j 0-8 0.0'25 0.43 0.002 0.101 0.42 

' ~ ! 0.02 0.003 0.098 0.88 ' i l ~ ! 
I..AS-13 1 04l..A-96-0l77[ 22!52 ; f } G-4 ! G-10 0.026 0.39 0 0.18 o.ss 

~ ' ; ~ ~ 
ILA.~14 i 04LA-96-()178i 2252 ! r ; G-4 ! 0-10 0.1J65 • 0.63 o.oos 0.189 0.72 

i \ i 0.79 
-

: ' 
! 

i ' ; ; ., 

US-30 i 04LA-96-0181 i 2252 ' fl 1 0--2 l (}..5 0.023 0.45 -0.002 0.436! 0.56 
' 

1 
IN GUs I 
Pmle~J~a£ea of sand, silt, &: cl.w d.r.e fDctiollll calcu!Med from < 2mn !fract po. 
Lab rexmre: l$=loemv sand; $}=sandY loam~ 11.5= ~~nvellv sand ~20· >l!:I'M icl) i 

' Median Particle Sille: rcfm to <2mm fraclioo (fraction submilted for ~bemical analysis) c~ 5311d; fs=fine sand; vf .. 

Am-241 analnes bv alllha soec: 2l!llllllA 5'lleC also nm b.- not !'l'C3CII!cd here as close to ~on limit. j 
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I 

Pu 
239!238 

ratio 

40 

276 

Sl 
33 

I . , . 
38 ! 

... r 

:sane 

Median ; ! Coa.rx-
Particle' Lab l0rave1 !Mt:d Fine Sill Oay 

Size l Ttxturel i Smd Sand 

! 

C$ Rl a 20.4i 92.49 .5.68[ 1.64 0.18 

! 
c:s llS 23.2i 92.14 5.071 2.59 0.2 

: 

fs !& 7.5! 3!.6 47.08 l!M2' l.g; 
! ' ' ' 

vf~ Is 5.3! 26.37 51.)_77 20.35: 2.5 
~ ; 

! : l ' 
fs Is i 2.81 22.26l 57.44 17.8 2.5 

! 

!s ti 9.9i 35.78 32.04 30.08 2.1 
.. 

T -~- -- .. 

i 

fs Is ' 2.7! 27.86 .57.16 13..59 1.4 ' 
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Sheet1 ~ 

LA·5 full suite analyses j 

Analytes with values above background (rad + metalsl or detected (oroanlcs 
I 

SAMPLE_LOC LOCATION_IO SAMPLE 10 DEPTH B CA 

LA5·1 l.M)()32 O..LA-96-0175 0.31N 3.3 3440 

L.AS-13 LA-0034 O..LA-96-0177 0-41N 2.5 3830 

LAS-1-4 LA..0035 04LA-98-0178 0-41N 2.4 3320 

LA5·16 LA-Q036 04LA·96-0179 0.31N 2.2 3220 
lAS-.22 l.A-()()37 04LA-96-0180 0.31N 1.2 1380 

LA5·30 LA-()038 04LA·96-0181 0..21N 6.8 4910 

t.AS-7 LA-0033 04lA-96-0176 0-41N 1.2 1320 

!BACKGROUND 
IFOR ss 4.1 3850 

SAMPLE_LOC LOCATION 10 SAMPLE_IO DEPTH PU-239/240 

LAS-1 LA-0032 04 LA-96-0175 0.3 IN 0.09 

LAS-13 LA-0034 04tA-96-0177 0-41N 0.18 
l.AS-14 LA.0035 04LA-96-0178 0-41N 0.18 

LA5-f6 LA.:003e 04lA-~179 ~ 0.:~ IN - - 1-.37" 
- -- -·-~ 

l.A5-22 LA-0037 04LA-96-0180 0.31N 0.16 

l.AS-30 LA-0038 04lA-96-0181 0-21N 0.43 

L.A5-7 LA.0033 04LA-96-017EI 0-4. IN 0.12 

BACKGROUND 
FQR __ SS 0.197 

Page 1 

K NA 

2120 1430 

22EO 1530 

2020 1360 
1840 1180 
1020 966 

28!0 875 

556 497 

2690 1470 

Aldrin 

0.00117 ~ 
0.000671 I 
0.000671 

0~00067 

0.00067 

0.000673 

0.00067 
! 
l 
! 
< --------

PB v 
26.2 13.9 

8.8 18.8 

9.8 18.4 
9 18.8 
4 8.7 

9.5 20.6 

5.1 6.5 

19.7 19.7 

~ ~-
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SAG 
Los Alamos C.ym, LA :S 

F'ddSite Rcqu.eat Geoolorphic Sample Sample 
A!ll-241 Cs-137 Pu-238 Pu.-239 Sr-90 

SamplciDNo Depth Dq:tb 
II No Unit (in) (c:m) 

(pCi/g) (pC!Jg) (pCjlg) (pCiJg) (pCilg) 

LA.S...7 : 041.A-96{)l76l 2252 ! cl ; 0--4 1 0-lO 0.023 o.os -0.001 0.124 0..591 

i 
L\5·22 !04LA-91Hl180i 22S2 l cl l 0--3 l 0-8 0.032 I 0.12 0.004 0.161 0.24 

1 I . . 
US-16 !04LA-91Hl179j 22S2 ! c2 ! 0--3 i 0-8 0.052 0.1 I 0.005 1.3791 0.43 

I 
LU-1 l 04LA-96{)17Si 22S2 i c3 ; 0--3 l 0-8 0.02S 0.43 0.002 0.10* ____ 0.42 ··--I ! ! ' ! 0.02 0.003 0.098 0.88 

l : ~ 

LAS· J 3 I 04LA--96-<l177 j 2252 ! f l 0--4 ~ 0-lO 0.026 0.39 0 0.18 0..55 
I l } ; j 

I..A5·14 iO<tLA-96-&l78i 22S2 i f ~ 0--4 i ()..10 0.065 I 0~8 0.005 0.1~ ~.72 

i 1 0.79 
.. - ... 

; 
I ! ~ i I ' L\5-.30 i 04LA-96{)181 j 2252 i n ] 1)...2 j 0-S 0.023 I 0.45 ..{).002 0.436 0.56 

I 
I l 

~- ! 
of sand, sill, & day size fraetioas c.alculatcd from < 2DIII I fJadj 00. I 

Lab Tcxturc: ls=lcamy aand: sl=saDcly loom~ gp gravelly sand~~ ~gm d) I 

' 
Medb.nPWcle Size: n:feo to <2mm fnld.i.on (f:ndion submi1ted for chemical analysis) cs=ooame sand; fr.=finc sand; vfs= vecy 

Am-241 aaalyses b,. .. w... -. gamma BJIC'C also~ bm not hen: u close to drm:a!on limit. 

Flag• 1 

: 
; 

Pu Median ; 'Coone-
239/238 Particle Lab lGnvel : Med 

.ratio Size Texturej !sand 
l ! 

I a [ ~~ 20.4! 92.49 
I 
I 

40 a jl;! 28.2! 92.14 

276 fs h ! 7.5! 31.6 : 

.51 f-.-. .!!!.. .. Is ! 5 . .3! 26.37 
i 33 ! : 

l 
: 

h: b 2.sl 22.26 
~ 

38 I {s ~ 9.9! ~5.18 
-

t i 
i 

I {$ 1s 2.1: 27.86 

i 
I 

ltiocWK 

Rnc 
Sand 

; 

.5.68; 
I 

.S.o-7 

47.08 

50.77 

57.44 

32.04 

57.16 

, 

Silt Oay 

1.64\ 0.18 
; 

2..591 0.2 

19.42 1.9 

20.35 25 

17.8 25 

30.08 21 

13.59 ].4 
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DETECTS 
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l'fl.JP'foot:ll:.~ f;:) 

SAMPLE LOC LOCATION lD SM!PLE 10 DEPTH MEOlA AollniiDhthan& QUAL Aoenaptlttwlene QUAL 
LA5-! LA-0032 04LA-96-0f6(} 1)..31N ss 0.33 u 0.33 u 
W-13 LA-0034 04LA-96-0162 G-41N ss 0.33 u 0.33 tJ 
lJ\5-1-4 t.A-0035 O.LA-96-0163 G-41N ss 0.33 u C.33 u 
I.As-1!1 L..A-0036 04LA-96-0164 1)..31N ss 0.33 u 0.33 u 
I.J\5-22 l..A-0037 04LA-96-0t65 G-liH ss 0.33 u 0.33 u 
I.M-30 L..A-0038 04lA_-96-Gt68 1)..21N ss 0.67 u 0.87 u 

----- l.M,7 LA-OOS3 041,..A.-~t61 G-41N ss 0.33 - u 0.33 u 

Page1 

Aniline QUAL An1hraoene QUAl Aroclor-1 01 e 
0.33 u 0.33 u 0.01 
0.33 u 0.33 u 0.01 
0.33 u 0.~3 u 0.01 
0.33 u G.33 u 0.01 
0.33 u 0.33 u 0.01 
0.67 u 0.67 u 0,01 
0.33 u 0.33 u 0.01 -

QUAL Arodor-122 t QUAL 
u 0.1)1 LJ 
u 0.01 u 
u O.G1 u 
u 0.01 u 
u O.G1 u 
l1 M1 u 
u 0.01 u 
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~ 
----------------------------------------------~~~~--------------------------------------------~ 

Aloclor-1232 QUAl Arodof., 242 QUAl Arodor·124a QUAL Aroclot-1 254 Ql/Al Arodor-12 8(1 QUAL 
0.0? u O.o1 u 0.01 u 0.01 u 0.01 u 
O.Ot u 0.01 u 0.01 u 001 u 0.01 u 
0.01 u 0.01 u 0.01 ll O.Ot u 0.01 u 
0.()1 u 0.01 u 0.01 u 0.01 u 0.01 u 
0.{)1 u 0.01 u 0.01 u O.Ot u 0.01 u 
0.01 u 0.01 u 0.01 u O.Of u 0.01 u 
0.01 u 0.01 u O.Ol u 0.01 u 0.01 u 

- - ~L . --· ---·- - --------~ --

Pag&2 

Azot>enzene QUAl BHC1alilha-l QUAL Bi'iCibela·l 
G.33 u 0.000871 u 0000671 
0.33 u 0.000671 u 0.000fl71 
0.33 u 0.000671 u (}.000871 
0.33 u 0.00067 u 0.00067 
U3 u 0.00067 u 0.00067 
0.67 u 0.000673 u 0.000673 
0.33 u 0.00067 Jl 0.00067 

QUAl Bi'iC[dalt!·l OOAL 
u 0.000671 ll 
u 0.000671 u 
u 0.000671 u 
u 0.00067 u 
u 0.00067 u 
u 0.000673 u 
u 0.00067 u 
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--------------------------------------------------~~~~-----------------------------------------------~ 

BHC[Qa_mma- QUAL Bertzota\anlhlacena QUAL Benz:o(a)DIIrl!(le QUAL BettrotO\Iluoran~ QUAL 
0.0001171 u 0.33 u 0.33 u 0.33 u 
0.0001171 u 0.33 u 0.33 u 0.33 u 
0.000671 u 0.33 u 0.33 u U3 u 
0.00067 u ~-~3 u 0.33 u 0.33 u 
O.OOOS7 u 0.33 u 0.33 u 033 u 

0.000673 u 0.67 u 0.67 u cur u 
0.00067 u 0.33 u _Q.~-- u 0.33 u 

Paoe3 

BenlO(Q.n.n Dei"'Mne QUAL Benzolk)ftUOfllr!lhel't& ~QUAl 
0..33 u 0.~ u 
0.33 LJ 0.33 u 
0.33 u 0.33 u 
0.33 LJ 0.33 u 
0.33 LJ 0.33 u 
0.67 u 0.67 u 
0.33 u 0.33 lJ 

Benzoic: Acid QUAl 
3.3 u 
3.3 u 
3.3 u 
33 u 
3.3 u 
6.7 u 
3.3 lJ 

ro 
~ 

~ 

..i1 
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Cl1 
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* co 
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~ 
----------------------------------------------------------Mm~~~~------------------------------------------------------~ 

Benzvl Aloohol OLIAl Bis(2-dll0toe ,. QUAL 8isi2 fltt1er QUAL. Bis{2-ethVfheX\11Jilhthaf:lte 
1.3 u 033 u 0.33 u a.33 
1.3 u 0.33 lJ 0.33 u 0.33 
1.3 u 0.33 u 0.33 u (l_33 

1.3 u 0.33 u 0.33 u 0.33 
1.3 u ()33 u 0.33 u 0.33 
2.6 u 0.~7 u 0.67 u 0.67 
1.3 u 0.33 u 0.33 u 0.33 
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QUAL 81' 4-1 QUAL 84JMben:YJllhlhalll8 
u 0.33 u 0.33 
u 0.33 u 0.33 
tJ 0.33 u 0.33 
u 0.33 u 0.33 
u 0.33 u 0.33 
u 1).57 u 0.67 
u 0.33 U. 0.33 

QUAL 
u 
u 
u 
u 
u 
u 
u 
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NON'DI:Tt:= 

CatbalOie QUAL Chlon1ano !I~nt.l Groodel QUAl ChiOidanelal!:lha-1 QUAL ChiOftlane{ga~l QUAL 
0.33 u 000oe71 u 0.000671 u 0..000671 u 
0.3~ u 0.00338 u 0.000671 u 0.000671 u 
0.33 u 0.0033~ u 0.000671 u 0.000671 u 
0.33 u 0.00335 .U 0.00067 u 0.00087 u 
0.33 u 0.00335 u 0.00007 u 0..00087 u 
0.67 u O.ll0:137 ll 0.000673 u 0.000673 u 
0.33 u !1.1)0335 ll 0.00067 u 0.00067 u 

------ -- L_ ___ 
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Chloro-34nett1Y1Phen01!4-l QUAL Chloroenilinef4-1 
0.1$6 lJ 1.3 
0.!16 u 1.3 
0.66 u 1.3 
0.66 u 1.3 
0.66 u 1.3 
1.3 u :2.8 

0.66 u 1.3 

--- -- - -------------

QUAL CNoi'OOilPhlhai&neU-1 
u 0.3.'.1 
u 0.33 
u 0.33 

u 0.33 
u 0.33 
u 0.87 
u 0.33 
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-----------------------------------------------------;~~~~---------------------------------------------------~ 

QUAL ChloT'Oilbelloll2·1 QUAL Ch nv!L4-~E1her ~UAL Chr\IMM QUAL 000[44-1 QUAL 
u 0.33 u 0.33 u Cl.33 u C1.000671 u 
u 0.33 u 0.33 u 0.33 u 0.000671 u 
u 0.33 u 0.33 u 0.33 u CI.000671 u 
u 0.33 u 0.33 u 0.33 u 0Jl0067 u 
u 0.33 u 0.33 u 0.33 u 0.00067 u 
u 0.67 u D.e7 u 0.67 u 0.000673 u 
u 0.33 u ·-. 0.33_ -- - - U_ _o._n _ __ U 0.00067 u 

Paget! 

00E{4,4-l tOUAl DDTT4 4-l QUAL 
0.000671 u 1Ul0Cie71 v 
0.000671 u D.OOCI871 u 
0.000671 u O.tl00671 u 
0.00087 u O.OOOC'T u 
0.00067 u 0.00087 u 
0.000673 u O.OOOG73 u 
0.00067 u 0.00067 u 

O~Ml\lMDhltlalate QtJAL Di-n-oavlllh'ltlalate 
0.33 u 0.33 
0.33 u 0.33 
0.33 u 0.33 
0.33 u 0.33 
0.33 u 0.33 
0.67 u 0.67 
0.~- - - _U - - _Q.~3. ---
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----------------------------------------------~~ffire~--------------------------------------------~ 

QUAL Dibentfa ~lanltlracene IOUA1 Diben%Xlfumn QUAL Odllombenlerw!l! 2-1 I OUAL Dichl0robenzene!1 3-1 
u 0.33 u 0.33 u (),33 u il.33 
u 0.33 u 0.33 u Cl.33 u 0.33 
u 0.33 u 0.33 u 0.33 u 0.33 
u 0.33 u 0.33 u 0.33 u 0.33 
u 0.33 u 0.33 u 0.33 u 0.33 
u 0.67 u o.a7 u 0.67 u 0.67 
u 0.33 u 0.33 u 0.3~ u 0.33 
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OIJAL Olcl110robenzenel1 4-1 QlJAI.. 
u Cl.~ u 0.66 
u Cl.33 u Cl.e6 
u 0.3:! u 0.66 
u 0.33 u 0.136 
u 0.33 u o.ee 
u 0.67 u 1.3 
u 0.33 u 0.613 

ine£3 3-l QUAL 
u 
u 
u 
u 
u • 
u • 
u 

~ 

~ 

CJ1 
I 

-...) 
I 

c:s> 
-...) 

...... 
0 

...... 

~ 

~ 
....... 
.L 

CJ1 
0 
CJ1 co 
['..:) 
-...) ....... 
CJ1 

*"' *"' 
'tl: ....... 
['..:) 



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

Didll0_~~2 4-l QUAl Olel:lrin QUAL Oieltlvl~late QUAL DlmethYf Phthalate 
0.33 u O.OOQ671 u 0.33 u 0.33 
0.33 u 0.000671 u 0.33 u 0.33 
0.33 u 0.00067t _l,i_ _0.33 u 0.33 
0.33 u 1U!OOII7 u 0.33 u 0.3:1 
0.33 u 0.00067 u 0.33 u 0.3:1 
0.87 u 0.0001173 u 0.57 u o.ar 
0.33 -- ----

L_u 0.00067 u 0.33 u --~~ 

QUAL Olme4tt .4-l QUAL Oinitro-2-metl'lvlclleoolr4 6-1 
u 0.33 u 1.6 
u 0.33 u 1.6 
u 0.33 u 1.6 
u 0.33 u 1.6 
u 0.33 u 1.6 
u 0.57 u 3.2 

_i} 0.33 u 1.6 -
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QUAL Oilitroo/1enoU2 4-l 
u 1.8 
u 1.9 
u 1.6 
u 1.5 
u 1.6 
u 3.2 
u 1-8 

QUAl 

u 
u 
u 
u 
u 
u 
u 

~ 
~ 

~ 

Ul 
I 

-..I 
I 

1:.0 
-..I 

-0 -co ;p 
::.:: 

~ 

-.L 

Cil 
0 
Cil co 
r:-., 
-..I ....... 
Cil 
*"' *"' 
* ....... 
c, 



-----------------------------------------------------------------4~~~~~--------------------------------------------------------------~ 

Oinitrololuene[2 4-l QUAL Din' 6-l QUAl End!)Mjlfoll!l QUAL En,joRJifan II QUAL Endoslitan Surtate 
0.33 u 033 u 0.000671 u 0.000671 u 0.000671 
0.3~ u 0.33 u 0.000671 u 0.000671 u 0.000671 
0.93 u 0.33 u 0 000671 ll 0.000671 u 0.000671 
0.33 u 0.33 u 000067 u 0.00067 u 0.00067 
0.33 u 0.33 u 0.00067 u 0.00067 u 0.00067 
0.67 u 0.57 u 0.000873 u 0.000673 u 0.000673 
0.33 u 0.33 u 0.00067 u 0.00067 u 0.00067 

; 
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QUAL El!drtn QUAL Endrin Aldelwcl& 
u 0.000671 v 0.()00671 
u 0.000671 u 0.000!171 
u 0.000671 u 0.000671 
u 0.00087 u 0.00067 
u 0.00087 u 0.00067 
u 0.000673 u 0.000673 
u QJJ0067 u 0.00067 

QUAl Fluorantt~ane QUAl 
u 0.33 \J 
u 0.33 v 
u 0.33 u 
u 0.33 u 
u G.33 u 
u 0.67 u 
u 0.33 u 

~ 

~ 

Cl1 
I 

-...l 
I 

c.c 
-...l 

...... 
0 

...... 

~ 

~ 
I ...... 
.!. 

Cl1 
0 
Cl1 co 
['.:;> 
-...l ...... 
C.l1 

"'"' "'"' 
'* ...... 

"'"' 



--------------------------------------------------mm~~~-----------------------------------------------~ 

fluorene QLJAL Hellt21d11or QUAl HelllaChlor EPOXIde QUAL Hexad110robenzl!ne 
0.33 u 0.000671 .J! 0.000871 u ll.33 
0.33 u 0. (1()()671 u 0.000671 u 0.33 
0.33 u 0.0001$71 u 0.000671 u 0.33 
0.33 u 0.0001!7 u 0.00067 u 0.33 
0.33 u 0.00067 u 0.00067 u 0.33 
0.67 u 1).000873 u 0.000673 u 0.67 
0.33 U_ 0.00067 u .. - O.OO_Qil7 -- - u 0.33 

QUAl HeJCaettlaobutadiene QUAL Hexaeh 
u 0.33 u 0.33 
u 0.33 u 0.33 
u 0.33 u 0.33 
u 0.33 u 0.33 
u 0.33 u ll.33 
u 0.157 u 0.157 
lJ - ___ 0.33 u ---- - 0.33 
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QUAl. Hexacnlotoe1MM QUAL 
u 0.33 u 
u 1>.33 u 
u 0.33 u 
u 0.33 u 
u 0.33 u 
u Q.~ u 
u 0.~ u 

~ 

~ 

U1 
I 

-._] 
I 

<:.0 
-._] 

..... 
0 

['.,:> 
0 

~ 

Rj 

iii. 
L 

en 
0 
en 
C» 
['.,:> 
-._] ..... 
en 
~ 
~ 

""' ..... 
en 



lndeno{1 2 ~.gfu:ry/llne QUAL lsoDhOfllne _QUAL I ~dlb14 4-] QUAL 
0.33 u 0.33 u 0.000071 1J 
0.33 u 0.33 u 0.000671 IJ 
0.33 u 0.33 u 0.000671 u 
0.33 u 0.33 u 0Jl0067 u 
0.33 u Q.l3 u 0.00067 u 
0.67 u 0.57 u OJJ00!173 u 
0.33 . ___j.t_ .. _0.33 - lJ -··· - 0,00067 - u 

~ 
~N~~o~e~~~cMrn~-------------------------------------------------------~ 

M~nallti!Ntenar2-l QUAL MettlYIDhef1olf2-l QUAL Me1hvt0hen0114-l 
0.33 u 0.:13 u 0.33 
0.33 u 0.33 u 0.33 
Cl.33 u 0.33 u 033 
0.33 u 0.33 u 0.33 
G.33 u 0.33 u 0.33 
0.67 u 0.67 u 0.67 

- ~-- u 0.33 u 0.33 
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QUAL NaPhlhelene QUAL NilroaniiM!2-l 
tJ 0.33 lJ Ul 
u 0.33 1.1 l.ll 
u 0.33 u 1.11 
u 0.33 u 1.6 
u 0.33 u 1.6 
u 0.67 u 3.2 
u 0.;1.3 !J f.S 

~ 

~ 

~ 

CII 
I 

-.J 
I 

c:!) 
-.J 

...... 
0 .. 
r--, 
0 

~ 

~ 
...... 
L 

CII 
0 
CII 
co 
r--, 
-.J ...... 
CII 
~ 
~ 

"'*' ...... 
0'> 



OVAl Nilroaniilfnel3-l QUAL 4-l QUAL Nitrobenzene QUAL NltrocJheno1(2-l 
u 1.6 u 0.6 u 0.33 u 0.33 
u 1.6 lJ 0.6 u 0.33 u Cl.:» 
u 1.6 u 06 u 0.33 II 0.33 
u 1.6 u 0.6 lJ 0.33 u 0.33 

JL 1.6 u 0.6 u 0.33 u 0.33 
u 3.2 u 1.2 u 0.67 u 0.67 
u 1.8 u 0.8 u ().33 u 0.33 

OUAl Nltlt1Cl11enolr+l OUAL Nit lamlne!N-1 . OIJAl. 
t.J J.tl u 0.33 v 
u 1.fl u 0.33 u 
u !.6 u 0.33 u 
u 1.6 u 0.33 u 
u Ul u 0.33 u 
u 3.2 u 0.87 u 
u 1.6 u 1).33 u 
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Nltro$odjmaii!Y1atnir.etN-l QUAl 
0.33 u 
0.33 u 
0.33 u 
0.33 u 
0.33 lJ 
0.67 u 
0.33 u 

~ 
~ 

~ 

CJl 
I 

-...J 
I 

1:0 
-..) 

,_.. 
0 

~ ,_.. 
~ 

"'1J 

,_.. 
.L 

CJl 
0 
CJl co 
~ 
-..) ,_.. 
CJl 

""'" ""'" 
"*' ,_.. 
-..) 



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

Nl!rosodlohenvlamiMIN~ OliAL 07.vbisf1-{:~lcr®rwanell2 2-1 QUAL ~n enol QIJAL PMnan!hrene 
0.33 u 0.33 u _1~ u 0.33 
0.33 u 0.33 u 1.6 u O.S3 
0.33 u 0.33 u 1.6 u 0.33 
0.33 u 0.33 u 1.6 u 0.33 
0.33 u 0.33 u 16 u 0.33 
0.67 u 0.67 u 3.2 u 0.67 
0.33 u 0.33 u 1.6 u 0.33 
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QUAl Pbenol QUAL ~ QUAl 
u 0.33 u 0.3! u 
u 0.33 u 0.33 u 
u 0.33 u 0.33 u 
u 0.33 u 0.33 u 
u 0.33 u 0.33 u 
u 0.67 u 1}.67 u 
u 0.33 u 0.33 u 

Toxallhen.e (Technical Gradel QUAL 
0.015 u 
0.015 u 
0.06 u 
0.08 u 
0.06 u 
0.06 u 
0.06 u 

~ 

~ 

Cl1 
I _, 
I 

I:D _, 
...... 
0 

1\-' 
1\-' 

~ 

rn 

...... 
.!. 

Cl1 
0 
Cl1 cc 
1\-' _, 
...... 
Cl1 

*"' *"' 
~ ...... 
cc 



Trtctlloi'OI!enzenef1.2.4-l I QUAL Tnctl 4 5-l QIJAL 
0.33 u t.6 lJ 
0.33 u t.6 u 
0.33 u t.e u 
0.33 u 1.8 u 
0.33 u 1.6 u 
0.67 u 3.2 u 
0.33 u 1.6 u 

TnctliOIODhenoliU 5-l 
0.33 
0.33 
0.33 
0.33 
0.33 
0.67 
0.33 

~ 
flN~Ot~~-fie~~~~~sr---------------------------------------------------------~ 

OlJAL 
u 
u 
u 
u 
u 
L1 
u 
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~ 

~ 

~ 

Cil 
I 

-.J 
I 

CD 
-.J 

...... 
0 

~ 
~ 

~ 

i'l'l 

...... 
.!. 

Cil 
0 
Cil 
o:> 
~ 
-.J ...... 
Cil 
~ 
~ 

* ...... 
CD 
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