












































































































































































































































 

 

 

Appendix F  
Chain of Custodies 

 



 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C096 

 

 

 

 

 

 

 

 



1 :l coq ~ 
CHAIN OF CUSTODY RECORD 

COM I SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES COR SECONDARY ANALYSES 

NOTES: 
<( ~ 

"'Primary Analyses as indicated on sample labels 0 .... 
"*Secondary Analyses as Indicated on sample labels " 

::;; 0 

$ Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected iij ~ 0 0 
Also reQort Tetra lin under EPA Method 8270C. ~ ~ <( 

"" ....--, ~ 
a. 

~ w 
Other Instructions and Notes //1/:JJ---- I ~ Samplers "" <( <( f!l a. c 

"' I Signatures: N 0 0> 0 ffi ~ "" "' ~ 
0> f!l ~ CD ffi 0 g 0 ;:: ;"!; "' iii 0 

~ ffi <e "' i iii ~ 0 ~ .... <( <( 
<( 

~ <( iii a 
;::; ~ a. a. <( "' a. w lil <( a. <( <( 

"' <( w w a. <( w <( <( ~ " ;"!; () a. w a. a. a. 
<( a. a. ,_ 

~ E 

~ 
w I w ~ w a. w a. w "' 

w SAMPLE NUMBER DATE TIME MATRIX Preservative Type & No. of Containers w 
" 

w () 
~ 0 lL ~ ~ " ~ 

~ 

~ !3 % 0 <( 0:: w " 
'0 

0 i 
I * ~ 

:2 () a. :2 0 ± ~ 
!? '2 

~ 0 CD ~ X w ± " ~ ~ a. c > () " ~ z w p ? f ~ ~ '!' 5'- 5'- 'f a. l a. ,_ I : 1 SL·002·NBZ-SS-4.0-5.0 3.12.2012 1130 SOIL NONE 1-16 ozJar X X X X .X X X X X X X 
.. 

' I 
SL-002-NBZ-SS4.0•5.0 3.12.2012 1130 SOIL I NONE 1-4ozJar '·· I .. ...... 

/ X X 
• SL-002-NBZ-<S'B-4.5 3.12.2012 1135 SOIL NONE 3·Encores 

.. ·. .. X .· 

) t SL-002-NBZ-SB-7.5-8.5 3.12.2012 1140 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

SL-002-NBZ-SB-7.5-8.5 3.12.2012 1140 SOIL NONE 1-4 oz Jar X X 
f SL-002-NBZ-SB-8.0 3.12.2012 1145 SOIL NONE 3-Encores X 

~ SL-003-NBZ·S~-4.0·~;0 3.12,20'1.2 0950 SOIL NONE 1·1SozJa( X X X X X .x X X. X X X . 
SL·003·NSZi$B4.0•5.0 ' 3.12:20t2 0950 SOIL NONE 1-4ozJar ... ,>' 

' X X .· ·s-
, SL-003-NBZ·SB:-4.5 3.12.2012 0945 SOIL NONE 3·Encores ' X 

~ SL-007-NBZ-SB-4.0-5.0 3.12.2012 1550 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

SL-007-NBZ-SB-4.0-5.0 3.12.2012 1550 SOIL NONE 1-4 ozJar X X 7 
"'SL-007-NBZ-SB-4.5 3.12.2012 1545 SOIL NONE 3-Encores X 

) SL-007-NSZ.,SS·9.0·10.0 3.12.2012 1600 SOIL NONE 1·16 ozJar X X X X X X .X X X X X !> I 
L SL-007-NSZ-SB-9.0-10.0 3.12.2012 .1600 SOIL NONE 1-4ozJar 

I······• 

I ... 
\ X X r 

) SL-007-NBZ~SB-9.5 3.12.2012 1555 SOIL ·NONE 3-Encores ,• X : 
~ SL-01 0-NBZ-SB-4 0-5.0 3.12.2012 1425 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

L SL-01 0-NBZ-SB-4.0-5.0 3.12.2012 1425 SOIL NONE 1-4 oz Jar X X 
q 
\'1.- SL-01 0-NBZ-SB-4.5 3.12.2012 1430 SOIL NONE 3-Encores X 

~ TB-031212 3.12.2012 0800 WATER HCL 3-mL Vials X : 

Mft~~~ 
Date/Time Received for Laboratory by: (Signature) Laboratory: 

03/12/2012/1630 EMAX Laboratories, Inc. 

Receive'd'by: (Signature) Date/Time Airbill No.(s) 

I {lJ~c(11'1'1itA lt~~ ,jn.la \ NA 
--

_.,..... 
;-::·L( f"C-

N8Z Subsurface 



CHAIN OF CUSTODY RECORD 
COM I SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMAI~Y ANALYSES 

ss SECONDARY ANALYSES 
• ONLY 

NOTES: I i 
I I * *Primary Analyses as indicated on sample labels :3 0 

~ ~ I 
usecondary Analyses as indicated on sampte labels ~ "' 0 

I I 

$Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected "' :ll 
~ £ I 

AI§O re~ort Tetralin under EPA MethQd 8270C. 
0 

R "' 
~ "' . . --- i;j "-

~ 
u . UJ 

~ Other Instructions and Notes 

(Q:::rfl I 1i Samplers "' "' ~ 
.!!)_ .!!)_ OJ "- c 

~ Signatures: 0 

~ 
0 0 

~ ~ ill "' "' ~ i'l ~ 

~ ~ 0 

~ 21 i g 0 .. 
~ ~ "' "' ~ 0 "' "' "- 1'5 "' "' "' m 

0 i;j "- "- UJ "' "- "' "' "' 
UJ UJ ~ 8 "- "- "- "' UJ "' "' "' ~ UJ UJ UJ "- "-

"' "- !"- .. ·fu ~ "- UJ 
"- UJ "- ~ 0 

I ~ ~ iE 
UJ 

UJ SAMPLE NUMBER DATE TIME MATRIX Preservative Type & No. of Containers UJ " ie m 
~ . 1 UJ . . 

~ 
.2 "' ~ ~ 2 l 

!I! 
!I! 1 " " "- ;g ~ 8 

~ 
0 1i ~ 

UJ 

~ ~ ~ "- ~ ""' 2. 

\'= > " . I r z ~ " f' f "' !'- !'- .. ,c. "- !'- .. : : -
~ SL-002-NBZ-SS-0.0-0.5 3.12.2012 1115 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

SL-002-NBZ-SS-0.0-0.5 3.12.2012 1115 SOIL NONE 1-4 oz Jar X X 

• SL-002-NBZ-SS-0.0-0.5 3.12.2012 1115 SOIL NONE 1-SS Sleeve X X 

~ SL·OOS.NSZ·SS-0,()..().5 3.12.2012 0850 SOIL NONE 1·16 ozJar ; X X X X X .· X X X X X X 
.·. 

1 SL-003-NBZ.SS-o.o-o.s 3.12.2012 0850 ·.SOIL NONE .1-4 bzJar . ' I X X 

SL-003-NBZ-SS-0.()..().5 3.12.2012 0850 SOIL NONE 1-SS Sleeve X X 

~·'Zffl) 
Date/Time Received for Laboratory by: (Signature) Laboratory: 

03/12/2012/1630 cl/!Lo ri%. L{;I 
EMAX Laboratories, Inc. 

-.._,,_ 

Received by: (Signature) Date/Time Airbill No.(sY 

NA 
~- ---

NBZ Surface 



 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C106 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C121 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C135 

 

 

 

 

 

 

 

 









 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C156 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C164 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C182 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C209 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C229 

 

 

 

 

 

 

 

 









 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C254 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C261 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C273 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C285 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C305 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12C321 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D004 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D018 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D031 

 

 

 

 

 

 

 

 















 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D048 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D084 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D092 

 

 

 

 

 

 

 

 







 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D106 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D122 

 

 

 

 

 

 

 

 



 

 



CHAIN OF CUSTODY RECORD 

2-[)~ 2-

CYf\h>-l: ( I 

ICOM I SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES O~~Y -i 

NOTES: if: i 

SECONDARY ANALYSES 

*Primary Analyses as indicated on sample labels g ~ >: :z: 
uSecondary Analyses as indicated on sample labels '<t ~ 0 c § 
$ Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected ~ ~ ~ ~ '6 

Also reportTef/Z-.tralinunderEPAM:W~ ~ ~ ~ j j 
Samplers' L ~ 0:( <::{..a ~ 2-
Signatures: V ___ . . ~ I, ~ ~ ~ ~ ID g :; ~ ;3 en 

o 0 '<t ...... 0 ro .,.- III C') m III -. - 1----"--- r-~--"-~ !2 0 i g co M r-- g E ~ .,- ~ :! III ...-, ~g~cto:~8'§~: ctaig: 
'I ~O:~~~Eg~~~ ~fuO:fb 
I ~,~,gJ3~t5fb~~~ I~~~ 

Other Instructions and Notes 

SAMPLE NUMBER I DATE TIME MATRIX Preservative Type & No. of Containers ~ ~ UJ &: ~ 2 ~ '§ ~ ~ ~ .g; ~ ~ 

~!ii:l~ &: (f I ~ ~ 3: ~ I~ p ? 

S-L--0-1-1--N-B-Z--S-S-0.0-0.5 4.12.12 _t1.2_~2 SOIL NONE 1-SSS-le-e-v-e----+.'-·t"-t~ ~ • C-:-+' 0. _·_+_·+_+-__ 1.+-·--+_·_-+_· __ -1 ___ + ____________ j 
SL-011-NBZ-SS-0.0-0.5 41212 i 1112 i SOIL NONE 1-16ozJar X i X I X+_:X:.:...j..:.:X+.:.X~ . .:.X:.:...j-X:.:..j-..:.X~i..:X.:...+..:X:.:..-.I__.:.X:+-+___l-----.-... ----____ -I 
SL-144-NBZ-SS-0 0-0 5 4:12·12 ; 0922 i SOIL NONE 1-SSSleeve . i -I X X 
SL-144-NBZ-SS-00-0.5 4.12.12-"'--0922 i SOIL NONE 1~~8 oz Jar -·---~-X-+~+--'.:.-t-X-f--X+--+--X-+·-X-1--X+-X-+--+-f---+--

SL_-1_5~~NBZ-SS-00-05 --L 4.12.12 0955 SOIL NONE i1-SS Sleeve _~ _+_.;.I! -X---t,-X-jI-+-t----tI-+-t--t--t---1--+-----t--t----+.---.----------___ . 
SL-152-NBZ-SS-0.0-0.5 4.12.12 0955, SOIL NONE i 1-8 oz Jar X X ! X X .~X:-I-i .:.X-+..:.X.:.-t_X:':"I--+ __ .~ ___ i 

~.5 SL::.~58-NB_~:SS-00-05 4.12.12 1504 :=_~~I_~ NONE i1-SS Sleeve __ :~~~J X I - f- i I I __ .. ~__ I 

L SL-158-NBZ-SS-00-05 4.12.12 1504 i SOIL NONE 11-8 oz Jar --~...:..><...;..-fl X X X X X X ~j _j 
SL-172-NBZ-SS-00-05 4.12.12 1435 SOIL NONE '1-SS Sleeve i i X I X 1- I I II 

SL-172-NBZ-SS-00-05 4.12.12 ~~_ ~OIL NONE I~:~_ ozJar ___ ._~ i X i I LX X X X X X 
Laboratory: i Date/Time received for Labora~ by: (Signature) l{ ! 11.,,) \ 2....-

04/12/20121630 9~O. 1- .1MAX Laboratories, Inc. 
, \, l~'l 

t------------. --- ---.---------1 
iDatelTime !Airbill No.(s) 

NBZ Surface 

I 

INA 
I 



CHAIN OF CUSTODY RECORD 
CDM -r 

. , 
SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES SS 

ONLY 
SECONDARY ANALYSES 

NOTES: : if i i 
~Primary Analyses as indicated on sample labels ~ I ~ >: Z; 
""'Secondary Analyses as indicated on sample labels !¢:2 0 C § 
$ Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected ~ ~ ~ ~ '5 
Also report Tetralin under EPA Method 8270C. ~ ~ g: ~ ~ 

~ ~ w ~ ~ 
~ ~ ~ ~ e ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m 

-.-.~----"--.- i i I ---·----I----------~ ~ ~ ~ ~ ~ § ~ ! ~ ~ ~ ~ 

I i I I 'I ~ ~LULU~~8SJfrj LUcf. i I <:( D... E 0 Q) (/) (/) ~ LU 

I DATE I TIME ! MATRIX Preservative I Type & No. of Containers :b ~ ~w ~ J e ~ 1§ -1l ~ ~ -1l ~ ~ 
I : I I ~ fI~~~ tDo 

SAMPLE NUMBER 

(6 

01her Instructions and Notes 

51 EB~NBZ-SS-041212 
• rEB-NBZ-SS-041212 

! i i 3 ~ ~:b~:g.E ~.~ 

~4.1212 __ j1500 I WATER j NON E ~-.1 liter all1~ers___ X X r (L ~ ~ X I ~: 
~~:~:2.2 T15~~ I WATER i NONE 1-500 Jl1L poly ____ X XXX X __ _ 

EB-NBZ-SS-041212 0412.1~00 I WATER I HN03 11-250 mL poly X I I I 

EB-NBZ-SS-041~_2__ 04:1~-1~_t_~.~oo WATER I NaOH 11-250mLpoly ~_~ , 

- EB-NBZ-SS-041212 ______ ..JI4.1212 __ ....L1500 WATER __ L None 16- 40 mL vials ~~f:-.----------.. ~ 
Relinquished by: (Signature) Date/Time I Received for Laboratory by: (Signature) Laboratory: l 

04/12/2012/1630 I EMAX Laboratories, Inc. 

Received by: (Sign"iii'Ur'e) DatelTime ------fAirtJiilNO.(S) .----.-----. ------------

INA 

NBZ EB 



 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D135 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D146 

 

 

 

 

 

 

 

 





 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D154 

 

 

 

 

 

 

 

 



 

 



CHAIN OF CUSTODY RECORD 
SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES ss 

ONLY 
COR 

~~-0~~----------------------

n r--
' NOTES: ' i ~ 

*Primary Analyses as indicated on sample labels I ~ - >: 
"'"'Secondary Analyses as indicated on sample labels ;:; ~ C 
$Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected gj ~ ,;; I 
Also report Tetralin under EPA Method 8270C. ~ 55 ~ 
------~- --·· ~ ~ ~ ' 
Samplers /"/ / ~ ~ ~ Signatures: / __,./ // ----- C! ro .2 <t: c:c ~ :§ ~· L.- -<t o ....... .,..... .,.... o..u ('<} ' ro 

1 ! ·----·--r-- I n g § g ~ 5 bj!E; 5 
I ! I I 3.: u 'E <( <( !.0 ;t Cl) co i I , w ~8futb~ wC: (t 

SAMPLE NUMBER I DATE I TIME I MATRIX i Preservative Type & No. of Containers ~ ' ~ I j ~ ~ ~ I j i ~ ~w 

+ . I ' ~ ~~ ~ 'glr~ ~ ~~ ~ ! a.. a.. m 0.. : I a.. ~ ~ r .r~-NBZ-.:SB-041712 I 04.17.12 : 1545 \. WATE~. NONE \7-'~literambers ' X I X • • a. • I. f- X I~ . 
EB-NBZ-SB-041712 04.17.12 1 1545 WATER f NONE 11-500 ml poly 1 X I X X i X X 
EB-NBZ-SB-041712 ! 04 17 1-2 1545 i WATER I HN03 1-250 ml poly X ~· 1 I 

fB-NBZ-SB-041712 ----t-04 17 12 ! 154S WATER i NaOH 1-250 ml poly \ i X 

EB-NBZ-SB-041712 04.17.12 1545 i WATER I HCL 12-40 ml vials X I 

Other Instructions and Notes 

EB-NBZ-SB:041712 . f-04 17 12 ' 15451 WATER I NO~-~- 6-40 mL vials . l 1 
j I 1 I X X 

1 I ---ri I 1 i 
.. ··- . ' -EB::_f'!~.::_~~:~~-~712 ---~_l 04.17.12 1500 WATER NONE 9·11iterambers _ , X X ! X X_,____ 

1 ~-NBZ·SS-04~712 I 04.17.12 1500 WATER NONE 1-500 mL poly I X J [ X X l X 
2. EB-NBZ-SS-041712 04.17.12 1500 WATER HN03 1·250mLpoly X I 

EB-NBZ-SS-041712 04.17.12 1500 WATER I NaOH 1·250mLpoly l xt--

X X 

EB-NBZ-SS-041712 04.17.12 1500 WATERT None 6-40 ml vials X X I 1":::·---------~ 
·::r by: !) Date/Time !Received for Laboratory by: .. ~. •) 4 /I? /I L jl ., I 
~~~ 04117120121630 I c-z, ~AN l en () I I! I Laboratories, Inc. 

Reeeivet(by: (Signature) --aaffil:rime --· jAirbill No.(s) 

NA 

( 

c:-

EB 



CHAIN OF CUSTODY RECORD 
COM I 

-
SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES SS ONLY CONDARY ANJl,L YS 

NOTES: ;f' 
*Primary Analyses as indicated on sample labels 

~ s 
~ ~ '"'Secondary Analyses as indicated on sample labels 

"' § $Moisture by EPA 160.3 will be performed on soil ln jar collected from the same interval from which Encores were collected <n 13 ·g 0 

~ "' Also re~ort Tetra lin under EPA Method 8270C. 

~ 
<( 

w 
n_ 8 8 

- w w 

1 1 Other Instructions and Notes I };; Samplers ~ "' <( 
al 

~ c Signatures: 0 
n_ 

0 0 <( <( al 

B --,"-" N "' i .f ~ "' ;:; "' 0 
0 ,._ ;:;; § "' 0 .. 

~ 
~ "' <( g "' 

0 

~ <( <( ~ "" "' <( 0 n_ <( <( "' 0 Q_ n_ w 0 c <( n_ 

"' 
w w "' 

0 n_ Q_ n_ <( w <( 

<( <( (':. ~ .. 0 w w w n_ Q_ 

Q_ 
n_ 2 0 2 w w I w ~ 

w SAMPLE NUMBER DATE TIME MATRIX Preservative Type & No. of Containers w w 0 ~ e "' ~ " " u. w " n_ 0 <( "0 "0 "0 w 8 B "u w 2 e> <;; 
~ 

n_ 

~ ± "c 
~ 0 al X w f :e ~ " ~ > 0 " " I " 

n_ 

f 
c 

"' 
'{I \'- \'- !- ,o. n_ \'- !- r I" p 

[ SL-014-NBZ-SS-0.0-0.5 4.17,12 1010 SOIL NONE 1-SS Sleeve X X 

.SL-014-NBZ-SS-0,0-0,5 4,17,12 1010 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 
-l SL-088-NBZ-SS-0.0-0.5 4.17.12 1100 SOIL NONE 1-SS Sleeve X X 

SL-088-NBZ-SS-0.0-0.5 4.17.12 1100 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

{ SL-090-NBZ-SS-0,0-0.5 4,17,12 1412 SOIL NONE 1-SS Sleeve X X 
I 

-SL-090-NBZ-SS-0.0-0.5 4.17.12 1412 SOIL NONE 1-16 oz Jar X X X X X X X X X X X 

5 SL-147-NBZ-SS-0.0-0.5 4.17.12 1525 SOIL NONE 1-SS Sleeve X X 

li,sL-147 -NBZ-SS-0.0-0.5 
-

4.17.12 1525 SOIL NONE 1-8 oz Jar X X X X X X X 

[ SL-156-NBZ-SS-00-05 4,17,12 1117 SOIL NONE 1-SS Sleeve X X 

SL-156-NBZ-SS-0,0-0 5 4.17.12 1117 SOIL NONE 1-8 oz Jar X X X X X X X 

{ SL-161-NBZ-SS-0.0-0.5 4.17.12 1150 SOIL NONE 1-SS Sleeve X X 

SL-161-NBZ-SS-0.0-0.5 4.17.12 1150 SOIL NONE 1-8 oz Jar X X X X X X X 

~ SL-162-NBZ-SS-0,0-0.5 4,17,12 0955 SOIL NONE 1-SS Sleeve X X 

SL-162-NBZ-SS-0 0-0 5 4.17.12 0955 SOIL NONE 1-8 oz Jar X X X X X X X 

~ SL-166-NBZ-SS-0.0·0.5 4.17.12 1030 SOIL NONE 1-SS Sleeve X X 

SL-166-NBZ-SS-q,9·0.5 4.17.12 1030 SOIL NONE 1-8 oz Jar X X X X X X X 

~"''"/~IS~""'"reJ Date/Time Received for Laboratory by: (Signature) t+lnlt 2.--
Laboratory: 

<~r~J--( I ~/J 04/17/2012 1630 
t 2(1 () EMAX Laboratories, Inc. 

Receive\i-t?y: {Signature) Date/Time Airbill No.{s) 

NA l 

3 

NBZ Surface 



 

 

 

 

SAMPLE DELIVERY GROUP 

 

12D166 

 

 

 

 

 

 

 

 



 

 



CHAIN OF CUSTODY RECORD 
CDMj SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES ss 

ONLY 
COR SECONDARY ANALYSES 

NOTES: 
*Primary Analyses as indicated on samplo labels 
usecondary Analyses as indicated on sample labels 
$Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected 
Also rePort Tetralin under EPA Method 8270C. 

Samplers 
Signatures: 

SAMPLE NUMBER 

llsL-008-NBZ-SB-4 5 

DATE TIME 

4.18.12 l 0950 

MATRIX Preservative Type & No. of Containers 

SOIL NONE I3 .. Encores 

2. ffSL-008-NBZ-SB-4.0-5.0 4.18.12 I 0955 I 1 .. ss Sleeve 

I I I I ' I;;: 
~ I~ II I ~ r-- I (I) ro 

~ I R : 
N I I a_ 

;! I f ' I ~ 
::: I ;i ! I ~ ~ ~ ""I~~~~ ,g 
g o!olg ..-- r-- v E 
0 g:R-1-:x: ~ g: ~ ~ 
g ~~~ fb fbi~~ 8 
'! a_w I a._ ~ .$ I E 3" w 
~ W 0 rolo ~ ro UJ Ql <f) Q. 0 .J::. <( .... 
rn ~ 0 - E 0 a._ ~ 
2 o I o I til e >< w -5 
0 2 I > () Q;l Ql I '-
~ ~ r ~ ~ ~ ~ : 

X X 

X X X X X X 

~ ~ 
·~ ·g 
0 0 
0 0 

~ ~ 
E. ~ 

~ ~ 
"' "' a_ a_ 
w w . 

0 
'0 ·o 
~ 
l' 

l SL-008-NBZ-SB-4.0-5.0 4.18.12 To955 H6 oz Jar 

, SL-008-NBZ-SB-4.0-5.0 I 4.18.12 ! 0955 I SOIL I NONE \1-4 oz Jar 
1 

I I L 

"' 
~ 
"' a_ 
w 
0 

"' q 
I 
a_ 
f-

X 

~ 
0 

"' "' a_ 
w 
I 
u. 
w 
± 
a_ 

r-

X 

0 

~ 
"' a_ 
w 

i 
f 

X 

"' E 
"' a_ 
w 
~ 

15 

~ 
~ 

X 

v 
0 
~ 

;i 
w 
0 
'0 

·~ 

p 

X 

3 ~· SL-081-NBZ-SS-0.0-0.5 4.18.12 1000 SOIL NONE [1~§§Sieeve i X X I j i 
l SL-081-NBZ-SS-0.0-0.5 4.18.12 1000 SOIL NONE !1-1e oz Jar X X :X-~-~X I X X X X I X +~ -~-1~ X 

t.; SL-082-NBZ-SS-0.0-0.5 4.18.12 1053 SOIL NONE i1-SS Sleeve X X I I f 

{ISL-082-NBZ-SS-0 0-0.5 4.18.12 1053 SOIL NONE 11-16 oz Jar X 1 X ! I ·1 X , X X X j X X X I X 1 X 

r ~<>• '0
" """" ""' , o 4.18.12 11oo so1L NONE is-E:,,w,.,, ' 

b ~ SL-082-NBZ-SB,2.5-3.5 4.18.12 1057 SOIL NONE I1·SS Sleeve t 1 X 1 X , .............. 

l~L-082-NBZ-SB-2.5-3.5 4.18.12 1057 SOIL NONE l1-16ozJar X \ X+- . \ X \ X X X X\ X 1--.. .. 
7 ( SL-083-NBZ-SS-0.0-0.5 4.18.12 I 1406 SOIL NONE 1-SS Sleeve 1 X I X I I I j 

1 

' 

l SL-083-NBZ-SS-0.0-0.5 4.18.12 1406 1 SOIL NONE 1-16 oz Jar X X I I I I X ! X ! X X J X 

~J SL-146-NBZ-SS-0.0-0.5 4.18.12 1540 SOIL NONE 1-SS Sleeve X X I I 
llsL-1""''""""""10-0fi 4.18.12 1540 SOIL NONE '1-SozJar X X! I I X j X X X I X I X 

9 { SL-160-NBZ-SS-0.0-0.5 4.18.12 1425 SOIL NONE 1-SS Sleeve 1---J--rxt X I I I 1 I 
SL-160-NBZ-SS-0.0-05 4.18.12 i 1425 I SOIL NONE 1-8ozJar xlx!T I 

X 

XIX Xl 

lo{SL-189-NBZ-SS-0.0-0.5 1 4.18.12 )1120 SOIL NONE 1-SSSieeve 

tsL--,~~~Nsz-sS:O.o-G:'s ________ · 4.1Iji~~- SOIL NONE 1-8ozJar X x I , 
)\ TB-041812 _ 4 18 12__j _ _()_flOO SOIL/ ·1 HCL 3-40 mL Vials _1__1 ~ 1 l 

"' 
~ ~ 
~~ ct. 
D. W 
llJ • 

~ 1 
(!) :::( 
: : 

X X 

Other Instructions and Notes 

Relinquished by: (Signature) Date/Time Recei~ for,/oratory by: (Signature) 

04/18/2012 1630 v(/~ I I IEMAX Laboratories, Inc. 

Received by: (Signature) I Date/
1
Time ·-- fAirbill No.(s) 
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CHAIN OF CUSTODY RECORD 
CDM 1 SSFL AREA IV COLLOCATED SOIL SAMPLING 

NOTES: 
"Primary Analyses as indicated on sample labels 
hSecondary Analyses as indicated on sample labels 
$Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected 
Also report Tetralin under EPA Method 8270C. 

Samplers 
Signatures: 

/?-... 

SAMPLE NUMBER DATE TIME I MATRIX I Preservative I Type & No. of Containers 

PRIMARY ANALYSES SS ONLY I ENCORES 

I ";j 

' ~ ~ ~ I ~ o _;; 

'I : ~ a_ 0 
w ro 

~ ~ 
~ ~ ~ E ro 
'E <;{ 

8 8J BJ 

w 

"' iO 

~ 
<( 

:1 

I w ~ "I ~ I I I I ~ I ' . ~ i 0... • I '""" 

XIX 

w 

~ 
[{ 
w 
0 

~ 
tL 
f-

l 
SECONDARY ANALYSES 

~ 
~ 

~ 
w 
: 

w 
~ 

~ 
p 

0 I }l 0 0 
.2:- .2 

~ I 'f 

( 
SL-012-NBZ-SS-0.0-0.5 . 4.19.12 I 0846 SOIL NONE 1-SS Sleeve 

SL-012-NBZ-SS-0.0-0.5 I 4.19.12 0846! SOIL NONE 11-16ozJar I X! X I I I xI x 1 xi xI X I xl· 1 1 1xTx1x I X 

Other Instructions and Notes 

2. ~l::.0!_2-NBZ-SB-1.0 4.1~.:_12 0920 so~ . NONE 9-Encores X X X T T Tf.io;;i4 ppm 

< 
SL-012-NBZ-SB-0.5-1.5 4.19.12 0925 SOIL NONE 1-SS Sleeve 

SL-012-NSZ-SB-0.5-1.5 4.19.12 '09251 SOIL NONE 1-16ozJar . X l x! X I X! X 1 ~I X I X I X I X L:J~~stakeglycols/alc~h~lsfrom 16 

< 
SL-017-NBZ-SS-0.0-0.5 4.19.12 1009 SOIL NONE 1-SS Sleeve X X j I I 

' ' , .. I 
SL-017-NBZ-SS-0.0-0.5 . 4.19.12 I 1009 SOIL ' NONE 1-16 oz Jar X I X ' X X ' X X x! X X I X X X I 

,. /sL-086-NBZ-SS-0.0-0.5 l 4~--114t)j SOIL NONE 1-SS Sleeve ...j_, X X X _ 

"\~086-NBZ~SS-0.0-0.5 -~~ ~ 4.19.12 L 11401 SOIL NONE 1-16ozJa~~ X X I X X . X X X X _ X 1 X X X ---

~ SL-087-NBZ-SS-0.5 1 4.19.12 1035 I SOIL NONE j9-Encores _I i I ~j_ X I PID=2 ppm 

< 
SL-087-NBZ-SS-0.0-0.5 I 4.19.12 1009 I SOIL NONE 1-SS Sleeve X fX 1 I I I , 
SL-087-NBZ-SS-00-0.5 4.19.12 1009 SOIL ---NONE l1-16ozJar Xi X I X I X X X X X 1 I 

SL-087-NBZ-SS-00-0.5 4.19.12 1009 SOIL NONE 11-16ozJar I I X X 

< SL-150-NBZ-SS-0.0-0.5 4.19.12 1535 I SOIL NONE 1-SS Steeve I X X 

SL-150-NBZ-SS-0.0-0.5 4.19.12 1535 SOIL . N~·SozJar X X X X X . X X X --!----

/ SL-178-NBZ-SS-0.0-0.5 4.19.12 1500 SOIL I NONE 1 1-SSSieeve X X I 1 I I 

\ SL-178-NBZ-SS-0.0-0.5 4.19.12 1500 SOIL NONE 1-8 oz Jar X X X X X X X X 

XIX 

X I X I X I X 

---· 

< 
SL-179-NBZ-SS-0.0-0.5 4.19.12 1110 · SOIL NONE 1-SSS!eeve X X 

SL-179-NBZ-SS-0.0-0.5 4.19.12 : 1110 SOIL NONE 1·8ozJar X X X X'-~ X X X __ ---~-----~~-... -...... . ...... _ .. __ ..... - . . 1--- 1----
) SL-184-NBZ-SS-00-05 I 4.19.12 I 1005 SOIL NONE 1-SSSieeve X X I I I 
\~-184-NBZ-SS-0.0-05 4.19.12 -- 1005 SOIL I NONE 1-8ozJar X X X X X I X X X 

' --f---- ; !---- ----

<SL-193-NBZ-SS-0.0-0.SMS 4.1912 1145j SOIL NONE 1-SSSieeve X X jMS/MSD 

il.- ~~.t:J~:SS-0.0-0.5MS 4.19:12 1145 SOIL .+ __ NON§_ ___ ~_s oz Jar _____ X X x x , X x X X +---1---~--- I M s 1 M s o 

j DUP-08-NBZ-QC-041912 4.19.12 1150 SOIL I NONE 
1
1-SSSieeve I X X I I? <.. DUP-08-NBZ-QC-041912 1 4.19.12 1 1150 SOIL ~--NONE i1-8;;Jar --- X X 1 X X X I X X X _ 

~~-1~_12 - I 4:~1l:!!_l oeoo l -~~~L fii_0N~_J.9-40 mL_ Via~ _______ L I I I X X X 
Re.linq.uished,by:ZS·i nature) ~/Time ~Receive for. oratory by: {Signature) jLdUV,d<Ul 

/} ~ ~- I I' 
··1J,·" / , ·_/ I I 04/19/20121630 I EMAX Laboratories, Inc. 

~;.:;-, '::>~/( // -?-"" I • I ---• >H•u 

r Received by: {Signature) P11Tiij, ~~~~ill No.{s) " _l_ 
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CHAIN OF CUSTODY RECORD 
COM I SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES O~~Y SECONDARY ANALYSES 

NOTES: ! ! '" I 
"Primary Analyses as indicated on sample labels I ~ ,-..... >: I 
*"'Secondary Analyses as indicated on sample labels 2 I ;; -2 g 
$ Moisture by EPA 160.3 will be perlormed on soil in jar collected from the same interval from which Encores were collected W I ffi ,g '0 

Also report Tetralin under EPA Method 8270C, ~ ~ ~ ~ 
W 0 

~ 
- f ~ ~ '§ Other Instructions and Notes 

S~mplers if. ~ ~ K !!!- <:( 

Signatures: #" / ,__ _ oi:I ~ ~ ~ ~ g ~ ::; ffi g IJJ 

() g M 1'--13 E ~ l() 5 ~ 2 :;! ffi ~~ 
~ if. 0: ~1Z3 ~ ~ ~ ~ g if. ~ g!I:~ 
~I~ ~ Ei~ ~ fu ~ til ~I~ ~ if. ib 

SAMPLE NUMBER DATE TIME MATRIX Preservative Type & No. of Containers ~ ~ ~ E ~ ~ ~ I ~ ~ 2 I! ~ ~ 'g 
g I &i ~ ~ !Ii :c ,g :e i ~ a; ffi I ~ '8 
~ ~ ~ ~ ~ ~ ,,~ ~ ~ ~ p P ! 

f SL-016-NBZ-SS-0.0-0.5 4.20.12 1210 SOIL NONE ·1-SS Sleeve X X I 

lIsL-016-NBZ-SS-0.0-0.5 4.20.12 1210 I SOIL , NONE ·1-16 oz Jar X X X X X I X X X X X X X 

5' SL-01S-NBZ-SS-O.0-0.5 4.20.12 1059 SOIL NONE 1-SS Sleeve X X -
I ~-------------+--+-~-4--+--r~--+--+--~~-+--+-.4--+--+---r----------------~ 
"SL-018-NBZ-SS-0.0-0.5 4.20.12 1059 I SOIL NONE 1-16 oz Jar X X X X X! X X X X X X X 

.. SL-080-NBZ-SS-0.0-OS 4.20.12 09S0 SOIL I NONE 1··SS Sleeve ,X X I--
I I I r-J-------.-
~ SL-080-NBZ-SS-0.0-0.S 4.20.12 0950 I SOIL I NONE 1-16 oz Jar X X I X X X X X X X X X X I 

S SL-089-NBZ-SS-0.0-0.5 4.20.12 1206 I SOIL NONE 1-SS Sleeve X X 
h.t:~.s9-NBZ-SS-0.0~0.5 4.20.12 1206. SOIL NONE 1-16 OZ Jar --rx+--X-+-~-+-+--X-+-X-+-X-+-X-+-X-+-X-+-X-+I-X-+,-X--+-X--+-+---+-------------I 

[ 
SL-170-NBZ-SS-0.0-0.5 4.20.12 10S5 I SOIL I NONE 11-SS Sleeve X I X I i 
SL-170-NBZ-SS-0.0-0.5 4.20.12 1055 II' SOIL I NONE 111 .. 8 oz Jar X X X X I X I X X X I --
j---------------+-----t-----+-. ---....--j.~----.- . , . 

) SL-171-NBZ-SS-0.0-0.5 4.20.12 1325 I SOIL I NONE 1·SS Sleeve X X 

t~~~~~~5 -_. ~12 .1mlro~~ 1~m~ _--+-X-+-X-+-+I-+-X-+-X--+-X-.+I-X--+-X-+-X--+-+---+-+---+.-+-_-_--+~-.==~-_--.--.~~===-_~ 
)' SL-202-NBZ-SS-0.0-0.S 4.20.12 10~ SOIL I NONE 'I-SS Sleeve X X I 
LSL-202-NBZ-SS-0.0-0.S I 4.20.12' 1010 I SOIL I NONE 11-80ZJar .. X X_ X X X X X X I 
Reli~qUiSh;edZ by: (Si ature) I Date/Time Received for Laboratory by: (Signature) Laboratory: 

• I ~p 4,"!A-1'l-
~----r--e4flO/20121630 ? ~W I~""- EMAX Laboratories, Inc. 

Received by: (Signature) Airbill No.(s) .­
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c .hJ'" JI\J I CHAIN OF CUSTODY RECORD I 

COM l SSFL AREA IV COLLOCATED SOIL SAMPLING PRIMARY ANALYSES SS ONLY 

NOTES: #: 
*Primary Analyses as indicated on sample labels 

0 
» » 

*"'Secondary Analyses as indicated on sample labels :2' 0 c c 
"' D D 

$Moisture by EPA 160.3 will be performed on soil in jar collected from the same interval from which Encores were collected Uj "' ·g 0 <D ·o 
Also report Tetralin under EPA Method 8270C. /'- «: "' "' N "' /-'/ "' 0.. u u 

"' 
w "' {!! Other Instructions and Notes 

-~?1l~#t 
>. 'C I 

.Cl ~ 
:J 

Samplers «: «: "' 0.. c 
Signatures: N 0 "' CD D «: «: 

"" "' "' "' ~ 0 0 ;;; ;::. ~ ;;; ~ 

t."P 
F 0 "' 0 ~ 0 ;;; 

/'- «: «: «: 8 "' N 0.. 0.. 
0.. c «: «: 

"' w w w 
"' 

D 0.. 0.. 
«: "' "' " 0 w w 
0.. f- 2 E 0 2 "' "' SAMPLE NUMBER DATE TIME MATRIX Preservative Type & No. of Containers w 0 [" e 0> 

"' " "' 0.. D .c «: [" "0 "0 

0 U; :c 0 0.. D 

~ 
·u 

0 CD t! X 
w :c e 

> 0 "' "' I t! " "' '!' 9- 9- l' P- " 9- l' 0.. 

SL-199-NBZ-SS-0 0-0.5 4.23.12 0942 SOIL NONE 1-SS Sleeve X X 

SL-199-NBZ-SS-0.0-0.5 4.23.12 0942 SOIL NONE 1-8 oz Jar X X X X X X X 
i 

2. 
SL-200-NBZ-SS-0.0-0.5 4.23.12 1039 SOIL NONE 1-SS Sleeve X X ~--

i 

I,PL-200-NBZ-SS-0.0-0.5 4.23.12 1039 SOIL NONE 1-8 oz Jar X X X X X X X 

SL-201-NBZ-SS-0.0-0.5 4.23.12 1110 SOIL NONE 1-SS Sleeve X X 
-

J)L-201-NBZ-SS-0.0-0.5 4.23.12 1110 SOIL NONE 1-8 oz Jar X X X X X X X 
-- -
EB-NBZ-SS-042312 4.23.12 1530 WATER NONE 7-1 liter ambers X X . X X 

'EB-NBZ-SS-042312 4.23.12 1530 WATER NONE 1-500 mL poly X X X X -
EB-NBZ-SS-042312 4.23.12 1530 WATER HN03 1-250 ml poly X 

• 

4 
Relinquished by)1Pignature) Date/Time Received for laboratory by: (Signature) laboratory: 

11L~d ~ 
;> 

t~0 'lh.~ 04/23/2012 1630 
/810 

EMAX Laboratories, Inc. 
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Herbicide Method Verification TM 031312.docx 

To:    Dr. KC Ting, Dr. J. Quinn, Ms. C. Wortham; DTSC Chemistry Team 

From:   DOE Chemistry Consultant Team (CDM Smith, MWH, and MECX) 

Cc:  Mark Malinowski and Laura Rainey, DTSC 
  John Jones and Stephanie Jennings, DOE   

Date:    March 13, 2012 

Re:    DOE Herbicide Method Verification Summary 
 
Executive Summary 

 

The SSFL DOE chemistry team conducted an evaluation of the Herbicide Method 8151 
modified, method verification study performed by Lancaster Laboratories, Inc. (LLI).  Twenty-
one replicate spikes were processed by LLI and yielded accuracy and precision, recoveries, and 
relative standard deviations that were higher than the standard method, and potentially higher 
than acceptable for the DOE analytical program.    

These results were evaluated by the DOE chemistry team to identify implications to: 

 The herbicide method modification used by the Phase 1 co-located program,  

 The existing data generated using this method modification, and  

 Other modified methods that were used during the Phase 1 co-located soil sample 
analysis.   

Based on this evaluation, the DOE chemistry team recommends that the DOE analytical 
program:  

1. Utilize standard methods for herbicides without modifications in future DOE 
sampling/analysis efforts; 

2. Elevate the current RLs to the standard LLI RL. The standard LLI MRL is 5 to 10 times 
the MRL using the modified method. Results currently detected will not change but will 
be qualified as estimated “J” values if the result is below the standard LLI RL. Non-
detected results will be elevated to the new RL and considered non-detect “U”. Utilize 
the low-level Laboratory Control Sample (LCS) data from the Phase 1 co-located 
sampling data to determine a recommendation for PCBs and other modified organic 
methods based on the availability of the low-level LCS data; and.  

3. Include a low-level matrix spike QC program for all sample batches if method 
modifications are used in future DOE sampling programs. This program will include all 
laboratories contracted to perform analytical services at SSFL and will specifically be 
included in the laboratories statement of work. 

 

1.0  Introduction  
The California Environmental Protection Agency Department of Toxic Substances Control 
(DTSC) and U.S. Department of Energy (DOE) Administrative Order on Consent (AOC) 
identifies a soil cleanup to local background values or method reporting limits (MRLs) for soil 
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contamination in Area IV, the Northern Buffer Zone, or contiguous areas of the Santa Susana 
Field Laboratory (SSFL). The AOC does not specify the actual MRL values to be used, but it 
defines this term as “the lowest concentrations at which an analyte can be confidently detected in 
a sample and its concentration can be reported with a reasonable degree of accuracy and 
precision.”   

Modifications of specific methods have been performed for the Phase 1 DOE co-located 
sampling program at SSFL to lower the MRL. The method modifications have been to increase 
the sample mass extracted and decrease the final volume of the extract.  The modifications also 
included mandatory cleanup of the sample extracts. 

With input from DTSC chemists, DOE has begun method verification evaluations by the analysis 
of laboratory control samples (LCS) and matrix spikes (MS) with the target compounds spiked at 
levels approaching the targeted, lower MRLs for methods that have been modified by adding 
additional quality control (QC) sample requirements during the latter portion of the Phase I co-
located sampling program.   

The modification of the herbicide method (Method 8151A) used during the Phase 1 study was 
identified by DTSC as a method modification that requires additional verification due to the 
complexity of the preparation procedure.  This method verification study was developed to 
measure the effects of the method modifications on the accuracy and precision of the modified 
herbicide method. 

The herbicide method verification study consisted of a Method Detection Limit (MDL) study in 
triplicate (seven replicate analyses performed over 3 days) that was performed by the project 
laboratory, Lancaster Laboratories Inc. (LLI).  The seven replicate samples were spiked with the 
target compounds at between 1 and 5 times the estimated MDL.  Five of the target compounds 
were spiked below the MRL used for Phase I of the DOE co-located program and five of the 
compounds were spiked above the MRL used for the Phase I of the DOE co-located program.  
The target compounds were spiked into a clean matrix (Ottawa sand). The samples were then 
processed through the entire modified preparation procedure including the methylation step 
(diazomethane) and analyzed per method requirements.  The herbicide method was modified by 
LLI to in an attempt to lower the MRLs by a factor of 10 by adjusting the method-required 30 
grams of sample and a final volume of 10 milliliters (mls), to 60 grams of sample and a final 
volume of 2 ml.  All sample extracts were subjected to a fluorisil cleanup procedure.   

 

2.0  Method Verification Study Results 

The summary of results below is limited to the LLI data generated during the verification study.  
The percent recoveries, calculated MDLs, and relative standard deviations (RSDs) present varied 
MDL results.  The variability was anticipated to be higher than the standard herbicide method; 
however, the variability may be greater than acceptable for the DOE analytical project goals.  
Five of the 10 herbicide compounds had MDLs calculated using the 21 points that were greater 
than the MDL that has been used by LLI, and two of the newly calculated MDL values are 
greater than the current MRL being used by LLI for the co-located sampling program.  The 
newly calculated MDL exceedance of the current MDL or current MRL did not correlate to the 
spike level being above or below the MRL used for Phase I of the co-located DOE program.   
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Table 1 presents the calculated MDL resulting from each of the three MDL studies performed for 
the verification.  The three independent MDLs are calculated using a students’ t value of 3.143, 
n=7, as described in 40CFR Part 136 Appendix B.  The “MDL 21 Point” represents the 
pooled/combined MDL resulting from all 21 points in the three MDL studies.  The 21 point 
MDL is calculated using the students’ t value of 2.528, n=21.  Included in Table 1 are the current 
LLI MRLs and the MDLs utilized during the program for the co-located sampling program prior 
to the method verification study.  The “current” MDLs are the unmodified method MDL values 
used by LLI for other programs, divided by a factor of 10 to represent the preparation 
modifications and cleanup procedures used.   

Table 2 presents the accuracy and precision of the three independent MDL studies, the accuracy 
and precision of the 21 point MDL, and the accuracy and precision of the standard method as 
published in SW-846 Method 8151A.  Accuracy is measured as the percent recovery.  Accuracy 
is determined through a spike procedure, where a known amount of the target analyte is added to 
the sample.  Table 2 provides a summary of the mean percent recoveries for each spiked analyte 
in the three MDL tests performed and for the 21 point pooled/combined MDLs.  Precision is the 
measurement expressed in terms of RSD.  It is a measure of random error, the type of error that 
is not well controlled.  Table 2 provides the RSDs for each MDL test and the RSDs for the 21 
points.   

Attachment A provides the amount spiked, amount measured, and calculated recovery from each 
of the three MDL studies for each of the herbicide target compounds.   

 

3.0  Recommendations 
Based on evaluation of the herbicide method verification study results described above and 
presented in Tables 1 and 2, the following recommendations are made for the DOE analytical 
program: 

1. Utilize standard methods without modifications for herbicides in future DOE 
sampling/analysis efforts.  Since the herbicide verification study indicated unacceptable 
accuracy and precision for 5 of the 10 target compounds, the recommendation is to use 
standard method procedures and reporting limits in order to utilize capabilities that are 
widely available at multiple laboratories demonstrated acceptable accuracy and precision.   

2. Elevate the current RLs to the standard LLI RL. Results currently detected will not 
change but will be qualified as estimated “J” values if the result is below the standard LLI 
RL. Non-detected results will be elevated to the new RL and considered non-detect “U”.  

3. Other modified methods for organic chemicals will be verified through an evaluation of 
up to 30 low-level LCS data performed during the analysis of onsite data.  The 30 low-
level LCS data points (if available) should be evaluated in a manner similar to the 21- 
point method verification process to generate percent recovery, RSD, and 
pooled/combined MDL value data for each target compound.  The 30 LCS points would 
be processed along with site samples in the preparation batches as additional QC samples.   

4. As described above, this process was initiated for organic methods during the latter 
portion of the Phase 1 co-located sampling program, and 20 low-level LCS results for 
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PCBs and 9 low-level pesticides have been analyzed and evaluated to date. These data 
have been summarized in separate technical memoranda.  

5.  A low-level matrix spike and LCS QC program should include all sample batches if 
method modifications are used in future DOE sampling programs to enable the evaluation 
of accuracy and precision in site matrix.  Accuracy and precision could then be evaluated 
in site matrix and compared to the performance in a clean matrix. 

6. URS will evaluate its background study herbicide MRLs for comparison including the 
low level LCS and matrix spike results. 

  



Table 1 - Summary of MDL Results

Compound Units MDL Test 1 MDL Test 2 MDL Test 3
MDL 21 
Point

Reporting 
Limit MDL

2,4,5-T ug/kg 0.0432 0.0337 0.0444 0.0854 0.17 0.082
2,4,5-TP ug/kg 0.0240 0.0577 0.116 0.1106 0.17 0.075
2,4-D ug/kg 0.2739 0.6652 0.5258 1.0656 3.6 1.2
2,4-DB ug/kg 0.4173 0.5122 0.3942 0.5303 1.7 0.62
2,4-DP ug/kg 1.8165 0.6722 0.7917 1.7768 1.7 0.8
Dalapon ug/kg 0.9709 0.9537 1.3235 1.8543 9 4.4
Dicamba ug/kg 0.2036 0.0745 0.1237 0.1529 1.2 0.4
Dinoseb ug/kg 0.4212 1.7082 1.1634 1.3268 2.4 0.8
MCPA ug/kg 107.4258 122.2933 52.4746 96.0340 250 76
MCPP ug/kg 315.1295 634.2651 211.2401 379.7152 250 75
PCP ug/kg 0.0098 0.0172 0.0184 0.0411 0.17 0.033

Value above the Reporting Limit
Value above the  MDL



Table 2 - Accuracy and Precision of MDL Tests

Compound
Average 

% 
Recovery RSD

Average 
% 

Recovery RSD

Average 
% 

Recovery RSD

Average 
% 

Recovery RSD

Lower 
Control 
Limit

Upper 
Control 
Limit

2,4,5-T 108 5.6 77 6.1 82 7.6 88.9 16.8 73 143
2,4,5-TP 93 3.6 55 14.7 83 18.8 77.1 25.0 68 114
2,4-D 118 3.3 117 12.1 95 116.2 96.6 19.2 73 146
2,4-DB 107 5.5 91 7.9 94 19.1 97 9.5 62 131
2,4-DP 166 15.3 112 8.4 112 11.8 130 23.8 62 170
Dalapon 86 6.3 85 6.3 62 20.8 77.5 16.7 11 116
Dicamba 145 19.8 127 8.2 171 64.5 148 18.1 54 121
Dinoseb 18 27.6 42 46.7 49 82.5 36.2 52.8 10 36
Mcpa 99 15.2 82 20.9 75 143.7 85.3 19.6 60 130
Mcpp 160 27.6 140 63.3 82 25.3 127 52.0 54 137

LLI LCS Control 
LimitsMDL Test 1 MDL Test 2 MDL Test 3 MDL 21 Point



Table 3 - Reporting Limit Comparisons

Compound Units

Highest of 
individual 
MDL tests

MDL 21 
Point

LLI Standard Herbicide 
MDL, divided by 10 for 
method modification (J 

value limit)

LLI Standard Reporting 
Limit, divided by 10 for 
method modification 

(current RL)
Suggested 

RL
2,4,5-T ug/kg 0.0444 0.0854 0.082 0.17 0.17
2,4,5-TP ug/kg 0.116 0.1106 0.075 0.17 0.24  
2,4-D ug/kg 0.6652 1.0656 1.2 3.6 3.6
2,4-DB ug/kg 0.5122 0.5303 0.62 1.7 1.7
2,4-DP ug/kg 1.8165 1.7768 0.8 1.7 3.6
Dalapon ug/kg 1.3235 1.8543 4.4 9 9
Dicamba ug/kg 0.2036 0.1529 0.4 1.2 1.2
Dinoseb ug/kg 1.7082 1.3268 0.8 2.4 2.4
MCPA ug/kg 122.29 96.0340 76 250 250
MCPP ug/kg 634.2 379.7152 75 250 750
PCP ug/kg 0.0184 0.0411 0.033 0.17 0.17

Value above the standard LLI Herbicide MDL, divided by 10 for the method modification
Value above the LLI Standard Herbicide Reporting Limit divided by 10 for method modification

Recommended Reporting Limit change



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
0.2267 0.2429 107.15
0.2267 0.2506 110.54
0.2267 0.271 119.54
0.2267 0.2359 104.06
0.2267 0.2353 103.79
0.2267 0.2462 108.60
0.2267 0.2294 101.19
0.2267 0.1969 86.85
0.2267 0.1779 78.47
0.2267 0.17 74.99
0.2267 0.1733 76.44
0.2267 0.1647 72.65
0.2267 0.168 74.11
0.2267 0.1705 75.21
0.2267 0.2106 92.90
0.2267 0.1808 79.75
0.2267 0.1836 80.99
0.2267 0.1638 72.25
0.2267 0.1824 80.46
0.2267 0.1932 85.22
0.2267 0.1848 81.52
0.2267 0.2112 93.16
0.2267 0.208 91.75
0.2267 0.2123 93.65
0.2267 0.219 96.60
0.2267 0.2157 95.15
0.2267 0.211 93.07
0.2267 0.195 86.02
0.2267 0.1504 66.34
0.2267 0.1401 61.80
0.2267 0.1079 47.60
0.2267 0.1406 62.02
0.2267 0.1162 51.26
0.2267 0.1044 46.05
0.2267 0.1143 50.42
0.2267 0.231 101.90
0.2267 0.2462 108.60
0.2267 0.1728 76.22
0.2267 0.1496 65.99
0.2267 0.196 86.46
0.2267 0.1629 71.86
0.2267 0.1646 72.61

2,4,5-TP

Test 1

Test 2

Test 3

2,4,5-T

Test 1

Test 2

Test 3



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
2.2667 2.6335 116.18
2.2667 2.653 117.04
2.2667 2.7909 123.13
2.2667 2.7908 123.12
2.2667 2.7029 119.24
2.2667 2.6403 116.48
2.2667 2.5535 112.65
2.2667 2.1074 92.97
2.2667 1.8748 82.71
2.2667 1.5728 69.39
2.2667 1.8844 83.13
2.2667 1.6367 72.21
2.2667 1.5333 67.64
2.2667 1.6226 71.58
2.2667 2.4124 106.43
2.2667 1.9815 87.42
2.2667 2.1891 96.58
2.2667 2.0095 88.65
2.2667 2.1256 93.78
2.2667 1.9883 87.72
2.2667 2.3014 101.53
2.2712 2.3669 104.21
2.2712 2.3278 102.49
2.2712 2.6624 117.22
2.2712 2.3456 103.28
2.2712 2.4629 108.44
2.2712 2.5076 110.41
2.2712 2.2762 100.22
2.2712 2.0344 89.57
2.2712 2.2197 97.73
2.2712 2.185 96.20
2.2712 1.9079 84.00
2.2712 1.794 78.99
2.2712 2.2136 97.46
2.2712 2.05 90.26
2.2712 2.273 100.08
2.2712 2.1005 92.48
2.2712 2.1665 95.39
2.2712 1.8808 82.81
2.2712 2.1933 96.57
2.2712 2.1936 96.58
2.2712 2.09 92.02

Test 1

Test 2

Test 3

2,4-DB

2,4-D

Test 1

Test 2

Test 3



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
2.2757 3.4573 151.92
2.2757 3.9601 174.02
2.2757 3.4997 153.79
2.2757 3.6964 162.43
2.2757 3.3839 148.70
2.2757 5.0177 220.49
2.2757 3.4743 152.67
2.2757 2.8954 127.23
2.2757 2.4535 107.81
2.2757 2.531 111.22
2.2757 2.6988 118.59
2.2757 2.3231 102.08
2.2757 2.2871 100.50
2.2757 2.6061 114.52
2.2757 2.7185 119.46
2.2757 2.6841 117.95
2.2757 2.5053 110.09
2.2757 2.2307 98.02
2.2757 2.922 128.40
2.2757 2.2641 99.49
2.2757 2.4443 107.41
5.6803 5.175 91.10
5.6803 4.913 86.49
5.6803 4.947 87.09
5.6803 5.031 88.57
5.6803 4.403 77.51
5.6803 5.261 92.62
5.6803 4.582 80.66
5.6803 5.334 93.90
5.6803 4.954 87.21
5.6803 4.538 79.89
5.6803 4.967 87.44
5.6803 4.453 78.39
5.6803 4.711 82.94
5.6803 4.663 82.09
5.6803 4.0101 70.60
5.6803 3.4047 59.94
5.6803 3.946 69.47
5.6803 3.1669 55.75
5.6803 3.0445 53.60
5.6803 3.8338 67.49
5.6803 3.0927 54.45

2,4-DP

Test 1

Test 2

Test 3

Test 1

Test 2

Test 3

Dalapon



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
0.2267 0.2599 114.64
0.2267 0.3786 167.00
0.2267 0.2879 127.00
0.2267 0.2689 118.61
0.2267 0.3197 141.02
0.2267 0.4405 194.31
0.2267 0.3403 150.11
0.2267 0.3301 145.61
0.2267 0.3021 133.26
0.2267 0.2605 114.91
0.2267 0.3005 132.55
0.2267 0.2817 124.26
0.2267 0.2719 119.94
0.2267 0.2742 120.95
0.2267 0.3744 165.15
0.2267 0.3204 141.33
0.2267 0.4349 191.84
0.2267 0.3995 176.22
0.2267 0.3769 166.25
0.2267 0.433 191.00
0.2267 0.3799 167.58
2.7404 0.543 19.81
2.7404 0.4892 17.85
2.7404 0.3019 11.02
2.7404 0.3485 12.72
2.7404 0.5526 20.16
2.7404 0.702 25.62
2.7404 0.4613 16.83
2.7404 1.5303 55.84
2.7404 0.633 23.10
2.7404 1.5552 56.75
2.7404 0.1968 7.18
2.7404 1.1788 43.02
2.7404 1.4855 54.21
2.7404 1.569 57.25
2.7404 2.025 73.89
2.7404 1.4984 54.68
2.7404 1.4043 51.24
2.7404 1.256 45.83
2.7404 1.0679 38.97
2.7404 0.8683 31.69
2.7404 1.1966 43.67

Test 1

Test 2

Test 3

Test 1

Test 2

Test 3

Dinoseb

Dicamba



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
227.528 222.6732 97.87
227.528 199.7546 87.79
227.528 290.007 127.46
227.528 247.5441 108.80
227.528 206.8072 90.89
227.528 221.8998 97.53
227.528 189.0421 83.09
227.528 267.1662 117.42
227.528 200.9182 88.30
227.528 152.0952 66.85
227.528 173.4384 76.23
227.528 178.7179 78.55
227.528 160.2243 70.42
227.528 170.2316 74.82
227.528 195.81 86.06
227.528 139.13 61.15
227.528 175.9499 77.33
227.528 167.7743 73.74
227.528 171.9971 75.59
227.528 171.7917 75.50
227.528 173.2286 76.14
226.984 435.101 191.69
226.984 444.4548 195.81
226.984 287.4663 126.65
226.984 314.6129 138.61
226.984 250.5333 110.37
226.984 514.5821 226.70
226.984 293.6371 129.36
226.984 265.109 116.80
226.984 205.9358 90.73
226.984 746.0858 328.70
226.984 128.9464 56.81
226.984 223.3066 98.38
226.984 349.6945 154.06
226.984 313.0266 137.91
226.984 307.603 135.52
226.984 249.9572 110.12
226.984 153.3274 67.55
226.984 124.7388 54.95
226.984 169.2946 74.58
226.984 152.2124 67.06
226.984 141.4397 62.31

Test 1

Test 2

Test 3

Test 1

Test 2

Test 3

MCPA

MCPP



Attachment A - MDL Tests Data

Compound MDL Test

Initial 
Concnetration 

(ug/kg)

Measured 
Value 

(ug/kg)
Recovery 

(%)
0.066 0.0811 122.88
0.066 0.0841 127.42
0.066 0.077 116.67
0.066 0.0775 117.42
0.066 0.0773 117.12
0.066 0.0829 125.61
0.066 0.0766 116.06
0.066 0.0462 70.00
0.066 0.0443 67.12
0.066 0.0504 76.36
0.066 0.0332 50.30
0.066 0.0393 59.55
0.066 0.0411 62.27
0.066 0.044 66.67
0.066 0.0717 108.64
0.066 0.0611 92.58
0.066 0.0656 99.39
0.066 0.0572 86.67
0.066 0.063 95.45
0.066 0.074 112.12
0.066 0.066 100.00

Test 2

Test 3

Test 1

PCP
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