
Los Alamos ~5/ Date: :\:ovember 2h, ~ '7'17 
NATIONAL L\BORATORY In Reply Reier To: ESH-l~ \\Q&H",7·,:,-!UY 

'-Ia11 Stop: K-l97 
Los Alamos Sa/zonal LJbvrJtor.J Telephone: :3051 Oh:;' -c;.,'" 
Lllj (-llamas, X,,;v .\!'.'X!CO 3:5-45 

\1r. \1ark Ashlev 
Oil Conservation Divtsion 
Swte of );ew \lexiLo Energy. \linerais. and 
~a[Ural Resources Department 
2040 South Pacheco Street 
Santa Fe. :-';ew \'lexico 87S05 

SUBJECT: 	 MILAGRO PROJECT LAND APPLICATION SITE: POST ·APPLICA TIO~ 
SOIL SAMPLING FOR 1997 

Dear Mr. Ashley: 

In April 1995 your Division conditionally approved Los Alamos National Laboratory's Notice of 
Intent to Discharge (NOl) for the Milagro Project at Fenton Hill. In accordance with the conditions 
of this approval. the Laboratory has conducted four rounds of soil sampling at Fenton Hill: 
(1) pre-application 1995: (2) post-application 1995; (3) post-application 1996; and 
(4) post-application 1997, The analytical report for post-application sampling in 1997 has been 
enclosed. In addition, I have enclosed two tables (Tables 1.0 and 2.0) which summarize all fo~r 
sampling rounds. A map showing the sampling sites has also been enclosed. 

In 1997 all of the down-gradient surface and sub-surface sampling locations 
(SS l, SBS l. SS2, SBS2, SS3, and SBS3) continued to show arsenic concentrations equivalent to 
pre-application or background conditions (See Tables 1.0 and 2.0). These stable arseniC 
concentrations strongly indicate that the arsenic is remaining within the application :-.ite and is not 
migrating down-gradient into the watercourse. In 1997 the two surface sampling locations \vithin 
the application site (SS4. SS5) showed an increase in arsenic concentrations over the 1996 results 
(See Table 1.0). The sub-surface sampling locations within the application site ~SBS ..t SBSS) did 
not show any change from the three previous sampling rounds (See Table 2.0). 

With the exception of arsenic. the total metals concentrations at all five sampling locations have 
shown to be stable throughout the four sampling rounds with no significant increases occurring as a 
result of the land application activities (See Tables 1.0 and 2.0). In view of these findings. the 
Laboratory is requesting a waiver from your Division from future sampling for the follo\\ ing metals: 
Ag. Ba. Be, Cd. Cr. Ni. Pb, Sb, Se. Tl. and Hg. 

Due to the variability in the past three year's analytical results for arsenic at sampling locations SS-+ 
and SS5, the Laboratory proposes to continue to monitor arsenic concentrations at the appll...:atlOn 
site and down-gradient sampling locations in 1998. . 

If you have any questions regarding the enclosed analytical report or the Laboratory's reque~t for a 
waiver. please contact me at 667-7969. 
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Mark Ashley - 2 
ESH-18IWQ&H:97-0409 

elY2 "/2.~.~ 

Bob Beers 
Water Quality and Hydrology Group 

BB/mv 

Enclosures: aJs 

Cy: S. Boyce. Forest Service. Jemez Springs, w/enc. 
G. Saums, NMED SWQB, Santa Fe, NM, w/enc. 
S. Rae, ESH-18, wI enc., MS K497 
N. Wm'iams, ESH-18, w/enc., MS K497 
J. Plum, DOEILAAO, w/enc., MS A316 
G. Sinnis. P-23, w/enc., MS H803 

WQ&H File, w/enc., MS K497 

CIC-lO, w/enc,. MS AlSO 




Milagro Project Land Applicalion Sile Unils: pplll 
Pre- and Post-Applicaliun MunilOring Dala 
Summary Table 1.0 

. _. - _. 

Sampling location: SS I Sampling location: SS2 Sampling Location: SS3 Sampling location: 55-1 S;lIllpllll,; I."calion SS.') 
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Q.. 
Q 

... Q.. 

Ag NO NO NO ND NO NlJ NO NO NO NO NO NO NO NO ND ND Nil Nil Nt> NI> 


As 3.0 3.0 <3 <3 3.0 3.0 <3 <3 2.0 3.0 <3 <3 3.0 24.0 3.9 11.6 2.0 111.0 <3 It1.7 


Ba 180 170 191 181 1110 150 157 89.H 130 170 III 159 190 160 127 1-12 I ~o I!JO XolX 97.X 


Be 0.45 0.78 NO NO 0.51 0.81 0.54 0.55 0.59 0.93 NlJ NO 0.114 1.1 0.65 0.5') 0. \ l ND Nt> NIJ 


Cd NO 3.6 NO NO NO 4.3 NO NO NO 4.0 NO NO NO 4.0 NO Nt) ND jX Nil NI> 


Cr 5.9 8.5 3.9 3.5 7.2 7.2 4.0 2.9 6.4 5.2 3.1 3.7 9.3 10.0 5.6 4.X /).5 ol., .\1 3.2 


Ni 3.9 12.0 4.5 3.6 6.2 9.6 4.7 2.9 4.11 13.0 3.4 3.5 9.1 140 5.9 -1.5 t..X 110 n 2.7 


Ph 18.0 8.7 111.3 15.2 18 9.8 11.2 7.3 <20 13.0 11.1 8.7 15.0 ND 12.11 10.4 14.0 I) 6 10.11 X.6 


Sb 0.25 NO NO 3.3 NO NO NO 3.3 NO NO NO 3.6 NO NO ND 4.0 Nil ND ND ol3 


Se 0.5 0.6 NO ND 0.6 0.4 NO NO 0.6 0.5 NA NO 0.6 0.5 NO ND 0.5 O.J ND Nt> 


TI 0.37 0.37 NO NA 0.25 NO NO NA 0.37 NO NO NA 0.37 NO ND NA (U5 Nt> Nil NA 


Hg 0.02 0.03 NO NA NO 0.03 NO NA 0.01 0.03 NO NA NlJ 0.03 ND NA IJ.o-l IUI.l Nil NA 


NOTE: 

ND= Analyte nol detected above Sample Detection limit (SOL) 


NA= No analysis conducted for this analyte. 
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Milagro Projecl Land Application Site Unib: ppm 
Pre- and Posl-Applicalion Moniloring 01 Sub-Surface Soils 

Sununary Table 2.0 

Sampling LAxation: SBS 1 Sampling Location: S8S2 Sampling Location: S8S3 Sampling Location: SBS4 \.11111'1111>' 1."'·~llIon: SBS5 
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Ag 
As 
8a 
Be 
Cd 
Cr 

Ni 
Pb 
Sb 
Se 
TI 
HI! 

NO 
U 
38 

0.42 
NO 
3.2 
4.8 
9.1 
NO 
0.3 

0.25 
NO 

NO 
2.0 
44 
NO 
4.7 
4.9 
8.6 
9.9 
NO 
0.3 
NO 
0.01 

NO 
<3 

43.2 
0.65 
NO 
4.2 
3.5 
9.4 
NO 
NO 
NO 
NO 

NO 
<3 

38.4 
0.76 
NO 
2.9 
2.2 
7.3 
3.2 
NO 
NA 
NA 

NO 
2.0 
110 
0.74 
NO 
8.3 
8.0 
11.0 
NO 
0.5 

0.37 
NO 

NO 
3.0 
57 

1.3 
4.9 
7.7 
<12 
<7.4 
NO 
NO 
NO 
0.03 

NO 
<3 

39.1 
0.82 
NO 
2.9 
2.9 
9.8 
NO 
NO 
NO 
NO 

NO 
<3 

31.2 
0.72 
NO 
2.9 
3.5 
8.0 
3.5 
NO 
NA 
NA 

NO 
2.0 
82 

0.79 
NO 
7.6 
4.8 
<17 
NO 
0.4 

0.37 
0.Q3 

NO 
4.0 
83 
1.1 
3.6 
8.8 
13.0 
<7.4 
NO 
0.4 
NO 
0.03 

NO 
<3 

78.5 
0.68 
NO 
4.2 
3.7 
8.9 
NO 
NO 
NO 
NO 

NO 
<3 
110 

0.82 
NO 
6.5 
5.0 
6.6 
5.0 
NO 
NA 
NA 

NO 
4.0 
78 
1.2 
NO 
9.4 

7.0 
18.n 
NO 
0.6 

0.37 
0.05 

NO 
4.0 
56 

0.911 
4.1 

6.3 
8.4 
8.7 
NO 
0.3 
NO 
0.Q3 

ND 
<3 
47 

0.54 
NO 
4.2 

3.3 
9.6 
NO 
ND 
NO 
NO 

ND 
<3 

53') 
U5h 

Nil 
5.') 

3.7 
6.4 
5.0 

Nt> 
NA 
NA 

NI) 
2.0 
'il 

OIX 

NU 
U 

Nil 
< 1~ 

Nil 
0.1 

Nil 
{UP 

Nil 
3.0 
32 
ND 
.U~ 

4') 

J 10 

<74 
ND 
Nil 
Nil 
0.01 

Nil 
<3 

24.7 
Nil 
ND 
4.6 

3 . .1 
7.4 
Nil 
Nil 
ND 
ND 

NJ) 
<3 
49 

ND 
NU 
2.6 
20 
6.2 
JI) 

ND 
NA 
NA 

NOTE: 

NO= Analyte not detected above Sample Detection Limit (SOL) 

NA= No analysis conducted for Ihis analyle. 
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ASSAIGA~ 
ANALYTICAL 
LABORATORIES, INC. 

J';~ .. AeGge.'loca. ·7820 

CERTIFICATE OF ANALYSIS 
RESULTS BY SAMPLE 

~~ 3CX :663-MSK497 
:'C S .:;:''';;''''10S, ~lv1 87545 

__",,",--4f7E:JT':N ::_=-:::... 	 -
LOSl'] 


:ATE RECEIVE:J 10/:'J/97 

ATTN: 30a SEERS 


Lab ID: 9710107 - 01A Collected: 10/09/9710:40:00
Sample ID: 57 -5S1- 97 :\'latrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D P' DATE BATCH ID 
ANAL 

Metal(ICP) DIG ISW846 3050 
METALS-ICP/SW8466010 

10/13/97 N/A 

Silver. Ag 
Aluminum. AI 
Arsenic. As 
Barium. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 

NO 
NT 
NO 
181 
NO 
NT 
NO 
NT 
3.5 

mglKg 
mglKg 
mglKg 
mg/Kg 
mgiKg 
mgiKg.
mglKg . 
mgiKg 
mg/Kg 

1.0 
2S 

3.0 
0.50 
O.SO 

IS 
0.20 
O.SO 

l.0 

1.0 

1.0 
1.0 
1.0 

1.0 

1.0 

10/15/97 

10/15/97 
10115197 
10/15/97 

1O/l5/97 

10115197 

~t97735 
:-'19T'35 
\197735 
\,197735 
\197 "35 
:-'\97'735 
:-'1977~5 
\19--~ 5 
\!9--~5 

~

Copper. Cu 
Iron. Fe 

NT 
NT 

mg/Kg 
mglKg 

0.50 
IS 

\19--35 
\!9--35 

Potassium. K NT mg/Kg 10 \19--35 
Magnesium. Mg NT mglKg 10 \19"'-:) 
Manganese. Mn NT mg/Kg 0.2S \t<f--~5 

Sodium. Na NT mgiKg IS \!9--~5 

Nickel. Ni 3.6 mgiKg 2.0 1.0 10/15/97 \1·--~5 

Lead. Pb 15.2 mglKg 2.0 1.0 10115;97 \!';--~5 

Anumony. Sb 
Selenium. Se 
Thallium. Tl 
Vlnadium. V 

3.3 
NO 
NT 
NT 

mgiKg 
mgiKg 
mgiKg 
mgiKg 

I.S 
2.5 
20 

O.IS 

1.0 
1.0 

10/15/97 
10115197 

\I'-!--~S 

\t~--~5 

\1';--"3 
\1'-J-"'~5 

Zinc. Zn NT mglKg 5.0 \b'-~5 

Lab ID: 9710107-02A Collected: 10/09/97 11:05:00 
Sample ID: 57-SBSl-97 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D P' DATE 
ANAL 

Metal(lCP) DIG ISW846 3050 
METALS·ICP/SW8466010 

Silver. Ag 
Aluminum. Al 
Arsenic. As 
BarIum. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cobalt. Co 

Member- American CounCIl of 
[ndependenl labcraloncs, Inc. 

10/13/97 NIA 

NO mglKg 1.0 1.0 10/15,97 
NT mgiKg 25 
NO mglKg 3.0 1.0 10/\5/97 

38.4 mglKg 0.50 1.0 101l59'7 
0.76 	 mg/Kg 0.50 1.0 10/15/97 

NT mg/Kg 15 
NO mg/Kg 0.20 1.0 LOll 519'" 
NT mg/Kg 0.50 

REPRODliCTlON OF THlS Rl'I'OItT "" LESS TIIAN H;LL REQI.1l1U!S TiG! WIlITTiN CONSENT OF '''.L 

THIS I\E.PORr ""Y NOT BE LSEO (N ..... y '.1......,.,1:11. BY TllECLlENfOll ASY OTK£R nmw PUTY roc ,'" 


1'l\00tJCT ENtlORSE."IENT BY rilE "M!O~.".L VOLL'NTAAY LAIIOIIATOAY ACCREDITATION PROORA" 


BATCH ID 

\!~ 

\1" 
\!y"-~ 

\ I" -- ~ 

\1 .. 
'.1" 
\1· 
\! ,/ 



- .::. .::3. 

Lab ID: 9710::'07-02A 	 Collected: . "":: . ""\ ,..,:':/C9/?7 
- ...... 'WI -' • '" ..Sample ID: 57 - S3S l - ::1 7 .\latrix: s:::. 


TEST / METHOD RESULT UNITS LIMIT D F DATE 
 BATCH ::J 
ANAL 

ChromIUm. Cr 	 '::.9 :,)mlZ K.r l I) ~I):~~;- \1'j-- :"'
C,'pper. Cu :\T m~ Kg 1):'0 \!,,--~~
Iron. F~ :\T m" K.r L5 	 \1"4--}~
PillaSSlum. K 	 -';T mgKg [0 	 \1'-)--::5
MagneSium. Mg 	 :-.iT mgKg [0 \\'.;--~) 

~1anganese. ~ln :-IT mg'Kg 0.25 	 \1'1--::' 
Sodium. ~a :-IT mgiKg 15 wr- c 5
Nickel. Ni 2.2 mg/Kg 2.0 1.0 [01[597 '.19 7 -:: S
Lead. Pb 	 7.3 mglKg 2.0 1.0 101\5 97 '.19"'735
Antimonv. Sb 	 3.2 mglKg l.5 l.0 tOil5 97 '.197-}5 
Selenium. Se NO mglKg 2.5 1.0 10115197 '.197735
Thallium. TI 	 NT mglKg 20 M97735
Vanadium. V 	 NT mglKg 0.15 	 M97 73S
Zinc, Zn 	 NT mg/Kg 5.0 	 ~197735 

Lab ID: 9710107 -03A Collected: 10/09/97 11:20:00 
Sample ID: 57-SS2-97 Matrix: SOIL 

TEST / METHOD RESULT UNITS LIMIT D P 	 DATE BATCH 1:D 
ANAL 

Meral(lCP) DIG ISW846 3050 	 10/13/97 N/A 
METALS-ICP/SW8466010 

Silver. Ag NO mglKg 1.0 1.0 [0115/97 '.\9--~5 

Alummum. Al NT mglKg 25 '.!'r- c :' 
Arsemc. As NO mg/Kg 3.0 1.0 10/15:97 '.\9--'5 
Barium. Ba 89.8 mglKg 0.50 1.0 1011597 '.\l!--i5 
Beryllium. Be 0.55 mg/Kg 0.50 1.0 10/15197 '.\,,--C5 
Calcium. Ca NT mglKg 15 \\'1--:5 
Cadmium. Cd ND mglKg 0.20 1.0 10/15;97 \\9--'5 
Cobalt. Co NT mglKg 0.50 '.1<)-- :;5 
Chromium. Cr 2.9 mglKg 1.0 1.0 10/15/97 '.\~--i5 

Copper. Cu NT mglK, 0.50 '.1')--'5 
Iron. Fe NT mglKg 15 wr-, 5 
PotaSsiwn. K. NT mglKg 10 \1':)--'5 
Magneslwn. Mg NT mglKi 10 \19--~'5 

Manganese. Mn NT mglKg 0.25 \1'.--" 

Sodium. Na NT mglKg 15 \\'~~~:::' 


Nickel. Ni 2.9 mglKg 2.0 1.0 10/15197 \l'r-, 5 

Lead. Pb 7.3 mglKg 2.0 1.0 10/15197 \1"--'5 

Antimony. Sb 3.3 mglKg l.5 1.0 10/15197 '.1'~--'5 


Selemum. Se ND mglK, 2.5 1.0 101L5197 \1\;--35 

Thallium. TI NT mglKg 20 \H-- C5 

Vanadium. V NT mglKg 0.15 '.1"--'5 

Zinc. Zn NT mglKg 5.0 \\',--'5 


Lab ID: 9710107 -04A Collected: 10/09/97 11:38:00 
Sample ID: 57-SBS2-97 Matrix: SO IL 

TEST / METHOD RESULT UNITS LIMIT D P DATE BATCH ID 
ANAL 

Meral(ICp) DIG ISW846 3050 10/13/97 N/A 
METALS-ICP/SW8466010 

'.\-;--"Silver. A, 	 ND mglKg 1.0 1.0 10/15197 



LabID:9710107-C4A 
Sample ID: 57 - SaS2 97 

TEST / METHOD 

QU ~ ,j 

-\[ummum ..-\1 

Arsenic. As 

Barium. Ba 

Beryllium. Be 

CalcIUm. Ca 

CadmIum. Cd 

Cobalt. Co 

Chromium. Cr 

Copper. Cu 

Iron. Fe 

Potassium. K 

MagneSIUm. Mg 

Manganese. Mn 

Sodium. Na 

Nickel. Ni 

Lead. Pb 

Antimony. Sb 

Selenium. Se 

Thallium. TI 

Vanadium. V 

Zinc. Zn 


Lab ID: 9710107-05A 
Sample ID: 57-SS3-97 

RESULT 

'iT 
\D 

3L2 
o -2 

:-'<T 
:-'<D 
NT 
.::!.9 
NT 
NT 
NT 
NT 
NT 
NT 
3.5 
8.0 
3.5 
NO 
NT 
NT 
NT 

j","",.-. ! -......, -- -.. - ....Collected: i~:l/:I/ -- : ..:: ~ : -' "' 

:\Iatrix.: 3C::" 

UNITS LIMIT D F 	 DATE 
ANAL 

m!! Kl! 25 
m~ K~ J .0 1.U : 5 ~-
m~K~ I! 50 It) \! -~ i S ~ ... 
mgKg 0.50 1.0 it) l5 'j

mg Kg 15 
mg.K~ 0.20 10 rOils 97 
mg'Kg 0.50 
mg,Kg l.0 10 IO!l5.97 
mglKg 0.50 
mg/Kg 15 
mglKg 10 
mg/Kg 10 
mglKg 0.25 
mglKg 15 
mg/Kg 2.0 1.0 10/15/97 
mg/Kg 2.0 l.0 101\5/97 
mg/Xg 1.5 1.0 10115i97 
mg/Xg 2.5 1.0 10115197 
mg/Xg 20 
mgfK.g 0.15 
mgfK.g 5.0 

CoUected: 10/09/97 13:25:00 
Matrix: SOIL 

3.'~~ : 

BATCH 


' , , -.. . ,
~ 

\:':1-- -: 5 
\!-j---: ~ 
-'1'1' -- ~ 5 
\(';--;, 

\!O--~ 5 
\\';--; 5 
\19--35 
M9T35 
\197735 
\197735 
\197735 
\197735 
\t97735 
\197735 
\t97735 
\197735 
\197735 
\197735 
\197735 
.\197735 

, 

ID -

TEST / METHOD RESULT UNITS LIMIT D 11' DATE BATCH ID 
ANAL 

Metal(ICP) DIG ISW846 3050 10/13/97 NIA 
METALS·ICP/SW8466010 

Silver. Ag 
Aluminum. AI 
Arsemc. As 
Barium. Sa 
Beryllium. Be 
Calcium. Ca 
CadmIUm. Cd 
Coball. Co 

NO 
NT 
NO 
159 
NO 
NT 
NO 
NT 

mgfK.g 
mgfK.g 
mg/Kg 
mg/Kg 
mgJKg 
mgiKa 
mgfK.g 
mglKg 

1.0 
25 

3.0 
0.50 
0.50 

15 
0.20 
0.50 

1.0 

1.0 
1.0 
1.0 

1.0 

10/15;97 

10115'97 
10/15:97 
LOll 5197 

10/15/97 

\19-
wr
\197
\19-
\19-
\l':r
\l':r
\I'r-

Chromium. Cr 
Copper. Cu 
Iron. Fe 

3.7 
NT 
NT 

mgfK.g 
mglKg 
mg/Kg 

1.0 
0.50 

15 

1.0 10/15,97 \19-~ 

\l~--

\I~-~ 

Potassium, K 
Magnesium. Mg 
Manganese. Mn 
Sodium. Na 
l"ickel. Ni 
Lead. Pb 
Antunony. Sb 
Selenium. Se 
Thallium. Tl 

NT 
NT 
NT 
NT 
3.5 
8.7 
3.6 
NO 
NT 

mg/Kg 
mg/Kg 
mgfK.g 
mg/Kg 
mg/Kg 
mgfK.g 
mg/Kg 
mgiKg 
mglKg 

10 
10 

0.2' 
15 

2.0 
2.0 
l..5 
2.5 
20 

1.0 
1.0 
1.0 
1.0 

10115/97 
10115;97 
L01l5!97 

10/15,97 

\19~-

\1"-
\1''- 
\l':l~-

\Il1-~ 

\1';- 
\!,;7~ 

\19 7
\!'r~ 

Vanadium. V 
Zinc. Zn 

NT 
NT 

mglKg 
mg/Kg 

0.15 
5.0 

\I':~ -
\\,,- 

http:IO!l5.97


3.~':::;: .; 

Lab ID: 971 0 1 CJ 7 - 0 -5 A Collected: :':/:9/37 • 3 : 4:J : ~:J 
-or - ...Sample ID: 57-SBS3 -97 \latrix: :''-'--' 

TEST METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

\!<::tJ.idCP' DIG S \\"3 ...6 }')50 iO 1397 :\ .\ 
\IETALS·ICPSW8..:660iO 

Silv<::r. .\.: 
. \Iummum. AI 
.\rSen!C. A.$ 
Banum. Ba 

'{O 
:\T 
:\0 
ItO 

mil K" 
;ngKi! 
mg K~ 
mg. Kg 

1.0 
25 

3.0 
050 

:0 

1.0 
1.0 

[\) 1 ~ ,,

i0 !.5 Q-

to. is 9... 

\! . · . 

\:'-.1 -. 
\i'-; . :" 
WJ'-~' 

Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Coball. Co 
ChromIum. Cr 
Copper, Cu 

0.82 
:-l'T 
NO 
NT 
6.5 
NT 

mg·Kg 
mg'Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

0.50 
15 

0 . .20 
0.50 

1.0 
0.50 

1.0 

1.0 

1.0 

10 IS 97 

10115197 

10115/97 

\I'!--~' 

\l'r- o5 
\\"--'5 
'.1977 3S 
'.\9"'-35 
\.\9'7-35 

Iron. Fe NT mg/Kg 15 \197 ... 35 
Potassium, K NT mg/Kg 10 \197-35 
Magnesium, Mg NT mg/Kg 10 \197-35 
Manganese. Mn NT mglKg 0.25 \197735 
Sodium, Na NT mg/Kg 15 '.197~35 

Nickel. Ni 5.0 mg/Kg 2.0 1.0 10115197 '.197735 
Lead. Ph 6.6 mglKg 2.0 LO 10/15197 \19-"'35 
Antimony, Sb 5.0 mgiKg 1.5 1.0 10/15/97 '.\97735 
Selenium. Se NO mglKg 2.5 LO 10115/91 '.197-35 
Thallium. Tl NT mgiKg 20 \197-~5 

Vanadium. V NT mglKg O.IS \19 7 -35 
Zinc. Zn NT mg/Ks 5.0 \197735 

Lab ID: 9710107-07A 
Sample ID: 57-SS4-97 

Collected: 10/09/97 
Matrix: SOIL 

09:50:00 

TEST / METHOD RESULT UNITS LIMIT D P DATE 3A:::H ID 
ANAL 

Metal\ICP) DIG ISW846 3050 10/13/97 N/A 
METALS·ICP/SW8466010 

Silver. Ag 
Aluminum. AI 
Arsenic•.-'\s 
Banum. Ba 
Beryllium. Be 
Calcium. Ca 
Cadmium. Cd 
Cuba II. Co 
Chromium. Cr 
Copper. Cu 
Iron. Fe 
Potassium. K 
Magnesium. Mg 
~tanganese. Mn 
Sodium. Na 

NO 
NT 
8.6 
142 

0.59 
NT 
NO 
NT 
4.8 
NT 
NT 
NT 
NT 
NT 
NT 

mgiKg 
mglKg 
mg/K& 
mgiKg 
mgiKg 
mglKg 
mgiKg 
mgiKg 
mgiKg 
mg/Ks 
mg/Kg 
mgiKg 
mg/Ks 
mg/Kg 
mgiKg 

1.0 
25 

3.0 
O.SO 
0.50 

IS 
0.20 
0.50 

1.0 
0.50 

15 
10 
10 

0.25 
15 

1.0 

1.0 
1.0 
1.0 

1.0 

1.0 

10/15;9

101l5,9~ 

10/15 191 
lOfl5,97 

10/159~ 

10/15,9~ 

, , ... 
' . . 
, .  ~ : "~ 

' , ..., ' ·, - · , 
·. ., 

· , 
·. · - : ;; 

· , ·-. 
·.  - , 
· . ·, · ~ , " 

., 
, 

Nickel. :-Ii 
Lead. Ph 

4.5 
10.4 

mgiKg 
mgiKg 

2.0 
2.0 

1.0 
1.0 

101l59~ 

10115 9

Anlimony. Sb 
SeleniUM. Se 

4.0 
NO 

mglKg 
mgiKg 

l.S 
2.S 

1.0 
1.0 

10115.Q~ 

lO!l5·'r 
Thallium. Tl NT mgiKg 20 
Vanadium. V NT mgiKg 0.15 
Zinc. Zn NT' mgiKs 5.0 



?-?i-;-7;: = 
Lab ID: 9710107-08A Collected: lC/09/97 ~J::::~J 

Sample ID: S7 - SBS4 -?J 7 'latrix: SO::::.. 

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID-A..'lAL 

\kul(!CP) DCG SW846 31)50 "j i ~ 97 S ..\ 
\IETALS-CCP'SW8466010 

Sliver, Ag 
Alummum_ AI 

SD 
\T 

m>: K.z 
m~K~ 

to 
:5 

10 » : 5 9"" \19--~5 

\!'!--~, 

ArSeniC. As \D m~ K~ 3 I) ~ .0 :1}:5 Q \\'t--':' 
Barium. Ba 
Beryllium. Be 
Calcium. Ca 

53.9 
0.56 
:-iT 

mgKg 
mg!Kg 
mgiKg 

0.50 
0.50 

15 

1.0 
l.0 

10.15 ')7 

:O,15'F 
\1';--15 
\19--35 
\1'r-35 

Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 
Copper. Cu 
Iron. Fe 

NO 
NT 
5.5 
NT 
NT 

mg!Kg 
mg/Kg 
mg/Kg 
mglKg 
mgiKg 

0.20 
0.50 

1.0 
0.50 

15 

l.0 

1.0 

10/15 97 

IOil5/97 

\19':'-35 
\197-35 
M97-35 
.\197735 
.\197735 

Potassium. K 
Magnesium. Mg 
Manganese. Mn 

NT 
NT 
NT 

mg/Kg 
mglKg 
mg/Kg 

10 
10 

0.25 

\197735 
.\197735 
\197735 

Sodium. Na NT mgiKg 15 \197-35 
!'Iiclcel. Ni 
Lead. Pb 
Antimony. Sb 
Selenium. Se 

3.7 
6.4 
5.0 
NO 

mglKg 
mglKa 
mglKa 
mglKa 

2.0 
2.0 
1.5 
2.5 

1.0 
1.0 
1.0 
1.0 

10115197 
10/15/97 
10/15197 
10115/97 

\197735 
.\197735 
.\197'135 
:-'197735 

Thallium. n 
Vanadium. V 

NT 
NT 

mglKa 
mglKa 

20 
0.15 

.\197735 
\197735 -

Zinc.Zn NT mglKa 5.0 M97735 

Lab ID: 9710107-09A CoUected: 10/09/97 10:10:00 
Sample ID: 57-SS5-97 Matrix: SOIL 

D .,TEST / METHOD RESULT UNITS LIMIT 	 DATE BATCH ID 
ANAL 

Meral(ICP) DIG ISW846 3050 10/13/97 N/A 
METALS-ICP/SW8466010 

Silver. Ag NO mglKa 1.0 1.0 10/15i97 \19--~5 

Alummum. AI NT mglKa 25 \19':'-35 
Arsemc. As 8.7 mglKa 3.0 1.0 10/15/97 \197-35 
Barium. Sa 79.8 I1lj1Ki O.SO 1.0 10/15/97 \19':'735 
Beryllium. Be ND mglKa O.SO 1.0 10115197 \197-35 
Calcium. Ca NT mglKa 15 \19--35 

\197-}SCadmium. Cd 	 ND mglKa 0.20 1.0 10/15197 
0.50 	 \19--35Cobalt. Co NT mglKa 

Chromium. Cr 3.2 mglKa 1.0 1.0 10/15'97 \19--35 
Copper. Cu 	 NT mglKa 0.50 \1'n-35 

\19':'-35Iron. Fe NT mglKa 15 
Potassium. K NT mg/Kg 10 \19-735 

10 	 \.197-3 5 MagneSium. Mg 	 NT mglKa 
0.2,5 	 \,19"1735Manganese. Mn NT mg/Kg 

Sodium. Na NT mglKa 15 \197-:"35 
2.0 1.0 10/15/97 \19T35Niclcel. Ni 	 2.7 mglKa 

1.0 10/15/97 \,197 7 35Lead. Pb 7.4 mglKa 2.0 
Antimony. Sb 4.3 mglKa 1.5 1.0 10/15197 \{97"'35 

2.5 1.0 10/15197 \19"'735Se tenium. Se 	 NO mglKa 
\197"'35Thallium. T1 	 NT mglKa 20 
\19':'':'35Vanadium, V 	 NT mglKa 0.15 
\197735Zinc. Zn 	 NT mgiKg 5.0 



:::-3.j-::-: 

Lab ID: 9710107-10A Collected: :"J/09/97 :J::.,:;=:-] 
Sample ID: 57 - 555 - :C? - :? 7 .\Iatrix: 5C:::::" 

TEST I METHOD RESULT UNITS LIMIT D F DATE BATCH ID 
ANAL 

"Ieuil [CP) D!G SW~~.'1 ~1:5\) 10 t3 97 :--; .\ 
"IEL\LS·ICP S\....8J6 au i I) 

Silv.:r..\11 
;\iummum. ,-\1 
.\rscnJc ..-\5 

~D 
:--;r 

:0.7 

mg Kg 
m" K>! 
mgKg 

II) 
':5 

31) 

U 

;1) 

:U 15 4

llj : 5 c,
\1 w.... -35 
"1~--;5 

\!')""-:) 

Baflum. Ba 97.8 mg Kg !l50 1.0 [I) 159 \1'';--3'' 
B<::r;.lIium. Be ~D mg Kg 0.50 1.0 it} 1597 "Iq-- 3 5 
CalcIum. Ca 
Cadmium. Cd 

~T 
:--;D 

mg.Kg 
mg/Kg 

15 
0.20 1.0 [0;[597 

\\'r-~5 

"19"-35 
Cobalt. Co NT mg/Kg 0.50 "19T'~5 
Chromium. Cr 2.9 mglKg 1.0 1.0 [0/15/97 \1977 35 
Copper. Cu NT mg/Kg 0.50 \197735 
Iron. Fe NT mgfKg 15 "197"735 
Potassium. K NT mg/Kg 10 ",19i' 35 
Magnesium. Mg NT mglKg 10 \,,191'735 
Manganese. Mn NT mgiKg 0.25 M97735 
Sodium. Na NT mglKg 15 "'197735 
Nickel. Ni 2.7 mgfKg 2.0 1.0 10115/97 \197735 
Lead. Ph 8.6 mg/Kg 2.0 1.0 10115197 \197735 
Antimony. Sb 3.8 mg/Kg U 1.0 10/15197 "'f97i3S 
Selenium. Se ND mg/Kg 2.5 1.0 10/15/97 M97735 
Thallium. TI NT mg/Kg 20 \"197735 
Vanadium. V NT mg/Kg 0.15 ",197735 -
Zinc. Zn NT mg/Kg 5.0 "'197735 

Lab ID: 9710107 -llA Collected: lolo~/97 10:20:00 
Sample ID: 57-8B85-97 Matrix: 80IL 

TEST I METHOD RESULT UNITS LIMIT D P DATE BATCH !D 
ANAL 

Metal(lCP) DIG iSW846 3050 10/13/97 NIA 
METALS-ICP/SW846601O 

Silver. Ag 
Aluminum. Al 

ND 
NT 

mglKg 
mg/Kg 

1.0 
25 

1.0 10/15197 \ \q--~ 5 
\1':t--35 

Arsenic. As 
Banum. Sa 
Beryllium. Be 
Calcium. Ca 

ND 
49.0 
ND 
NT 

mgfKg 
mgfK& 
mg/Kg 
mg/Kg 

3.0 
0.50 
0.50 

15 

1.0 
1.0 
1.0 

101l5!97 
10/15197 
10/15/97 

\[r~35 

\\\.,j--}; 
\1'1--'5 
'.1':1-- }5 

Cadmium. Cd 
Cobalt. Co 
Chromium. Cr 

ND 
NT 
2.6 

mg/Kg 
mg/Kg 
mg/Kg 

0.20 
0.50 

LO 

1.0 

1.0 

10115/97 

10/15197 

\\"--~5 

"19--3) 
\ICi~-~5 

Copper. Cu 
Iron. Fe 
PotassIum. K 
Magnesium. Mg 
Manganese. Mn 
Sodium. Na 
Nickel. Ni 
Lead. Ph 
Antunony. Sb 
Selentum. Se 
Thallium. TI 
Vanadium. V 
Zinc. Zn 

NT 
NT 
NT 
NT 
NT 
NT 
2.0 
6.2 
3.9 
ND 
NT 
NT 
NT 

mglKg 
mg/Kg 
mg/Kg 
mgfK& 
mglKg 
mg/Kg 
mg/Kg 
mgfK& 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mgiKg 

0.50 
15 
10 
10 

0.25 
15 

2.0 
2.0 
l.5 
2.5 
20 

0.15 
5.0 

1.0 
1.0 
1.0 
1.0 

10/15/97 
10/15197 
10115197 

10/15197 

\H--~5 

\1')--:;5 
\1<1--35 
"\9--35 
\1'r-~s 

wr-'5 
\\ll--:;; 
\\'i--'S 
\H~-'" 

\~~"'-~5 

\\'1- 5 
\\" - 5 
\\,,- 5 



"\~.~.~ 


William P. Biava 
President 



~fORKORDER COJfJfEiVTS 

10/23/97 

DEFINITIONS/DATA Q~'ALIFIERS 

The following are definitions, abbreviations, and data qualifiers which 
may have been utilized in your report: 

NO = Analyte "not detected" in analysis at the sample specific 
detection limit. 

0 F = Sample "dilution factor" 
NT = Analyte IInot tested ll per client request. 

B = Analyte was also detected in laboratory method QC blank. 
E = Analyte concentration (result) is an estimated value or 

exceeds analysis calibration range. 

LIMIT = The minimum amount of the analyte that AAL can detect 


utilizing the specified analysis. 


Please Note: 	Multiply the "Limit" value (AAL's Detection Li:ni=l by 
Dilution Factor (0 F) to obtain the sample speci:'~ 
Detection Limit. 

REPORT COMMENTS 


