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[ It J TETRA TECH 

PITT-2-1.O-.028 

February 17, 2.01.0 

Project No. 112G.015.06 

Mr. David Criswell 
U.S. Navy . 
BRAC Program Management Office Southeast 
413.0 Faber Place Drive, Suite 2.02 
North Charleston, South Carolina 294.05 

Subject: 

Reference: 

CLEAN Contract Number N62467-'o4-D-.O.055 
Contract Task <Order .01.07 

Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance 
Project Plan) for Small Arms Range Site Inspections 
Naval Support Activity Mid-South 
Millington, Tennessee 

Dear Mr. Criswell: 

Enclosed are one hard copy and two CDs of the subject Sampling and Analysis Plan (SAP) in 
Unified Federal Policy (UFP) format. Per your request, hard copies have been forwarded on 
behalf of the Navy to the Tennessee Department of Environment and Conservation (TDEC) and 
U.S. Environmental Protection Agency (USEPA) Region 4. 

This UFP SAP has been prepared under two separate CLEAN contracts because the Seven 
Small Arms Range sites at NSA Mid-South are located on both active (E,RN-funded) and 
closed/transferred (BRAC-funded) portions of the installation. Copies of this UFP SAP have also 
been provided to Mr. Howard Hickey at Naval Facilities Engineering Command (NAVFAC) 
Midwest under the E,RN-funded contract. 

Please contact me (email lawson.anderson@tetratech.com) or Mr. . Geoff Pope (email 
geoff.pope@tetratech.com) at (9.01) 523-95.0.0 regarding any questions or comments. 

Sincerely, 

Lawson Anderson, CHMM 
Task Order Manager 

LMA/mlg 
Enclosures (3) 

cc: Howard Hickey, NAVFAC Midwest (letter, 2 hard copies, 2 CDs) 
Jim Heide, NSA Mid-South (letter, 1 hard copy, 2 CDs) 
Charlie Burroughs, TDEC (letter, 2 hard copies) 
Greg Fraley, USEPA Region 4 (letter, 1 hard copy) 
Chris Pike, Tetra Tech (letter, 1 CD) 
John Trepanowski, Tetra Tech (letter, 1 CD) 
Ralph Basinski, Tetra Tech (letter only) Tetra Tech NUS,lnc. 
Geoff Pope, Tetra Tech (letter, 4 hard copies) 661 Andersen Drive. Pittsburgh. PA 15220.2745 

Glenn Wagner, Tetra Tech (letter, 1 CD) Tel 4 11.92 1.7090 Fax 4 12.921.4040 WVNi.ttnus.com 

File copy - CTO .0107 (letter only) 
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PITT -02-10-027 

February 17, 2010 

Project No. 112G01506 

Mr. Greg Fraley 
U.S. Environmental Protection Agency Region 4 
Atlanta Federal Center 
61 Forsyth Street 
Atlanta, Georgia 30303-8960 

Subject: CLEAN Contract Number N62467-04-D-0055 
Contract Task Order 0107 

Reference: Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance 
Project Plan) for Small Arms Range Site Inspections 
Naval Support Activity Mid-South 
Millington, Tennessee 

Dear Mr. Fraley: 

On behalf of the Department of the Navy, Tetra Tech is forwarding one hard copy of the subject 
Sampling and Analysis Plan (SAP) in Unified Federal Policy (UFP) format. This Final UFP SAP 
has been prepared under two separate Navy CLEAN contracts because the Seven Small Arms 
Range sites at NSA Mid-South are located on both active (E,RN-funded) and closed/transferred 
(BRAC·funded) portions of the installation. Copies of this Final UFP SAP have also been 
provided to Mr. Charlie Burroughs of the Tennessee Department of Environment and 
Conservation under the E,RN-funded contract. 

Please contact me (email lawson.anderson@tetratech.com) or Mr. Geoff Pope (email 
geoff. pope @tetratech.com) at (901) 523-9500 regarding any questions or comments. 

Sincerely, 

Lawson Anderson, CHMM 
Task Order Manager 

LMA/mlg 
Enclosure 

cc: Howard Hickey, NAVFAC Midwest 
David Criswell, BRAC PMO Southeast 
Jim Heide, NSA Mid-South 
Charl ie Burroughs, TDEC 
Chris Pike, Tetra Tech 
John Trepanowski, Tetra Tech 
Ralph Basinski, Tetra Tech 
Geoff Pope, Tetra Tech 
Glenn Wagner, Tetra Tech 
File copy - CTO 0107 Tetra Tech NUS, Inc. 

661 Andersen Drive . Pittsburgh, PA 15220-2745 
Tel 4 12.92 1.7090 Fax 4 12.92 1.4040 www.ttnus.com 
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·,.,-11\' ·!·~;tr.~ ,.J>.,.; '<:f'~',; ,~".f·:·.~ /~'.'-(~ ,,·)tl"~r<'i:;'<->,-:" >::··i'\:·~<-_·' ,: /» . _ -r, , , ',', '" ' I;,. 

Tetra Tec~·NUS, Inc .. (Tetr~'Techrh~~'p~erJ~'red this Sampling and Analys,~pian (st\P) (fi~ld SClrrlpling 
;"~,;.\:,:~ >:~;_,:,:' ;<J.::·;"\;~,-'l~-,,::;;r~i -',} :;, i:~;<h? ~,~;,O\_:,;, T,':', _, ::'~',)i', .-.~:; <,','-,' ",,), '-;_'" "'f';! ·,"c'.:;·:y~",.··>~~,"- ',':1:;'")('''~ ,<-\';! ,;',"~ 

Plan (FSP) and Quality Assurance Project Plan (QAPP» for Small Arms Range Site Inspections (Sis) 
, ,,-"":~ :,~-n-f,:'.? -'',:It/,\r! .:-~;~'-: 

under two Comprehensive Long-Term Environmental Action Navy (CLEAN) Contracts. CLEAN Contract 

No. N62467-04-D-0055, Contract Ta~~ Or<;ler (CTO),010,? (i.e., "theB~A.C CTQ")i!l~'4des thE! twQ 
'-.'~-,l ,;" -; ,{:,' C~f,:~J,"~'\,-}:',"';~ ~"j:";f":' ;~~:'nr,: {<:,~.~'"',;,:" JI,:O:"',;-!::'-'i'> '>-: ;';r'::?'i~' '>'-;,lj~' ~~:l;: ,:~';;q;:nt~n-: .n,>,'~~':, ,',},-, \ t:CL'·'- 3>~fl";'~.f\ -; i 

M~ni!i9I1S ~esponse.p.r09r~rnJ~RP)~eIi9iq'~si~~s ~mt~rrn~r f':J~y~ gf9perty :, the ,Rifle ~~~~,e.,an~~()rse" 
""\,,/,,n,.,: _;~\: -- ,:; -'.",J __ 'i~; ;L",!il,'_~~,.>:";~,~,:,,,;.-t ,<j,Jl,,:C>~'!:-'>'! ",.:.-.'~. :~,;. \'~~" __ ,~-"\"';i""';-/ .. """:,, \ ,-,,1 '::, '\f:,'f:~~:3/'; ::"J':, ·'\'I~,j." 

Stabl~!) Skeet Range #2; which total 43,7 ",cr~s .. CLEAN Contract No. N62472-03-D-0057, CTO p275 
; ,':'.'!:'-",:!,J, , ,''!':}-'' ;:-~:"'~:'::--- ;"::";'~;:::::'!:~::'!\{-l ,~~~: . '-c :;<:-~l,<r,; _I' ','I ''-,---<',i:? -':;,j" ·~':'·j"'V:'·i ','''lH~::'',: 'J"'-:~'~!:--'{~:, '-r' ,'." :: -(, '-,:?'-,.:~' 

(i:,~.;,;"tr~(E~,~;. 8~?~). !ns:'~(~;~~h~' fiYr. ~~F,Sjtr:~,:~itpi~ .• t~~cR~tr!gt'iRst.~,up:tiOn)O~n~~~,~)~t~t ~A~~~,: 
TraR)Skee~ R~\mges #1 and #2, Aircraft Firing Range,and Horse Stables Skeet R,ange #1, which to!",!. 
, <;-::<, :'H~d:'·-'·':~;.'\:'-" ,:'y' ',,';"..l.c",:~':{ ,"-"i ;:':';'.~(:", "'{ :·~-,~:,'.~Y'1:;j;~-:j ."1'(,' ':":',,-";.~;:\ :' '(lCL\:>'i " ,:-" C~':,?:j;'\ f<'i'-:- ~ "_",> 

91.8 acres. 
't,~':;~[)Uj~'}j ;'(,~''1 f,' ";\I! ":r/:~L'::f:~i 

. _ '. ' ~';<'A' .: :;;~"'~ , _-, • .<i 'I _, ~.>l'_,- .. , . k!;~" -·.j':':lL)1.:~·i"~ J i.>;:~" [" ",;' I ~ ,, __ , ' ,;~.':"\~J~,-;fnd/Ji-:' 
Naval Support Activity (NSA) Mid-South is located in the Town of Millington inShelby County, Tennessee, 

~~~f[ ;",~':,::'urn ,,;-;''',:,:; -i.1f.~j ~t',; :Q,; 
approximately. 20 miles north of Memphis, 180 miles west of Nashville, and 7 miles east of the Mississippi 

~ivT~;,) II~\~er,f.~[')ga~~~~:}·,.~~·~,~;9;~~s, f,n~: "~~~~s.' ~~ Hn?: .9f · th,e 51~~?~~Url~n~: N~~~..Jn~<t~l}at,i~.~S in t~~ 
w~fl~:. : ,~~ C)~:~p~~I}Q~~\ th~ .~~~~{~~~1;9Y~~ ,1, 1,9~ ~~?~:I,i.,~q~\~~i;~,g:~miSt,7~ p,~r~gn9irll' gffi9.~r:R~rs~l1n~h 
a~;?lJg!yU\~?~; :;,.~~v:~~1NfVY ;~~P;;:~~i~i~l~c)~;i~T:~. ·~r~e,:i~emlfi~;~:,~t .. N~\~:,~icl~~,?,U,t~ .. ~;u~ing;~; ~,~1Ii~!n,:~ry 
As~e~sment (PA) comp,leted by Malcolm~Pirnie, Inc., in J\ugust 2Q05,inciuding PistolR"!ngs, Rifle Range,' 
- i'~;'>!! -/',t :~n~:;<;f:~(;:~~c~'~ VC',)'~}:Jl1\.~' ~:'(~.'- .:, :S-~!;, ;:',{:;; ~:/ll ,;:)-·.'nf"':·~ l~-:']-~;F;U::<~~t; ,,'::o~\L,:-'~ n<·!',.'-~'~: ~:',jl' ,:'C it;,,; ~\,: ,~;:'~~,~,,::::' n{i~:) 

~!r1~~n/;;~>i~~~19, R~~~~;,!rf~~~,~):~J: ~(~D,~~~.~1 and ,~t!. ~or~~~t~~~~s i~~e~L~"~~~~,~Jl.\~,~,~,;.~or~e .~tJRI~~. 
~keet Range #2. Trap/Skeet Range #2 was ac~ive during the PA and was,not'includ~d; therefore, only 
!f_~\)''.J.i-,;,~. :;'n1r~:~L'~,:,P- ::' t~-nr:[,';'lO ;:~UE:v~:,~;n~:~ ;' ",(,~ 1.>:':,;f~t':)1. __ ~~i ~:/\:,J',,<~" \.-: >' ~'~;/;-,J ,>\f,f :~k.- /iC··' o:'\nlh,>·:i·t;:":~; -.::_< 

. six' sit~s were includ~din the PA R~port (Nialco)m Pirnie,200~). T~ap/Skeet Range #2 was 19ter 
I';: i-",i:-A:::-;,:;;:;'\'f"i ~f)~ ; ,' .... - - :,,~'-l'~-_:',:,,;·\'''~~:)H-~k,;',~~:-.q Cli",-!,- \-- :'~-; l/~ 1,:.'Y:~nf:;"f ti,; {>:,-;,~; ";f :--';; \ '" ):'<';'.'f;'H):ih '-,,',' ~-)::L'.'·;~r j ;,:~ "j':',; ,;t1':L'\('t',!,. 

inactivated and was then added to the list cif inactive ranges, bringing the total tos~velJ. 
,,;;~') :';-~'~>~':'; L::.[;:~ ,?;'~'J t;", 

As a result of. the Navy's, munition.s training activities, lVIul1itions Cons,tituents (MC) may be present. at the, 
_, ,,:"J-; -i---~, .'" :"ji'l ;'~';~):~1:5/).' r";:,:,~\n(,\_'<o:~-t, ;~C,1.{:· f.ir'~~~~- ~(~~':'-:! i';; :>~H);;>,d'~; :,}~i:l;~"/\2:-~'~~:;'I;/ . .')(~~ fii >:-:>;\,_,,\_"\:;~,: ;'~\>h_~t,;'i",:,,:";~ ~~'.Ij',; 

s,~Yje~ .. S!~~~)gfa:~7~,~~ N~~.Mi~;~gu~r:,j .~U?;H:PRSI:!,~~ ~~rpl?~iV~~ gf,~,~r.mrr~;~f'i1:~9~}~~",~?~:~USP~~~3d;~t~ 
be present. The term MEG includ~s Risc~rd~cI Military Mu!')itio'ns ..(QMM), Un~xpJoded Or,dnance ,(UXO), 

/.!,,'f' ~,"~ 1/ ,_~~.'~.();~'o:':~;:, ~ ~-:;f~~~:; U~:,~~-1f;1.;- ~.t~ ~'-~i>~';I',' \,.')r('::;,//' :~C;~,;',,'-:~d;y'.' ;b~r',~~;':i;"i~':;'~F!n',~~ i._:,:-:tr-r-,< i:lf,:,p~-- ,:. :.\i~,q':',;,,>! 

and,MC, iO high. enough conc~ntr~tions, to POSIt <;In explosive h~:zard. T,he Navy is following Jh~ -t· ~ ~ ( ;,~~'~;~',,\' ': ~_, -'::, , " < «;: :';:'(':';',' / '~) :.?t(:; ~ } n, )(" ,':, d ii;V~ n,t)~) r:.t-';( s t~::~! ri(~'J-":\! ; ::_\ :" \':~'frrnb~,~:.,:~~ : ~;' .1'0 '.';"~:;':\; 1 ,~,~, ~ !, ,,' \_~), .; { ,1 , 

Compreh~nsive Environmentp.l Response, Comp~l)sation, and Liabiljty Act (~ERCLA)of 1980 process 
!o:" -<, :""'>''; ", ,-"-'t:'; o~n~,'·:, ;',,"::::, f~·;~"~J0.f/;-'."l ,:>":.,,:, ,-:'_'~'-"'-li'k"'~ v: ,~F' ,~;"/i:f<: :~_(;"",C" ~ I'", :~·r;:.\n( ';~,t '. :r - ~ ~,'-1~;~:;;': ~~::i" '-<,::,.:,' 

for the ihvestigation of these sites. ' . 
~-':'"';:~';,.' ~.)'~~?'~:',; '~}'-\?:_j\ '::,!'~'.-- _~>t::r~nt-i'~' i',-_;;,;'" - .... '.;:--'.~~~. A~;~ 'i(j~ '.~; } 

~E~' 9.~P;~~;;.r?(~~fens~ (P~b');~,as~r.~t~bi!;Q?~:~i ;~~~~~te pro.g,f~P 'tq.~~:#r~,~:~"C!o,s~d ~iN~ry ran~~~ 
known"as the Mu'niti~n's R~sponse' 'p'rog'ra'm (M'RP) " and' is' foIIQWing'ihe' Ct:'RCLA' pr~'cess forth€; MRP~. 

, ' _ -::<~iC'~~-'<-t(·;'·~':" .'_-;', ~:;:'-~~r tl;-':~,\~c~ I.:~"~'~-! 

The CERCLA process is similar to the Resource Conservation and Recovery Act (RCRA) corrective 

action process. Munitions SiS at these seveh inactive ranges ar~ being conducted under CERCLA. 

These sites were not identified when the most recent RCRA Permit for NSA Mid-South, which became 

effective on April 24, 1998, was issued. Since then, Malcohn Pirnie conducted the PA, which correlates 
I ' 

with the informationgatheririg/initial evaluation phase of a RCRA Facility Assessment (RFA). The results , . 

oeO.906/!'!, • 
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and recommendations of the PA were usedJo,deyelop thEffieldptogram for theSis, which ,is described in 

this Unified Federal PolicY (UFP) SAP. The CERCLA Sis correlate with the saniplingphase of the RFA. 

The nee~fqradvpnce.rrieqt.to the, CERCLARemedial Irwestigation (RI) PhCllse, w~ich cor~e.late!? wiJh t~e 
;._ ... :>~.:·-;··;r;,-:'·\_:: . .' -,.-{":;'-:"j 11;,:.~':: ('.;:;~~~'i':~·'?~J:-< 1',: ,/';:,.:.: .. , ."'l >·,'!,':>.V'.'i'.~ :·>-·~-~f '~;.-.>}~ :--;,.,:-:,.-: .:~-'~'L .f~'-_-~-'~·j'~·:·~C~t ;~"d;:·j 
RCRA Facility Inve~tigation (RFI) phase, for one or more ofihe MRP sites willbe ~e\ermined bc~sed on 

, .. _) -.. r" .. ,;:~~··,Y·.:f~'~· ,,;<, " ;:'~::'.,~' '< .:,.;;, .- ", <'ff ", . .: , "i""-, • '.," );.'.,- 'i,'J~:~::-"\ ',-/,:~.;:;\: .. -:._"; ":> .. '>- ~,···f.:.-·;· ;',,:)"-: 

the results of theSis. 
fl'" .'1.:(:.," .:' ,,,, "", I, ; ., . 

. -:-.,', ... ~.~.,-.~~, --··.~>:~;::<.~:-r·i .,' .~, __ .-~.: .. ·\,,-i)"~~~j, "~"~~" .. '::":1':. '.: \ .~; :", ';~ '. :::;'1/' '~~;:~f'~, ;" : ."'. '.;:' . {'::~::~'(' .. ';<' -,~:.; :, .. .' .... ,.:~'~:; .... ,<- .• ~. 
The August 2005 PA report identified six "other than operational" small arms and trap/skeet ranges or 
".",~Y:r~t:}\ ~'~"';~' >.~-"'.<.t:' >~"~'\' ':.:-~;. "l/~~' : .. '\_~ ": .i:~~~!': -1._ L;, .. , '~'~".' -~.:;,-~·,;:·'./;l,,;-\/..<\. ~':'~:; .I,.-'>,'::r,,·~ '·".,,_'f'·~'i ~1\:"~ ,<;~::·:t·~;.,.'~ 
MUnitions Response Areas/Sites (MRAlSs) at NSA Mid~South requiring further investigation, Closed, 

;,.", ", .l~') .') ,\._:,::>~.~~.;'>:' ... ,.;.~"",,;",',~',):.' ,:'\, '--'.'1, ' .. : .. "'" <:;: .:<,~.,->.:" \'.':''>''''i-',,' (:~'\iI~;-; .~~:.' ,:~.:-..; /_.~.;::~':-:~'::~!~j:.::" 
transferred,and transferring military ranges and sites not located on an operational range are considered 

c_::"\.;·f'~:·" '~:;:i _", ,.;--<~:,,:.,[. :;::.,:,-.::.~".;,;;_~:~::::,,<_: .~' . .':': ,::r'~!,:,.~:.: .. ~_~, '. ,,',"':_:',c;':,-':} -.:,:~': .. _:~,;:.>;::,~' .. : .. '~: ,":. "::'e-"~,'" :,:,':'.>'~~."" >"-.;; 
other than operationaL The MRAlSs described in the NSA Mid~South PAReport are indicated on Figure 
1-,.:-) t~;:~'1V? ._-~~,' ,>;~{.;<,~.:\ '.' '. ~ ,:." ... ,-:;;'~". ,/~'.' ~.: ,:J .... :- ;:q:-';.;~·t :";:' ·l. 'f ';': ,-.,' )~r ;., ·}t .'~"~:' ··.-····;-: ___ ~~;/.-·i .>:.',~/(-;~':;f'~'-;"' 
ES.1. The PA u'sed five primary sources of informa.tion' to support the facility data collection' effort, 

. '~-.' ,;:.-::. <,:';'< '\ 

including historical archives, personal interviews,installation data repositories (including the 

. Administrative Record), visual surveys, and off-facility data sources and repOSitories such as local 
Ilb~arl~S'~~~ h1u~eu~~":<' " "';;; ".!'~'" <, 'f',;'~.,\; .. ", 'CHi; ' .. "..' 

~,:'" :~:'.~ ... _!;::~.,~'<~ ,'j;- :~'::<"':: ·:Ai-.",!;'·,; I.~:<,~·,,, .. , ,:,~",;' \"'J,>:- .. "; _~j,.;' .-;',:,~',,:~.? ';-'-";:'1;:.'. _,';~~>_i.-~,({-·<;~\/j.r' ,:>·:';>,,;:~-j(~'~-,\'-<L,' _: "'~'/. 
The primary objective of these MRP MRAlSs Sis, is to determine iffurtherCERCLA response actions Or . 

i:.:;<··~', '.,(>: ""."~'})"'j ;~~-i:':'k~:'{~~;' ',."··-,;:;<i:,·~(~;r>-:-;.' <,_/,,< __ ::->:",~,:,-;:; ~,~>, . l';:',. -,~.;!::.:~nJ) ~'<'.:-,~.-:", :,·d:~ ,:,>.,';'.':, ';'~, .. ".~'" .,,' ~.';/, ,' .. ,",\. 
Rls are appropriate. for any ofthe sites'ideritified' in the PA. '. The Sis consider the background information 
:"'~~:\ ;",";'.:,::-" ..... !,:::">!;'~~ :'i)·:f; .. <> ' j\:,j·,;t'::':J.: ":';, <,~~.;';ji,':.:.-.·:j; >,:_" ~,._~.~,";':.,,_ "·!.,-.;ir,,:_{J .. ?;~"··i~·-,.:~ }.;(,j'j '~'i':""/'<,;~ .. ~~;'.h:!il/.) r~, .,-' 

provided In the PA and collect supplemental site-specificerivironmental data to further define the nature 
';1;"> . ·t, }:~ ~": ~';,i;' .:. /::,> ";:/;1 ~ . ~ ,: .:'!~ . ;:)~·l~t .. :;.~ (~lf n " /. c- ::.: ~ . ..':>p ,!' ,:; ' ... >~< , '/~.f~'! ",.~ ;~': I". : . : . .' ,-. \} ': ~ .~. , (: :;~~,\, 1 ,',.:,~'" _:1 '<: ~;' ! ,~Y>:<;>j1 <.,i+'_" ~,o ,,-. 

and .. extent of MC at the seven' sites discussed above .. The Sis are a secondary component' of the 
~:.;'~i\)i~":i:'.} "_:~, -i ',_", ;._ ;::,;, ':Y',;, .. ,~·',·l;r."··~;J .. ~< • • -,.<,;-;-; ~;., ~~>:.'~,," .. , -,,~:"i-;i':I, t--:'_~ .i.~,., ' ,:,,- ' ..... - .;,1:,.;\. ~ '.-;' <-~.,:,i,.(~,~,? ... -·::"d'H·-:~ r~,,:L!~:/;" 
CERCLA site evaluation process and are not intended to ,be a full-scale study of the nature and extent of 
,,;;,.,;t;:: '-''-~'.'-::)<>-'; ,,::~;:.:·-:,~', .. ;(1~ \_.,,; r >tJ :>:':c" ,':<i-~, ~ ii,. ~., ' ,~:.\c:j. ~: , .... ,.,'~., :~A';',' ~::r!·:'<·i·'~(i ~~':.;'~;',:_:~,':"" ._;"'1 i--- :'>{, a{"l:i;~~i- <':":f,:r;...". 
contaminatio,n, . Thl3 Sis will consist offocuse~. samplinfj and analysis programs to 'identity potential 
,>-)<:".~ . "/ _-:-'.~ :_.·~:F-= .-,i"' ,.,>.,:,.>"",,'~;,.'> ;.; _' "- .' ./,:,j'~-t~ t:<r.!E}:.,.,,,~,,1.:~'i' <~~'F>~'i .,~'.,\'~ ·;·:t.:·'· ;~~ .:_:,':~ {,:.\i;'1 '~fL:" "." ':');(f~" ':> ... 
contaminants based on information in the PA and various, Navy and re,gulatory guidance for investigation 

! 1\:' -, ~ ;",.;._ '-, '. ",(> :'", - ;',,,;c>f~,';' ,', '. 

of small arms and .skeetranges. 

';:""~ ~i: .'i";i,~:-,;.·i ;:_: \"f'~:-i.,:.' ·~J'·>?·_ti ;'~ld~'~:~~,~'''i·.'~(:;.l~-~'- "y:·.·: . .-.:/~,.li-;.'! .. ":i~~,\~-'::.")_,, :y:)'~ »\:"::\'i(;<~:.r~l -'.:'. ''-'':'i ~,~.~< > .~:~,:'~:.-;)': ~.- .. ~', 
Theinforrnationprovided in the worKsheets included in this SAP wasdevelope(lbased onther~sultsof 

thepr~jec(sdo;Pirig rn~~tinb~ Mt~;ridJJ by th~;' p'l~nrii'~g;lear,;',; '~hic~b6nsists;of~epr~~~nt~ti~e~;6(th~ 
, ; ~:') ~:<'~: ; .~' ,:". j' : ~:'/~ ~":-'. \,~, : .. .'~: I~ ~' ~.~;~ (~. :i::\! .. :_.~ .t-/:· ',' :.{ , .,' ',":'~;'! ~: ;"'; ~ : !'<, ". :'! 1'! '_ :}: :'; _ ,-,-t '- ~.,~ ,i:'~ )"-J " :." \~', } ~~'~ ... ' ~- : 'f~ <,.<'~ :' ';",-; :j.t: ::;;'" ' ,,>!' :'_:~., "c·> { 
Navy,~nited States Environmental Protection Agency (USEPA), United. S~~tes Geological .. Survey 

(U$GSrT~~~e~se\i' D~part~ent~f E~viro~rne~hH;d CBn's~~ati~~(1dEC");;g~SJfe, 'I~c. ,snd TetraTe~h 
i. J:'.··o.·:'_: ~.(Y-.'~~i :_:'.~/\ ;:.,,':,~:i:r',r; -;:;,:~', ' ... ~ ;' .. ~. ; :·.tt::(: ~-/:':·',.:,:-~':·:~~I"·-:('·;'.j::j. '_;!'\;;'~'»'I ~f;~.fT:}j:i'·~~l~.;·:'f~:':": -~)-''c,-~,' '~('"';.,~': ,'~ 
(see Worksheet #9 for attendees). Worksheet #1 o contains the problem statement and general 

Conceptual Site Models (CSMs) for the skeet ranges andsmaliarmsra·~~~s.The'csM';W~~eU~~d: cis 

the basis forthe development of the Data Quality Objectives (DQOs), which are contained in Worksheet 
.. <V;,'jf·,.:. _,l~:,'_~;-."_·:';_;~'.'·:·;·"'~-:;~:'~:<':;':<: .. ~t·~~,.~,);-:,. :~ . ."~', :,:;. -/~.,:,\":,.~·;-'i,,.~: .. :··>i· ;_:<~.:":",.:o,:",,,:~-;.;~~~.:.'. ". :>~,/.,,:;.(-"{;~~' 

#ft .. ; Theremaii"li'ng worksheets describe the SI'sampling,analytical"and dataevaluatfonpr6ce~uies 
i~bludingqUalityr~qU>irem'erii{ , : ,,' >. .,;,1.\. ',"I :'\;'" , ", ,i'" ,. ." 

: ~ .... ! 

',) 
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·r ~·",.i·:~-: ~·,>j~,J.-d, 

SitiN~~J;N~~ber: ..... NSA'Mld~South MilUngton, renne$$~~ . 
Operable Unit:NJA'" ..... . .... .. ...... .. . 
Cpniracto{N.$me: . TelraTectiNUiUrio, \. ,;;".:\ :,:,,' ',' 
Contract Numbe'r: ·N62467:04:D-0055/N§241~~g3;'P~Q,Q.5.7 ' 
Contract Title: CLEAN IV ;';h',TI.;;i 

1~rk~SSi9Xhi~! N~rn.~er «()~tiO".~I):':·".~!~~~.~~/F2~5!:~;;.;.",,~,::,;. '.;.;k;'; . ,.. . ..~; 
1 iThissampling 'andAnalysis Plan '(SAP) was'prepare'din aceordance' With"the relil9!t,~m¢:r;\t~,ot,the" 
UniformPe(j~FflIPolicy for Quality Assurance Project PlalJ.$(Yli:p:\g~:?f,?t~'r!SteA",~005) ahdUSEP~ 
G,uidancefo~.ql,ualityAssurance, PrQjectPlans,' EPA ~A/G"5: 9IJM/1:i(gO~?):.,· . Ii", " 

, /%~t'1 ~ ',.\:,"<:! ': _:,' ~f'''_-'-''~'fi):-':;J(',l ;',; ,::' ;_"" .. ;.;;.:, :i.~~,;·!.': .. :-~,.;,~';.-< L't ... ;,:.,.~\,"" " ; ~ \ \. ; 
2, Identify regulatory prQgram:Munltiqns;R~$PQrj~~pr(jgr,~m:'JMRPtNatiori'al'Oil + and Hazardous j 

SubstaAcesipdllution Goritingeney Plan~;(NC'pj;G'&mP't~f.le~sive:;~nvif&n'rYjentajR~sPbhse CompensatioH· ~ 
and,biability(CERClAkResol:lrce CeAservalionaAdRecoveryAcHRCAAf" j. ,~,;;, .,', ",\:\<<; \,';' ". ".: ! 

.\ f"Uf] ~ .~';;;,'-/_'_; rY~,<~::: '\: '--n;' ! ~~;;_:"3/r'!~3rqi t:;' ,-l, 1 I:;f),:(> '.<'> ;)rn~r'. ;\ -"~ .. ";:'(L)T··~: 

" ' 

.'. ~, 

;-'0 , 

4) .List .. dates,C~fscoping. sessions thatwerehelq:: 
! S ., /~/', " ' . ·',i,,-". coplIlg:"esslon.. .' ; " .. ,' ;'. ' 
\<ick-off m9'~ting for dev~lopment of conceptuaPsite'rrioa~ls:;;' ,i,'; ",' .... '. , ,,(, , . 

(CSMs)andData.guality~.objectives . (DQ0's)9 i,j':r:, i,i:, l;li:J;;:SeptE~m6gr:::1'4';abd15, 200~ 

ScoPin~~~~ilng tOTevie~'CSMs and~,QOs':;di. '/,~~~r~:~~<~'~D~ $', 2009 t,; ; 
l\:~'~ ~ .~'~~!':<' ~ '" .... ' ..... , ''--;Ir\:~,\.-;~:,::,,(-?-·\'.~~ 'i·"i~'li'·._,,:~ , ~,;.,r 

5: List dates',and,titles .6fany, SAR . documentsw'ritten for. ~ pievlou's'sJt~\Iiior'k'tn~t ·~re. relevantto,:ttle, 
cl;lrrenUnvestigatioA", . fi'!';,c'" ,U,; . ,,,):A';:, 

[ 

! Title, '\;~; ., , , : ".".". ,. ,...,::;,. ,,'t.~ ,. ,;?:~~:~~t7\::;, .. ,:'::':l 
preliminarYAssessmentXPAYCMalcolrnPirhie)j,··· ·."'.h'·· ",.";,!,'.l'J\ugust2P05"" ; 
\1ydrogeolow;:andGrout1d~WaterQualit~i~b~1il}'~IS,~eP,~~t, \'~/: (fy .'J:'E· \ t'L,::' it i.: i ;.,:, 
~ctivity .M~tlJphisi",MiI~ingtpni"""Tennessee ~'(earmiChael; , f .. " '. ,., . 

Parks, J<.ing'sb'UI¥,.and L~dd) . " p' ",,,,, ),:[;":: ·~':."X';[.'!:i;,:":'·" >.: ' ,,'. ~~-"'-'-'-'T.'T'""...,...-;--~--"-,-' ~<':; j 
t'!ydrogeoldgyl of Post-VVtlcox Group Stratigr8'~tiiG;l9'nits Iii: '.: 
the Area of the .. , Naval Air .Station ,Mernphis,.NearMiUington,., , 
tennessee'(k!ingsbury ahd:'Caniliohael) c,',.C:;; '.:. i','. .'..':, i, .. 
~roundwaterMonitoringNVelLManagement Plan,. Revision 8. 
(E:I1SafeL; ;."" ' . 

t;,' ,")-t.iZ):' b~:" ;"I~''':>-i\ ~ 

6;,,, List. organizational partn~rs. .( stakehold~rSr ',ano"<Gb~H~cHoR i"Wi,t~I;I~ad, .. organization; 
;,. "._. _e~, \" ', .• ',._~" _'~'_r •• "~.'" .••.• ,,~,... " ,<,::,~",~,,~,;,~-;~::~t;::'<~~~,i.~',"~}~·l.f.:-~~~,~J,~:y·~t~.>!., ,.:: .. :'~:).~!,r~/:~~.i __ >,_,. , .,: _.p •. _.~» 

U'nited State'~;'Environmehtal:Prorecff6n""Adehcy '(USE'PA):~eglon:;'4 ':.l.·:~ebulato~6v.ersight: TDEC.····::,; 
RegulatorvOversight:. and.the.,City.,of.Millington, ., .. ,"" .t)V'L ;::!~\I??;::,!T':F.:,r;~,.".:.. . ";;' .. , 

7; Lead ~rg~Hi~~ti~n: Na~aP F~~ilihe'~ Eii§iH~~tini:F6·ti~~§~d ;Mf~~eE;ti'{N~VFAt1MVyy.1 Property O~rf~r' 
(ERN sites); Navy Ba$e Realignment and Closute'qBRAer''Rf;8drami'Ma'nagelrleht Office (PMO) I. 

S'outhe' ast· (SE) - PronertJ Owner: (B' OAe sl'tes) 'i(:'·:·:n,~;',i 'I'r'> , ',.' ;',;\" :':.,;;~ i '·)"·H';\ ",.'; , 
I _ " ..• , ,.· .. C~A'_, ,_ K "7r~'" " __ ,.: J~, A" ,_ "., ,- :H"'_'" ""',>'" 

i - t,-,;;i ,J:_~:<:.~".~ :.,f;.~'/(':\:':.'_'\)"', -'-<.;~ , J 

If' any required SAP elerrjents or required information are notapt:llic-able't6 ·lhe·project or are provided . 
elsewhere, Jb,en.nQ1!;l.tb.e.imltte.d.~l\P e!ement$.a.od;'prQYi.~e~:~h'~;spjahali~jt:fQcttre1re~cllL$iQIl b~19W;, ". ' .. 

. 
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Deputy PM· 

~LEAN(~) --S~ S~ 
.~'Assi:rianE:e ~. 

J~~. . 

'~ 

Organ_hR' 

'NAVFACWJ 

BRAC'PMOSE 

NSA .Mi&'StMIi\ 

t-1SA~uth 

NAVFAC Atlantic: 

TeA Tech 

TeIFa TeCh . ~ 

T~TeeA 

'ielep~ 

t=?J.)i· 

NSA~SAP 
Rftisi~: 1 

Date:~2009 

"~=~ 

GT00f.1't7 I F2:75 

I 
:1 



Name of SAP 
Recipient 

Dr. Tom Johnston 

,'John Tr~RClI)9'1,\1Ski 
: "-. '. 

I;'"'' 
: Debbie Humbert 

. 't-";·-,:"!"}, 

Title/Role 

CLEAN. PMO - ER,N Site QAM 

CLEAN Program Manager -
ERJJ'Sites" 

Organization, 

Tetra Tech 

, ; • Tetra,];e,?h 

"cLEAN Program Manager '~ 
,:B~Fpites'F; 

7 -~'. -. :1. "~ '''.~, '-'. -~, . .-,...-" 

Tetra Tech 

'R6geY DOnovan .",. 'i.·I·' 8oint,ofContact.(l?OC¥,for.Site ", 
; Investigation Activities 

'IDEC 

. ~", 

. P..I'l§lrH~.E!l,Irr()u,ghs._ 11 T~~~ Program Manager, Land , . , ... , .. ,,_. · .. Dlvlslon"·· .... · ...." .,+.~'_.,_,_. 
TDEG 

\., 
,,:(, 

Greg Fraley 
'1 .... . .. '''.'. .. "" .,' 
'''lJSEPA'Region 4 RPM USEPA 

: ~'{; 

;,Fred·GrOSskopf'--' 
".{ 

'l~i~:'I~'qi?~r~tjqb§ Lt:lader 
" ,.(FO~)!Site~Safety .. ,efficer.'- ... -.;, , .... , ,·::retr~::rech'-
,I 'tSSO)'lSenior Geologist " ... , .• 

""'":-.. -, ;- /'. <,",'''.'·.1·~'.'' _"_' __ -'--'-

Leanne Ganser Project Chemist .'f ~t(C!, if ~ch 
. <.: .... ; ,"',,-: 

~ 

Telephone 
Number 

(Optiona.l) 

412-921-8615 

';; \,~61 0:-49k~§8B 

412-921-8968 

E-Mail Address or Mailing 
Address 

tom;johnston@tetratech.com 

,.,.job':I.~repa~Q~i@tetratech.c9m -' ,- - ',,; -.. .- ;, ,~' " .-~. . 

debra.hu:mbert@tetrate9h.com , 

"6'15-532~0864 'I '·roger.t:roliovarf@s!~(fe. tn.us 

. 6.tq-!59?~Q8,9;i ... ·J .c:hClrle,s,bu~~W;h§:@~i~t~,m"us . 
"-->" 

404-562-8544 . ". greg.fraley@epa,:gov 
- - ,-.", 

--

NSA Mid-South SAP 
Revision: 1 

'O~te::D~cemb"er 2009 
Worksheet #3 

Page 14 of 125 

Document 
Control 
Number 

(Optional) 

NA 

NA 

NA 

.,' NA'" 

,NA,,, 

NA 

'·.832-25~1 :e~;8~:=~,l;;·· ·f!:€d:~ross~opf@tetFafeeh{com~~l·, ,·,'NA·· .. ·' 

, .. ~ " ... ,-l'·· :". .~~ .... :. 

~~~~21-r'~90 "':1' "LI~~n~~.~~nsef@~~rflt~Sh.com 
',,' 

Kim KPsg~r 
~. ~" : 

,L~~l:lorat9ry PM 
.- ,', . . -

L;b~~~~:!~O-'l" 615-345-1115 kkostzer@empirlabs.com NA 

chi~~'~dR,i" '1;;'\'::,.::",,"'-:,·' ) .. 
I:::a'boratory PM :';:7;~1t; GPL Laboratories 301-694-5310 ortiz@gplab.com NA 

.-:. . ~/ -. ' , 

060908/P eTO 0107 I F275 



'SAP'Worksheet #4 ';"p'h:)i~P8riitonnel Slgn..()ff Sheet' ;,' 

(UFP-9APP Ma~~;IS~~ti;~ 2.3:2) 

Name, 

Fred GroSSkopf 

Matt Soltis 

Joe 8amchuck 

:,..>' ;'"~~: 

Leanne-Ganser 

KimKostzer 

Chil10iQrtiz , 

.-. 

060908IP 

Organlza.tionITitle/Role 
"'>, 

·-Tetra'TechlFOl:ISSO/Senior' 
~Gfic?Ji;I9isf ", ;,,:",;'::; 
,T~,T~I;I~,th aDd $afety 
JAanager.(HSM), " ., 

; T~ t~atS!Validation 
",'Mal'lsge( (OVM) 

>,; ~.;'''}.; 

• Tetra Tech;, Project Ghemist 

·._",~"";v 

, Empirical ,labOratories PM 

~ , ,'. 

, GPLlab0ratories PM 

·--.,9 

-Telephone Number 
(optiona.I),' , 

, '832~25'1'-6058 

412-921-8912 

412-921-8510 

4-12-921-8148 

615-345-1115 

301-6~53,1Q . 

'. 
SignaturelE-Maii receipt 

~i~~-:·."'-· '~,. .:~'~' 

NSA Mid-SOuth SAP 
Revision: 1 

Date: December 2009 
Worksheet #4 

, 'Page1'50f125 

SAP'Section""" " 
R~~,~e,d, 

Date~SAP" 
Read / 

Ail :12-Feb-10 

Healtfiimi:i Safety I I '2: FE a-', 0 
,Plan, (HASP-) , 

, ' WO~,heets 
#12, 14, 1'519 I ' 

.. ' 20.23,.28,:3.0, '._ 11.' F E~ - I b 
34-37 ' ,"" ,,' 

Wbi'ksl'ieets', " 

~~i!iB,~~:!i8~'31:"'1/2 FfJ3-/o' 
,34-;37 ',," '. . , ,/ 

Worksheets 

""'5' 'E'E'C.Art R5CEI ffl#12,14;15,19'!/S-: FE';;> -/,,0 
c-ftl, ,,20,,23-28,,30, " - o. 

"34-31" "" 

~;-' 

SE€i/,E~,4tfif*."L1;, R€;C~i:r~r. 
-''' .. '''. ' 

'-::' 

.,'.:-: 
""!.: 

Wor:ksheets ' 

#12", 14", 15~19;,',,1 ,J,5+F£8~ 10 
'20(23::'28; '30; ." 

34-37 

,::, :~ 

CT0010UFZl5> ... '<, 



Rumer, Chris 

From: 
Sent: 
To: 
Subject: 

Chris, 

Kim Kostzer [kkostzer@empir'~I?~d~qJl)k"; 
Monday, February 15, 2010H;9~,!\Mi,i(!', 
Rumer, Chris 
NSA Mid-South UFP·SAP approval 

I h~ve reviewed and approve of the analytical wo~ksheets for NsA Mid-South UFP-SAP. 

Kim Kostzer 
<>.'\td't-:- ::, ,". ,.- ) 'j "\',\ 

WE CURRENtL YHAVE EXCESSO~FiACITY;FOATHe'FiRSTQUARTER'bF 2(hO'~'SPECIALPFUOING"A \f.AILABLE 
* CAL\. US NOW • 1-800-345-1113 ,t "t ',i,d, 

Kim Kostzer 
Project Manager 
Empirical Laboratories, LLC 
621 Mainstream Dr, Suite 2701 Nashville, TN 372281 www.empirlabs.comIMai": .. 615.345.1:115.~.~40IJqll.Fr": 
877.346.11131 Fax: 615.846.5426 ' . ..... '. . " ,;,,;, 

Recipient of the 2008 Region IV (Southeastern l,JS) Subcontractor of the'Year from the' SmI.iUBu$ih~S': 
Administration, 
Celetil-ating' pvWr'4g'y.llrsQf,'el(t:(tllenc.,:ErnlSlri(:aftatioratorieslsQ.rtifhtd;a ••• Wom.n;;Own~\Srn.U BU.lt, ••• " 
and a S'niali Dlsad{jantlig~a'Bu:~i~~~;)~9,~lt~J~I(o~:r,'~!~iit~,At~,;,~rt1el,"~~~~:~Rfu~'.oa~V;:.',':; !"~ ",j '/;":"',',' 



From: 
Sent: 
To: 
Cc: 
Subject: 

Chris, 

Virginia Zusman [zusman @gpl~b;9oinl 
Monday, February 15, 2010 4:18PM • 
Rumer, Cilris 
Chino Ortiz 
NSA Mid-South UFP-SAPforms 

:,', '" \' 

,'. < ':' .. .'.-

"" 

I have reViewed the UFP-SAP forms 12, 14, 15, 19, 20, 2.3-28, 30, and 34-37,for Centauri Labs (formerly GJ>L Laboratories) . 
'fo~'Nitr,Qgly,:cf!r:h,1~A3,n~Iy:si~\lXlI\~thod.83@B;at,1.d.·apprOvel\lP9Hhem;i~th tile ~xc~p,tiOll of.!~e r~gMP;ed !,~pl~!! .. ' '! / 

volume for this analysis for soil on Form 19. ,;L';' 

Thank you, 
Virginia Zusman 

vl~~~&zu8.ftai{(hii~~bf 6£ i:iuJliiY Assurane~:', " ~" 
Centliurl Labs 117210 Corporate Court I Frederick, MD 21703 
Tel: 301-694-5310 extension 215 

VZUSrt1art@c~l\!all~b~'f0ll1:: 1Wyy!!5tm,ta~~ks.cM': .... ," 

1 



From: ',',: 
Sent: 
To: 
Subject: 
Attachments: 

__ (.1< , 

Virginia Zusman [zusman@gplab.com] 
Monday, February 15, 2010 2:11 PM' 
Rumer, Chris 
FW: NSA Mid-South UFP-SAP 
image002.gif 

From: Virginia Zusma'1" [rt1~Otg;iusn,an~gplab~corri] 
Sent: Monday, Februar:y 15,':2Ql0:12:3? PM 
To: 'Chris.Rumer@tetratedtcorn' ; :,:1 

Cc: Chino Ortiz ' "':'l"i,:,i>;"l 

Subject: FW: NSA Mid.tSouttfUf;P~SAP 

Mr. Rumer, 

I do not know if eitherChit\'o or Dave Howell have':alreadycommJnicated this, but we will need at least 1 kg of soil 
sample to perform the~NitroglV~~'ine bymethod 8~30B.' Th~ 8330~ grlIlding process requires a much higher amount of 
saII\ple. , ' ii'i,;:;' ' 

If you have any questi~ns, R'~I;\~~ ~~tmelf<now. 
Virginia 

Virginia Zusman I Director of Quality Assurance 
Centauri Labs I 7210 Corporate Court I: Frederick/MD"2i7q3; , 
Tel: 301-694-5310 extension 215 . ',; , ;,'. 
vzusman@Centaurilabs.com I www.centaurilabs.com 

From: Chino Ortiz [m~:II~~:~~~,~~~I~b.~m] 
Sent: Monday, February lSl'2010,,12:QS'PM 
To: 'Vlrglni~2usman' ",' ,;,:>" :.," 
Subject:FW: NSA Mid-South l!FP~SAp 

'~h, 

f; 
" ,-~ t. '; 

From: Runi~f/'Chrl~:[~naUto:c~tiS,;RUtn~r¢#tir~tech~com] 
Sent: Friday~ FebrU8,Y12;"201b h:~,:.( AM',""" : 
To: David HOwell " , 
Cc: cortlz@centaurilabs.com 
Subject: RE:NSA Mid-South UFP-SAP 

,,'( 

Yes. I apologize for that. Please find attached the UFP-SAP for Small Arms Ranges for NS,A Mid-South. 

Thanks, 
Chris 

1 



SAP Worksheet #5 -- Project Organizational Chart 

(UFP-QAPP Manual Section 2.4.1 ) 

Charlie Burroughs 
TDEC 

615-532-0863 

060908/P 

Greg Fraley 
EPA 

404-562-8544 

TBD 
TtNUS 

On-Site Health and 
Safety Officer 

Fred Grosskopf 
TtNUS 

FOL/SSO 

TBD 
Site Geologist 

,.--

1- -
I 
I '--
I 
I 
I ---

.-----

I--

Howard Hickey 
Navy RPM 

847-688-2600 x243 
--_ .................. 

David Criswell 
BRAC PMOBEC 

843-743-2130 

I 

Jim Heide 
NSA Mid-South 
IR Coordinator 
901-874-5461 

I 

Lawson Anderson 
TtNUS 

PM 
901-523-9500 

Geoff Pope 
TtNUS 

Assistant PM 
901-523-9500 

Joe Samchuck 
TtNUS 
DVM 

412-921-8510 

Ken Bowers 
NavyQA 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 
Worksheet #5 

Page 16 of 125 

757-322-8341 

Mark Singletary 
NavyQA 

NAVFAC Atlantic 
940-542-6303 

Tom Johnston 
TtNUS 

ProgramQAM 
ER, N Sites 

412-921-8615 
1-
I Kelly Carper 
I TtNUS 
I ProgramQAM 
I BRAC Sites 

---- I 412-921-7273 

I 
I 
I 
I 
I 
I 

Leanne Ganser 
TtNUS 

1--- - Project Chemist 
I 412-921-8148 
I : 1- -

I 
r-----...L.----, 
I 

Kim Kostzer 
Empirical 

Laboratones PM 
615-345-1115 

Chin o Ortiz 
atories PM 

301-694-531 0 
GPL Labor 

eTO 0107 I F275 
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::;c~, 

Communicati.on Driver 
~: V'",, 

",,' 

I

i R,eco!YIm~nc;tati~m to stop work and 
• inifiate work upori corrective action 

Field or laboratory data quality issue 

'"-=-.C:;:{"'i 

;:;: 

060908/P 

Responsible-Party 
and Affiliation 

: F.Ol, TetfaTecn 

. TqM" -r ~tra.l~9h 
QAM;TetraTect.\;, .. 

-_ ... , 
Na 1'Qt:l. , 

Fred Grosskopf 

; La-.ys()[l Anc;t~rson 
,,~~~ " ,; "," 

832"25'1'-'6058' 

901-::5p~~,509, x214 

41.2-921-7273, 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 
Worksheet # 6 

Page 18 of 125 

f·:' 

.. f.: 
,.Kelly,Carper 

",' "". ',. \/Vtttliho '1 hour" the responsible party will 
HSM;TetraTechMattSoltis ' 412-921-8912': inform subco'nfraCtorS, the" Navy, 'and 

r-'-'-'--'-'-'-''-'--~-~---f-''''-'-d--'=-'--''-~---+--'~c.:.:,..::.:..c·c::.'·:.:-.··' '-'.-,'------1 p~oject t~am.,· ", ',;",,' ',., 
': ",;,'" 

,",., 

BEC, BRAC PMO SE ': David Criswell 843-743-2130 

RPt;,rJE~,t-J)y.NAYfA9;~W I: Howa'.rd.Hickey • 8,4:7-6~8"'2600 x243 

'';' .-(' 

Laboratory PM (Empirical) ,Within 1 business day, the responsible 
1--------,-----1;---------+----'-------11: p~i"rlywmnotifiy the Tetra Tech Project 

Kim Kostzer , 615-345-1115 

. C'hinoOrtiz' i 601-694:53010 0tlemisk ' 

. Data Validation Staff and Tetra Tech PM 
~ '-":.' ," '"/.'.. .' 

, wiltb~rioiified if nec~ss:ary 
. " . '.', .... ,:' . ",~"",~~, 

pr()JecfC~em~st;Tet~ Tec.h Leai{ne Ga~ser 412-9i1~8148 

"-. 

eTa 01·07'j'F275 
,. 
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.. ,blame ... 

Fred 
Grosskopf 

060908/P 

" '.' Titlel,Role . 

FOL SSO 

Organizational 
'--'~ffiliati-on'-

Tetra Tech 

.;.-1; 

Jies,poQsibiUties. 
~. :::;, ,~,/ ,'~:' f:, ' 

NSA MidcE>0uth)?.A.P 
.0, . 'Revisidn:' 1 

Date: December 2009 
Worksheet #7 

Page 20 of 125 

Educationand/or Experience 
. 'Qua'lifications'(Optional) , ....... . 

I ~~~~~~~~::~:'pe:rms 
'. -_~ilsur~_stli~f~ILhea!tQ,'~cfs~fety" 

field I 8.S, Geology, M.S. in 
Hydrogeology, 25 years 
environmental experience. 

J~~l(@W~;~\~~~~~~tcftr~_,§~'~--~-~~;'-'" 
• _ f:,up,~!i9Jis,;i~§.tQ~jO:f,l:;~ite- 9gJIHlJUrtic~t!811~.Ji!1k 

~:oefWee:6J[el(j __ sfaff-m:ernbefs, NSA Mld~South, 

• -!:!f£a~~~~~!{j~m~i~:i~;i~~t6:~~·-:~1aR;:;' 
,.~pe,Ci~.I_ 6ealtb~:~0'<!;~~f~!y;I;1~:z;~rqS!_a,ssociated 
''Witlt~~n~r(9hn1ehta1'~ampl~s~ ._-'.' 

·;:9i~e;~~~'S)h~.rr().pm?ati,o,n,af.lc!i.de!!i9bilizati()n 
-:pt~r!- fi~I.d:~ql!ipq1e;~t:~rjd,;.~·4~CQntr~ctQrs._... . ". 

-::.>.'-., ".".' -'_:l-"~'-"'/"': ",.V "'0~::::'" -.i~',~.,·(.-;"",,_,:. "~-.~,,_ '." ,,j.,o-r,,,.~, .-.~,~,., .. ,--,.' ,."-

·-fBcw9.l'1~tes,i~p;d;,rl)~P~9.t:?~~tge:_fielct;J~c;!iriical 
.~ta~:;",.,," . 

• :~d6er~~,ttt~~e.lV9rk,~9ttedlJl~~prQyid~d by 
't_H,~))~t~~~,!~s:.~fJ>M:;.,:',···' ..• ~' •.•.. ,,"' .... , .••. ,' ...... '.' 

~ .'. Ehsures't~eprO,pe:t'inaln.tenarice,o,f.site • 

. . ~J~~~r~;:~~~g)~~~;Oq,~~~.~~~.:~:~I~\' 
~ /lrl~tiatE?Si,F,lJIIJRs;(:fi.e[qc:hahge o[_der~) ,wt;U;ln 

,-'" - i •. ''Ii.",_"c. (. ""<<<~"" 1'" ,'.' (. ~ .. ' ._~ .. ) :' "',' '" ",: .. " :' "", " . -,\ .... 1;-;_", 

necessary ...... ' .' . ..... . .'. ..... . ... . 
• '~:f~~fff)!ie'sha:n<f:t~sdJr~~BtR~le'~s·i~:'!~.~Jl~fd" .' 

'resolves"Clifficdlties-\iiacensult'aliOii'Wifh NSA" 
"iVlld:SoUth,'lmplements'anddocuments" 
corrective actloFf\prbcea\!1~~'S,andprovides 
communication between the field team and 

'" 

GTO 010·nF275 



Name 

Kelly Carper 
and 

"~Dr.Tonf- -
" JOhristdn 

. ':' !~" 

0609081P 

Title/Role 

QAM 

Organizational 
Affiliation 

Tetra Tech 

Responsibilities 

Review SAP,oversee preparation of lab scopes, 
coordinate with labs, and conduct data quality 

. ' reviews;, Ensure ql:Jality"aspects-'oHheCbEAN,' 
program. . ~' 

'I'<":::~ ·.:i~Y:",;~_ :,', .' ~'-,.,' '~". ::~';;';/~S;t~·,>,.".<···_ 

.. :e .. .Develop,maintain,.amlmbnitoLquality . 
assurancelQAfpolicies and procedures. 

.provide'traininfrfo'Tefra:t edhsfaffih 
QAlqfiality"contronOe) policies and 
proce€icir~s.· -.., • ~- ' 

• COn"dutt~ystem apd performance audits to 
monifor'complla'nce~wffh environmental'-' ": 
regulations,' confracftiaf"re-quirements, SAP 
requireniertts;and corporate policies and . 
procedures. 

• Audit projeCfYecbrds~ ..., .. .. " :, 
• '1\A6;h:ffor-subcorifrattorquality'controlsand 

records?:; 
• Assisnfrthe development of correctlve'a6tion 

plans ~hd;ensuTlri'g: c-ohection :6t' non~i 
'8ohfOrlllances+epoited in internal or external 
:aaClits:', . ," (;.i' ": r::<' 

• Ensure:thatthis SAPmeets:Tetra Tech, 
Navy;lJSEPA;ah'd"lFDEC+e'quirelllenfs'. -. 

• Oversees the responsibilities of the Tetra 
Tech' ProJect'Q,tVQq Advlsor:'~ .. 

.Prepare of..: reports~ for management. 
0'", 

.;::" 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 
Worksheet #7 

Page 21 of 125 

Education and/or Experience 
Qualifications (Optional) 

Ms. Carper - B.S. Biology, 17 years 
environmental experience . 

Dr. JObl')~ton •. ~P,J;\D.Allalytical 
Che.mlslr-y,·30-year.s-eAvironmeAtal . 
experience. 

eTO Q1ff7 tF275 



Name 

Leanne 
Ganser 

.Joseph 
Sanichupk 

060908/P 

Title/Role 

Project 
Chemist 

DVM 

Organizational 
Affiliation 

Tetra Tech 

Tetra Tech 

/ 

Responsibilities 

Coordinates analyses with lab chemists, ensures 
that lab scopes are followed, QAs data packages, 

. and communicates with Tetra Tech staff. 

• EnsUres th~ftfrep:roj~ct m'Eietg'objectives 
from theslandpdiR"foflabdfatory 
performance. . ::.~ . . . 

.• Provides techriicaraaviGe~tb:the Tetra: Tech 
tearrl"on matters af'projecFchemistry: ". 

• Monitors and evaluates subcontractor 
laboratory peri6rrh~ii2'e,. 

• Ensi.ireS timelyresoldtl'onof laboratory-related 
fe'chnlcal;"qualffY; 'of:bther issues e'ffe<:ting '0 

proJecf'goals. 
, • Function{as:theprimary Interface between 

fhE{su6contradedlaboratories and the Tetra 
Tecff;PM~':; 

• Coor'CJinates:an'd oversees' work performed by 
ttiesubcontraCtecflaboratories. 

• Oversees·th~·~ompletic:ni of Tetra'Tech data 
validatiOh.~ '- c .. - '-;': 

• Coordlnat-es and oversees review of 
h:lborat&rY:deli~era6Ies .. ' ..•. 

• Recahifnendsapp'repfiate laboratorY 
corredivefactions.'· ,>.~:;:: . 

Respbl1sible foraA of dalavaHdafion"c 
'. deliverables. 

l·v 

:~~; ::-

NSA Mid-South SAP 
..... R'evisidn:;. 1 

Date: December 2009 
Worksheet #7 

Page 22 of 125 

Education and/or Experience 
Qualifications (Optional) 

B.s. Environmental Science, M.S. 
Marine, Estuarine, and 
Environmental. Science, 4 years 

i enVironmental experience .. 

B.S. Chemistry;iMBA:M~S·. 'Fin~n~e, 
23 years environmental experience. 

':'-

,- -~.,. 

GTO 01071 F275 



c. Organizational Name Title/Role 
Affiliation 

~ 

Matt Soltis HSM Tetra Tech 

Kim Kostzer Laboratory Empirical 
PM Laboratories 

Chino Ortiz Laboratory GPL Laboratories 
PM 

\ 

Responsibilities 
~ 

Oversees CLEAN Health and Safety Program. 

• Provides technical advice to the Tetra Tecb PM 
on matters Of health and safety. 

• Oversees the development and review of the 
HASP. 

• Conducts health and safety audits. 
• Prepares health and safety reports for 

management. 

Coordinates' analyses with lab chemists, ensures 
that the scope is followed; QAs data packages, 
and communicates with Tetra Tech ,staff. 

Coordinates analyses with lab chemists, ensures 
that the scope is followed, QAsdata packages" 
and communicates with Tetra Tech staff. 

NSA Mid~South SAP 
Revision: 1. 

Date: December 2009 
Worksheet #7 

Page 23 0(,1 ?,5 ' . 

"\ : 
Education and/or Experienc~' ~ 

Qualifications (Optional) ;,' ." 

B.S. Industrial Safety Sciences; 
CIH; CSP; 24 years environmental 
experience~ 

,';-

Can be provided upon reg~est. 
; ~::,;). 
~" .. ,,: 

.-, 

Can be provided upon request. 
.' 

"" 
In some cases, one person may be designated responsibilities for more than one position. For example, the FOL is also responsi6ie for SSO 
duties. This action will be performed only -as credentials, experience,and availability permit. " 

,.-,; 

060908/P GTO 0107 I F275 



'SAP Worksheet #8.~Special PersonneITrai!1in~ Requirements'Table 

(UFP-QAPP Manual Section 2:4:4) 

Thereare,nospecial training requirements. 

...•. ' 
t 

060908/P 

NSA Mid-South SAP 
Revision: 1 

Date: December'2009 
i Worksheet #8 
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SAP Worksbeet #9 ~- ProiectScop!QQf~e~1\i,';)I1;~t~,r~n~l~~jgl':~b~e~; .,' 

(UFP-QAPPManual Section 2;5.1) 

;1 Project Name: ; Site Name: NSA Mid~South· 
• jMRP Site Inspections 

1 . . : Site Location: Miliingtbn"TN:. 
ilProjected Sampling' 0 

, ;lDate(s): 
10ctober2009 (tentative) 
.', 0 ) 0 

j PrOject Manager: 
, .~ Lawson Anderson 

: . ~}\rl~ -J 

howar~,:hi~kE!y@na(ly.rtlil"" 0 

. - I ~. 

kathy:st~'1Xait@h'avy: mil- 00 

- -,'" • } 'u':~~~-';f~_:i '-. '."j':~~~~\. -l 

·t~IPtf;bM·i~~~.i@tetratebttbCj'm 
';;-'-:->}\~~·r~.; ":.' ",:,;1'; [,'-,'.,; I. ;,: <".j-';~~:';(Hi"l:O;,"'.'i 

.~ .:,-':·:u<_.,~ - "i_~ ~ • " 

,.o-rOb.Willialiisqh~naVY~mil 

:c:8NW,~Qts/DeCiSi(>hS:'A,sit~':walkiwas,;c~nd~~~~d::bYses~ib~~articiparitS',~ft~r~hj9~'~h~A'9q se~~ip~,3'o, 
. was hel~., ,CSMs were review~~ ';;md tne s~ver-steR DoO .process was; then cond,uC:t~q, fo"r~'~ach site. ' 
, - r \ ~ \' , >', ", J I' J ' ',I ..... N 1 \ , I 

Worksheet a,!>signlT!~nt~ w~r~ ,g~tril;>ut~~ t9.Je~rt:l, members. " , , 

. '~9tiQn'lt~ms: CompU~tewotkSheetsandtextlorW6rkJ)Il:itrahdih1pleh'je'htre~iew process:' 
",' "','" :' 1, , ',"""" __ ,>~>,: , ",_.:- ;.' ;- ,_~<;_.~,,; '._.r.) , , __ "J;·<?U t ,'~,,-'-.~~':\.<Jf.<5~ 

f 
;",], 

Cgnseoslrls )~!tisions: Worksheets will be completed by the mostappropriat~ personnel and then 

reviewed by technical personhel and the Tetra Tech PI\II. 

r 
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SAP Worksheet #9 -~. Project ScopingiSe!!i~ion:pa;rti~h)ahtS·$h&et·} 

. (UFP~QAPP Manual Section 2.5.1)' 

., 1. Project Name: 
; MRP Site Inspections 
;/;, 

i 

· f Projected Sampling Date(s):. 
f October 2009 (tentative) 

I Project Manager: I Lawson Anderson 
, ~, 

)f' 

Site Name:NSA Mid-South; .' 

'., Site Location: Millingtdn,ITN',!, 

." )/ 

, ~ .. "' ... ' '. ""'",'" ".. .'''','' '" .. ''''~'.,'' .. ., ".,,' ,., ,-, .' "" ... 

NSAMid-South SAP 
Revision: 1 

Date: December 2009 
. Worksheet #9 
Page 26 of125 

. :. 
. ..... " 

i Date of Session: February 4 and 5, 2009 
1 Scoping Session Purpose: Worksheet and Data Quality Objectiv~ j!lrocess Review ,; . J', 

· ! .""'" " ..... , .... ,c I',,' '"',,. . . ,._"",.,;., ;,' I; '.' ,.~'~ • ,,,,,< , ,':.:", ~"":'>}"::.;"',,,.;.';., '(. '. ,:;~ ,: .. ; ':~J .. ·">;;;':::"l~;',::;:~. ·.w, 

if N,ame'f Title Affiliation Phone ~ :. i E-Mail Addr~ss '" Project Role .• 
! Gedff ' ,," , r ' " . ;, "'Tetra '. ,l .j; ::;",:~, , t ,\.;:;m:ril·'T";} -, .. ; '. , ., c',. ';,", ; 

r'ppp~,,:.,,:- , , ,:.'" pe~uty ~~,.;; ;',Iech, .' ,.k: ;~~l'''r~~~s,~O~'': ·:9,e?ff,;po.e~_~t~t.r~tech.com".: ;~Mpnag.~~:7~r~ri: 
~,Rachaef' ,~~. Envlron'm-entai" ' .... ~,~ ~ -Tetra' '. ~ , .. ~:~, ~ < 7~' .; ..: ~ . ~ ,-;:';~'.<:. > .. ~n.~~("·:; (~. 
1."B,.a·I·I"~~~;.'. 'A;.,.".,,,,,, -." .,,,,,,t,.. . .... ,,901 .. S23-9600 .... rach~el:bailey@tetratech,com. '·M~nagelT)~~.t-;" 
t _ ~Y. " SCientist ~ " .. ;.Tec:;:~ ~ .. ", ! ,,, :'" ," ~{ ~ (~ . '.' ; 1< ',; _, -', ~ ci!./<'d',,~· i\ 

· ;Greg '.~ USEPA Region 4 USEPA 404-562-8544 ". greg.fraley@epa.gov Regulatory 
Fraley~' RPM Review 

Comments/Decisions: See meeting minutes. 

Action Items: See meeting minutes . 

. '0609013/1" 
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Consensus Decisions: See meeting minut,es . 

• ,f! '.', ,D. .. a~ ~e:e~~!1Sl;lI/Iin~t~, 
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MunitionsRe!monsepr()g~~rnSit~ ,Investigatiqn Project PI;mlling 
, ~". .". . '" , -' .. .. " ...' ,~. . , .'" . - . 

BeT Meeting· 

NSA Mid-South 

"".-, '.;- ,-

pate: Wedn~sd,ay, Fepru,<;\ry 4, 4009 

Time: 8:30:~.m. to 4:00 pm, COT 

Location: Environmental Conference Room NSA Mid-South 
\: ~ '- " .. i . 

't. 

1 . Attendees 

Be'niiBrantley' '>, ','; En Safe:: , . bbii,mtley@ensafEUlom '901-331:.?96:l , 

Corey'Coleman " "E:riSafe ' :Bcolehlar1@enSafe:'com i 
\. 

, i ,. , 90 1 i3'7'2l1962ii i~; '" 

Howard Hickey NAVFACMW' "hOWard.nickey@'navy:mll";' . ' . '" " :'847;,;815.£13'1"1'9 

Joseph Beutler NAVFACMW joseph.beutler@navy.mil 847-688,2600 x322 

Kathy Stewart BRAC PMO SE kathryn.stewart@navy.mil 843.743-2134 

Rob Williamson NSA Mid-South rob.williamson@navy.mil 901-874-5467 

Gregory Fraley USEPA fraley.gregory@epa.gov, 404-562-8544 

Jack Carmichael USGS jkcarmic@usgs.gov 615-837-4704 

Roger Donovan TDEC roger. donovan@state.tn.us 615-532-0864 

Charles Burroughs TDEC, charles.burroughs@state.tn.us 615-532-0863 

Ralph Basinski 
" 

Tetra Tech ralph.basinski@tetratech.com 
412-251-9736 (c) 

I 

412-921.8308 (o) 
Geoff Pope Tetra Tech geoff.pope@tetratech~com ' 901-523-9500 

Rachael Bailey Tetra Tech rachael.bailey@tetratech.com 901-523-9500 

Ronnie Moody SpectraTech rmoody@spectratechinc.com . 865-256-8830 

Paul Gentry SpectraTech pgentry@spectratechinc.com 865-748-7700 

The February 4, 2009 Project Planning meeting was held to review the UFP SAP Process and reach a 

consensus regarding key issues of the SI process. The significant items discus,sed and agreed upon 

during the Planning meeting were as follows: 

060l)08/P :" CTO 0107JF27&, 



• USEPA National SSL tables will be used for contaminant screening. 
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• Lead was selected to be the main 'COC;dfivihg r~9ulatorY determination for each site, and any 

subsequent impactsfrdmother lriorg'ariicc6cs~reaccepfed' tdoe cb~f6cafedwith lead-impacted 
~ , 

soil. 

• All decisions regarding the presence or absence of contamination or the need for further action will be 

based on lead; therefore, lead will be the only inorganic ~ri~l,y~ed:fcirdi~:ring 'th~Sls: 

• The action level for determining whether concentrations o(lead in sOiiat the MRP sites p~se ~n 
unacceptable risk'to human health was established as 400 milligrams/kilogram (mg/kg) . 

• ' The por):iplJof ~hotfallzone of the Trap/Skeet R~Mle}!2,th!'lt falls WithilJ mepoLJndaries of the SVVMU 

2 Landfill;WiJr,b~ retrtovadfrom' the ~r~~'Jo:be))ivestigated (jllring the9lSpec~Lise land,lJ~~ controls 

for the S.Y\iMW 2danClfili are in plape thClt!:>rqhibil, p,e,h~m,~inQ the landfilL cap. 

'i· " .". 

" ;' ; 

I : ~ 

080!iil8jP' • 
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SAP Wo.rksheet #10 . ...,.Conceptual ,Site· Model, and Problem Definilion· . '. " 

,;" 

~ l ',.,' , 

! '-' 
::' ;,1 

Naval~SupportActivitYr(NSA)i Mid .. South.iSlocated.jn; the T qwnf ofMillingtonimShelby Gounty, ;Tennessee;' 

~ppJ;oximately20,mjleS north. of Memphis"t80, miles ;west ofNashville;,and7;miles east:;of.the Mississippi 

River.,The,facilityi encompasses ,1,;600)acresand';serves faSione:of the ,largest inlamd,Navy,:instaUationscin 

the world. As of April 2002, the base employed 1,100 people including enlistedUpersonhel; officer 

personnel,and civilians. Seven MRP-eligible sites were identified at NSA Mid-South, including, Pistol 
i, " " ) 

Range,d~ifleRange;AircrafU;:iring, Range;'TrapISkeet Hangesj#~ [:and' #'2, and: Herse ;,Stables;Skeet 

Range ,#1,: HOrse ': ~tableS"Skeet;l~alige #2: ;\/fr:ap/Skeet 'Range #2' was; active during'! the Preliminary 
. f 

Asses.smehtr~PA)and was notdncluded;~ therefore" only six: siteswere;inc.ludedAnlthatrepOM, (Malcolm 

Plrnie j~ 12005). '" i, :rrap/S~eet;Rang~ ,·#2\ ,was, later'; il1activated; ana " was.cthen . added itO. tlie, ;lisb of inactive' 

rangesj'lbringi ng,theAotal ~o;.seven'(1 :The; historicinformatiohpresented r in· the :f6I1owing,lsubs'eetions;\iS',a' 

s,urnrnary;::otthe information.;pres,enteddn1th9: 20,q5' PA~l ';'~':'i'{I' , ~, ,.,.:", ~r'~n: -'::'~, ~ ;.' ; ,J\ ~'r 

<"',',}" ;"r.",;> 

, To'facilitate"discussiOl,I'I,the seven MRP;.:eligible sites have beendjvided'inte,th~~followip'gtwo groups; , 

• Firing Ranges - Rifle Range, Pistol Range, and Aircraft Firing Range. 

• Skeet Ranges - Trap/Skeet Ranges #1 and 2" Horse 'Stables Skeet Range #1 ','l4'orse Stables SKeet 
Range #2. 

;': ';'-;}'~; >, (;;(; i '>.!.:, " '" '. : 

10.1.1 Site Location, History, and Physical Features I l. ! 

Pistol Hange, . f,' 

'" :); /; .. :,~ .",,-: ,.~ ':-,' j -::~""": ."y:; ,;:;,~_~- ';"":' .,:.::" !l; :'>;C"', ~ 

The for.mer Pistol, Range consists of approximately O.q ijcre fn~r:n the. firing line to a cQntainmentberrn 
ui' {}::l"'I'"::" ,,' :', '",' > 'r'u' ,'"',, ",),,"'" (: "i,V;'j_ T,J-£L)~ ~;';'~i \.;;;" \,." ""'·:'·'~-'.i>1"<~I, ;:,' ': ~,~ 'T~~':,'i>(:<','(, ,:~: /1~ 

I~~~!~,~. ~~~~i~~ m~/~.m~,ert~r~r.~.,~~~a~~a,r(j, i,~I()i~~~.e~, 11~% tr~ .. so,~t.h§!rD. ~8fd~~.?,~imr,! i~s,t~1 ~~tiBr, e~~t :gf 
Singleton Avenue, off 'the . Perimeter SecuritY,' Patrol Road. 'rhe Pistol Range was constructed after 1948 
':~ri; k~) ::;"\ r': u; i,1~:;':t:;~:"r' ':' ~:~< r!'~':~"'''t r~ ~1,",:j" rr':.:')I.,,;<,,\ ~,),,;,>: ,,',}:,~,~\y; ; C~,:'i' rj~";::: ~"1'1~';::\>,<~;'\::1(l: ;':- J·':{:~iL~-'.:;'" e>:,~:· 

at the former location of a skeet range and was in use until 1994. 
,'~'~1';~;;[,-"~J_c: ~.,' \.'; :,:;;'v<'~'::~:,,~~1 ,;'i".':;''': (~;:";i" ':.,'j";,;", (:.':.;,[1\.:,; ;':';~~~)l':~i: ,',~:~;:)t.j ;-1\ i:;-,; 

060908/p·, eTO 0107, rF275: 
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Property records indicate that therange;whetJ"active,cOrisisted'of !fb~rftl;shbotirig,stafjobs;'tat~ets, arid' 
. . 

an armory. The firing line maintained 16 firing positions with targets that \l\fereiiQper~te<;l . .Yia .. :a,lJ)an~al, 
• '. 0 • • - ¥; ·~·:.d-'- .,-' ", ." .'.'~. ','., .... '2"".- _.. ,-

mechanical cable system from behind the firing lines; This included five tar~et lines, one each at? yards, 

15 yards,. 25· yards, 1 ,000 inches and 50 yards. According to information pres~nte<;l in, Hle:j;>AiJhe target~ 
,.; ;'1,' ' .• -.J"'_ ,', )".: '" ',' <.,", 

present at the pistol range were made of paper and secured to aboveground posts. A U-Shaped berm, 

approximately '10-15 'fe"ettall~and;QOOi;feeb long encbmpassed,thec'area behind.;:an<;l,On: both sides of it he! 

target .lines.MunitiohSu-sei,was'limited to 'smalkarmsammuhition,; including 0.22.idaliber, \(!»30-icaliber, 

9~rnm .. :O,38"caliberr·andO,45-caliber:ammunition.;,The·,cwrrent'.conditie"ns·of theJormer~Ristol;'Rahgeare' 

shown on:Figure1,0.1.·" 

A,visiJalirispecti0n Gonductedlduringthe PA identified'expen<;led·aliimunition\omttie surfa'ce of, the berm\' 

Additionally,asit~,visit was;conductea . by TtNUSahd';NAVF AC MW personnel oh September '16, . 2Q08}' 

with,experide<;:hrounds ,visually identified"on the surface. of the contaihmehtberm. 'Also,identified;at-the 

bas'eof the': containmentbermh were'40.mm , trairiing r0l1nds~,alth6ughi ,subsequent disCl:lssi0'ns with' 

NAVPAC 'MW:an~i!N&AMid-South' personl:'1eLcould· not determine how, or Why thei40~mmlroundsw~te' 

present NSA Mid-South personnel suggested that thevegetatiohpres'enton;theberm-,becleared;by;the 

Public Works Department prior to conducting the SI to aid in identification of additional expended 

ammunition, During ;the' September) 2008 ;site visit, only three ot:thefiv9; historic·ta/iget .Iines;:wel'e"ireadily 

identifiable; 

1 0.,1.,1.2"" RifleRange.) 
.. ~ l ",,- _. - ...... - ,. ,,~,',"'. 1 ~ <. ,; 

The former Rifle Range consists of approximately 11 acres from the firing line to a contain;n~nt';berm 
.' ", 

formerly located behind the target area and is located near the northern border of theinstall~~ion, east of 
\. '. ,- . <~,~~o ' .. o'·f>:r:i.i":~~""~'· -'.>~-

Attu Extension and south of Kerrville Rosemark Road, adjacent to a military housing complex:' The range 

"V!3S builtin) 94Zj~!:I~L~fter c!qs\J,r,~ Rf t~e rang~i ir;! the ,mid~19,60'~, ,soils.f[Omi thr,contair,itne!1t~,~rmWJare; 
" . -. - ," , ,- '," - .' -'. - . -'~ - , .' 

used for site work during construction of the NSA Mid-South Naval Hospital in 1965. A revie\lll,othistQric, 
•• • •• • -. "! .-,' - '.; i.' ~ . 

records and previous emiitonmental reports available do not indicate remediation of the Rifle Range 

either before or afterrembval of the berm. 

Property records indicate that the range; when active, consisted of a berm, shooting .;statiO'ns, targets, 

target house; and three magazines. Thisinclude<;l three firing lines (one each at 50,100,and 200yard~). 
t.:·!'~'} .. <;' ?:--:':;'.,',.,,: ,'.: .. 1'("", .. -', '~': .' ... : _" ~,;. '. ,_" .. ;";,- .~.,:\':'~~" "";)/"<.' _.'.-~';" .. :c" "~i .-Y·;~·-:··"r:.;_.:" , ..... ;.:- . '.'~ .;:"'i:·.[-"··- (~r.-;-·:<::: "'j 

A'c()ntairlrnenl berm; approximately 450 ·feet long; waslocatild behind the targets: According 'to 
'::'~'; .:","":' <"':~ ... :;.".:'~ .. ;'~~~ ,"!d-.; ~"-."'j¢':':~'.'!'O;: i~' "(':'-':'~' 'p~'. ~.\ : ... >':" V'-;:''"''~:<;' ~-::':"'<': ,--.' .. ··:.:;·i.'l: ,,>~<;~"",,::' '/."·"i! \;;~":; '~·~>"!:·\'";.i,~:~~,:·;,~!:''''t·, 
conversations' with ·.N'SA 'M id~South' peh30nliel 'present. when the~ Rifle Range' was. ope'rational ,the' .ta'rgets 
.'. '.·:'·i ' ::,';;',' ~':.,:'~'"., ;'i::~1';~{/\ ":, .... .' .'~("' .... :; .... ;) .. ' c',i.>~-';.' .... ;:-.,. :·.rr:/',,\; ;,' .. ~Ii·~:~:·~.'. :,·.~·:;·l ':-:~ .. ,;<.~,'-:::""'<".: '.(.:'] ,.i .. ::! .;'::··v·:~' '-';~;":'f:'·:-:-.'~> 
were wooden 'in' composition hncfwere raisea ana lowered fi"omaconcretEi vaultlocafed 111 fronf'ofthe 

containment berm. Munitions. use was 'lil'l1;it~at~;'srn~lIif"arrh~~rnihllnitlgn,igcl~dingi 6:22ig~ii'be~, 

060908/pr CTC> 01071'1'"275 
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0.30-caliber andO.SO-caliber machine gun ammunitioll' TheclJrrenLc6ndiiibns:qf the'fc;:>rme~Rlfle Range 

are shown on Figure 1 0.2. 

A visual inspection conducted dl!rtng ~he PA did not identify any . MC ~etween the areas of the former 
.~-;,.< ::.:;:.:>;: j~ :,;\;t>"'_:';~' , .. ) .'~'<"'i!~'·) '~~'._" :,.:.>'''~.; :.'.;<; ... ,,\!.':"':"~"-\,,: n:· __ '·.ii'l'" '( .,,';;,:,:-.·.:.·:.(~:d \:';" .;:r!.-~: . .':,: . ',\ " . .,';' ~;.:·"~'7~:" .. ,'~·-:"·; ": ';.\:.< _ 

firing lines and former contc:linment berm. Additionally, a,site visit was conducted by TtNUS and NAVFAC 
<",,<::: ... :.;:.':.<', (~. <"l'~<' ·,-":n.-:;<~' ':~;'i : ... ~·~l";:;;;.;,: " .. ':'~ .. ' .... :·:'-·:;:::,'·U.->.~-~..r':- "l;.>:./ i,,·.:":::::) ,~-··i'~:'I,.·:.·'!r:i >_ .... ,~ ':C .(!,-::,:.~\;' ,".,:".:.: ,', ":: .~ >'~;:: 

.MW per~qnnelon September 19;2008, with no expended munition~ fragments visually noted at the Rifte 
.}?:'~I':;. -:~'.::)\.'\;'; .:,Ii·rr~-;: ."";" .'I!.>"'-"':" ":'~":; i. ", --,i~(;";,~-'l- :~<. ~,_.,.::1t~> .. ·; .~~.f!'.; .: ,';';,1('\ r. >.'-:' -:::~; \'/;:. '1."'.~.\·~.·'\:.\,>.r;·:i~'·~\'· .;.;" . 

Range. Even though the target area and berm were previously removed, theconc:retepads rn~rking the 
. ~' .. ~';""'.,\·I·." .. ''-:.': .. : :)i;i;~;-' .. .':_:'.':.'>,;:.': ·.'.·':·,i··· (I'-;~-'f~:·.·.;';f,~ ::,.,;'r .::,':'.,:':;:~( ,(~~'H1 t:.<t~ .'< .'.~, ·,:·.i:!:·:~;<\·:(f{;;;·.;:\\r: ··i.:·;:,,~'~L\'.·;·, 

locations.of the .former firing points are still present and were nQted ~uring the September 2008 sitevisjt. . 
··':')!~;;l:·'; "'\;i,',";'" '1' .. ' ,i,'~,: :.\:, ','.":',,";',';' ""'T",:':::""'" 

1 0 .. 1.1.3.1t~rr~~IJrJrl~,~\a~~e\, 

{J.",::, .. , ..... :. ,- "", .. '" "' . .'-:""j"" ''''-'i:,,:1 : ..... ~; \'~"'.:,'" .... .- ,''';' """' .. '~"". c-.; d",-:~l" :'f"':' f.,:. "::.}":." ~.' ·:";·:·'Cj';". ~":: 
. TheH6rmer Aircraft Pfring'Rangei1consists of appro xii nat ely 8.5 acres' 16cated'he,;l( thesouttlern'border 'of 

the. installation, west of' Slngl~ton:Avenlle,directiy'sduth\·6f i'B'istr~~t::THeAiF8raftFidrlg'Rahgei\v~s 
constructed in 1942 and was used for bore sightings of fixed-wing machine guns on aircraft through 

w6Hd ;war''I'i.l~t~r;; t~e;' rahgEil i w~s con\i~rtt:l'd tb' 'ari 'aircraft ·1ll~ihtei1;~nc~;garage'andrernaitW~d in'lfseotuifil' 
1~995'whenthe'Army 'R~seNe'hegah\b~ingth~'·at~a:AcOnfainrhsnt;belm was·~revrously'a~:$b61at~d ·with 

the'Alrbraft'F{ring;':Rai1'g~ but wl:i~Irembve(f;prior 'to· os'e"Bffhe >iir~aby the Army Res~R;e.Arevfevl6f 
Histdfi'(Ne;tords;~ha'p~e~ioUsitl!hvi fd~m~tl'taj ; reports/sv~ifabl&:(lnCI~dirig 'tHe';PA)W~S ribfabl~ fb' identify' 

Jihehfh~ betm'Was;rern;o"ed16r'Whe:(~:rh~'is6ii\N~stransp'6Aeci . {(\.,;... .~,' . !, .;p 

pr6pMtytf~ca~ds;ihdic~te that thEf'fan'ge;\Nllenactive', c6n~isfecl cWtheMa6h{rle GUWTest Buildf~g;:Wfllch 
lat~r :Becartle)~n 'arrcr~ft' rTWiinten'ahc~gar~ge ;'lnsthJcHon' BlI,lding\6fflces;" ~hd·' two 'l:>errllS::; ActOrdih~f6' 

;:.' .. <~~<; ., .... ,., ',,'" ... : ,.;~L >.- .. ·.,i :,.,~ .,' ~<.,., ... .', .~ .. ~,., .. '" :, ... ~,. "j'.'.'.: 'I :',' ,c.] .,,";:., ',',.,,' ~j ... ,-;,;.~;.: -i.","""! .~: ': __ .,:. c ,~'~.",;; · •• .;.r,,;' '.'.,"., ,., 

in'fdrmation 'presented 'in' thePA,''the'targets 'liVenftypicallywdoaemstatldscdvere.dwith'cloth pla'ce'd in' 

front of,tiiEtcoRtainni~~fb~rrri's;:' Th~ cdhiah'mentbernls;··eactl apprQxi'mafeIY·200 f~et'ib~;g:Weh~ lo&li~d' 
;" .::.- . ,'i:: :.,,_,:,:; ~.>.; _ .. , .. "." ... \:., •. ; "~ .. : ''-'' .... :.";\.,r' .•.. -. "."""-'.:''- .".!: .... , :, .• -!, .... ,.;t·:~r.,.'·'·! ;~,-- ·'f"{···.·.·::·(i' ... ,< .. ' (T{c,-·'if'.'-,j'".·'; 

sdutho('andpaFaller'to, the' formerouildihg. 'Munitions Use waslirtiited'tosmall a'rms'ammlinftlon, . 
'.:' :··'}r"'. :;'/',}'!'" "'.:~--) -.... ~.J:, . . " .. '" .. ': .!' ".' , 'c'.' 1~::'~: '!"~:"\ ';--.. ,' .. ,.,j: .. ,; ,c.". .. ' ' ..... ;:~'~.'l'" ·"·'i-,·;;t:, .;l····.·>'i.,'<~ /;:', ~:' •• ' ;.~:",'c' 
iriclliairtgO:30-aHd. 0.50-calibermachine gU'n ammunition. The cUrrent cohditions bftheformer Aircraft 

PrringIR~l1g~'are sh6Wri'6n Figure 10.3. 

A visual inspection condUcted during the PA did not identify any MC between the areas of the former 

firing lines and former containment berms. A site visit was conducted~fT{NUS(~n&!f\jAvFAdMW 
per~onnel on September 1S, 2008, with no expended munitions fragments,vi~ually noted,,,!! the former 
, . .:,> :"-:1'<: !~'~".'~~·1~3'-'.r~) ~:,,=~:.)<-i~:·,:·'-"'>"! ~:;.,.;:-;:, ~'~\~~~·;:'ji;;:"· >·:,.:.'··'iC ,: '~:,::: r',:''t:;:/" ':,. "':"' .. !:.': l.U:·".>, ,}~' .. i: .:~i:f;;, '.r.' ;;".': l' ~".' ~'~~}~. ;'J (-; :~~/: 

Aircraft Firing Range, 
,,~ ~,::'-i.<\:.'::[:, '·."···'·"·~>;·::'<;~d I'~ .. ' .. , .', 

. ," 
: ,~ ; 

"j'. 
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• !: 

: :i: J~: ;>~ .",,"' .. ,:. < ·o.:-'t.,_ '~r<,.-/ '''{ ·'.~~Y/! \t<-.-, 0 :"",i' ! .i.,,- ~',,< :.~. ';;'··-.Z ;, .'\;~\~.~ ·~Y·:.-. )"';-<,"\ ~'~l '::',' "F:.',,:- ,.~.JC_" 

Lead is assumed to be the primary inorganic munition constituent (MC) of concern because it was the. 
<.'\'~ O:;~"~',_ .. ' .... ~">:-., -:- '_r_\. <-·-n>-·~"-:;:'i,:~·.-,.;:j:~~';'.[i·! \'>i;:"- ~:'>_.; . _.""~,':'" c,,).'.I.:.\j.\ ~: .. -;".:- ;;,~::~'Li,-·t:~;Ll;f-';. .;Y::··!'.('-,i'''", ~.:-~:~ .. ";~~ t:(!l~' 

primary component of the spent munitions used during operation of ~ach csmall arms range;, and because., 

~ti·it~~o~u~~~t~d'tO)(i:~ity t~l.8cit6 hLln\~~'~ndci~b~lbgici~1 ; ~e~epi~;~. 'the 6Vh~}PT~~~g~~it' 'Mes'" t\h~f' 
".;; :>'.·~1·,.-:_<C··i~-3~'~'~:'~~ :'~;'~":(~»~""''-~·.',·;;.i. ,i'.~ro'.",,"'~:':'·t··,:~~:··,l5(; ;.,', ;"'<.~::~:·Y ;"1':-J}.[t ~_>".A'; ,\.;\),.,'-.: ::,"~(L: ~'::;':,!·i."·' (:'.f .'~,~~,:::.\_, 

'comprised the ·amrnunitionused,.at the ,firing ranges (e.g., antimony, zinc, copper, arsenic and .tin) .~ere 

tradfii~nailY pr~sJ~t;ii~:inUCh' ~mal\~rfra~tibhs';thari .I~ada~l'are\at~e~t~a t6:' '~e' hisf~rlb~lI~ 6o~i~c~{ed' 
with the lead. Therefore, the BCT decided that lead is the only inorganic MCthatINiUbeinvestigated . 

under this SI (see Worksheet #9 meeting minutes). Nitroglycerin (NG), in;ih~'forrfn~~h1bRei~ssp6wd~r 
apdejection ·ofunburned. propellants,is. another . Me, associated with firing (anges; anc;l is ~uspectedi 
I',' :;.,;'t>'~f;'.- "'-;-..L.;-:::),' ' .. -F:.· .. -·! tt.~.;;'. _{ __ :;' ;.'-,. __ :, :";.'; : '-":- '.1;\' , ~~l, '.': ,;'.-'·;,<-i 'c. ,'·:}-'.<r;·,.-i \--j'~i~J • I.' ,l' 'l\ :_:' .il·.'Z '_'rl" 

t. !'", 

~¥ ,:ge~j!:Jn,. firi.t;1~l~!19~,~,~r~, .. djr~ctfl,~;;!i,~~) ~r~ini n9.ar~~s~itr! "cont~iflm~nt",.j)tlf:!!l~, b~~in,d,j.~,~~tar.Q,et&}h~~., 
sl9B tl:l~/rYl1iti.9rw,e>,<p~pqe.~ on m,~{ r~\q9,e:.A§rpreviou,~'Y st~W~9"m~i~gf;Q~t~:i pr~~~l1t~t. ~~qP:pfi.tJ;1\~,~ri!l9.' 
~apg~~ .w,ere !QS;~t.~9 ~n,v~ri9.lJ~ typ~~,9f~~O~t~grolJnQ ~l~rids,~JrElr~fQre,!,.it lisc;Il~S,!:Ir;t;l~q,J)1~t, ,munitIons. " __ "')-'.,~.~,.-,-- .. ".,;"J-~ .. ,~_, .. ',,_"~" .~,) ,:., ",_ , ... J ••••• «'A .. , ,., .. ~_ " •.. ,",<.~;,?o" ...... ", >_"_. ""';,;.,', ,.',. "".-,1'",.1 

f[C!~ mtrt~. [mH~9H3.d .• m~ . i9ont~l~mce,q~})e,r!Jl~':8~~r:pa13s,in~, t~fRH~9,!,.h~,>t~wg~~~;i\S"r; !ell;(pnt9,~)ur,r,0u.p.?iq~ '. 

ground. Asa result, it is expected that ar;w:I){1~,pr~seriLw.oulq~~~E;;8riIXi~~nrtr~te9}~.t?~~;~fir~trf9,9,t, 
(0-1 foot depth interval) of the suriicialsoil and containment berms at each firing range. Expended 

arnrn.4nitio.n.i:.'il.spreviQl,Is!y,c;lJ,s,.qlJ~sec;l in Se,Ctlon13 19.J..1i 1, 10.1.1.2" "'1)9 ,1,Q.1.1.,~,. )AlC!s.;t~~pp~d, py~he 
":.""':" :~; ~~, ,·',1, c", ••• ':"'_".' ._:,l1";,,.'n>-< .. ~'. _ !'.",' '_ ,_,~,"'.' .• , .. ",',' .. ,' . ~' .. - " ".,d < __ '.'~"'.'l"" :."' !"',_."_.~J.' \;.""';' 

targeh~erm~ (nOlqnger. presentpfl· .t.he· Rifl.e ,9Lf.irCoraftFiringR~nge$) aQc;:I..(;PlJld,stili be;pre,sent.~IQ[lg J.he . 
<,); ~I,l_,;;;.,:." '-"': ."; _,-',,~ ,," : .. ".'.'"' '",-"".,,- ". '~·')'·'."L,'. ,;'!"." .'1 .. ",.f,·.;.,_! .. ,.: .. <~ •• :, __ • :"",",,/ ,:~,.',~ f." :1<,> .. · '".,_.-;11>.'''''' .", 

~~n~,~.ttqQt im~ee,~,t~!y ,ip .. 'r,8~~ ,c;>,ftb~;~i,~to,l,~an~e,i~~r~~.t .1;>\~rl1l .. ,~r,1c;1:f()~f!:1er·, I;>erm~ 19,Clil~)9n~;p@1(~}~JtI.~ ;~'l~.; 
JM~~r~njf.iring ; ~~r~~~· .~~cpen(t~q;Jrwn!J!Qfll);, that:(;Ii.C~ ,not imp~8t, mr' CQ,qtc;linmH·nt., p;¥r,(lJ~) may: 0h~~~; 

tr'!ly.~!I;e;9.,9I,]U,f~, f,~rt~;~Lcjista~Rn; q i e· ,}h~ ~'mafe I?~~~er 2;gr1~;(So.~), '}1\~ iQ9ip~teddn ;f.iQ~r~~\,~ 0:,1.., W.,2" 
a,~1~.Jq~~)iG;xe~tbEt.·larQ,e;;~r~~,$ 9tHn,9ry~IQP~p,:I,~q~tr~t ~wefl9;9rn8~S~E:l.~.by ~re{pQZs9klt~id~,()t~h,e 
currerit NSA Mid-South property boundaries,thil)SI will only be f()qu~t~~.OQ.,imp\~qte,(t,~ojL,w:itp.i9.;the 

defined boundaries of each range, as indicated on Figures 10.1 ,1().2, and 10.3. 

i ~:»~';-UI ,,{:fF }~.':" ;: '·\~"tl ; '·d,~~~,~_>.}~,· ;'.~_~, '','-.'; /> ...... :. :',i ,c·; \.'r ';- - ., __ ':, .> :'<.... ",~- ,~'.; (I >~,:, '~'~~Y>::'~:", ~:':,:, .~ ~' 'I<>:~ ,\:, . i,. _: ';, l.P?-:·,·:· ,( 
Asa result of frost heave, MG may become exposed at the ground sqrface and become a potentral rrsk to 

. . ' '. . _.~"'.'-f'?ck'i ;~'~'(\i i1 • ,;.:' t;><j:/.->, 
both human and ecological receptors. MC; if. present in surface soil,couldpotentially migrate to 

subsurface soil arid • subsequently infiltrate to the shallow water-bearing zones in the loess (present 

across most of NSA Mid-South) or alluvium (restricted to stream valleys, such as Big Creek) where. it 

could potentially migrate with the groundwater flow. The loess, comprised of silt,siltyclay, clay, and 
. . 

minor amounts of sand, is present at the Rifle Range, while alluvium, which is alleviated or reworked 
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loess, is present at the Pistol Range and Aircraft Firing Range. The upper alluvium is comprised primarily 

of silt anp silty clay overlying sand and gravel (EnSafe, 2005).,.;:,., i. 'J: ; 

qr.Qunqwa~~rin ,the, ,s,baUQw w~te.ri'~eE:irin~?,9Pe,;,atj'~~~ MJc;i;-South.isgeneraUy fpuno; ~U:l; d~l?th of 

approximate,IXJtXe,~9: j,91.fe~t •. b~s ... qroundvyate,r;jl"lt,he,(I,~~~~ is typically: pe,rGhe.d and c;ii~cRmin\Jous. 

When present, it moves slowly downward to recharge the underlying fluvial deposits and laterally to 

dis~~Wg~, }~,c~IIYJP, ne~~RY .~treafT1s,. 9rainagr .ditc~.:tc:W;~sHf1'~~r. wate,r. b9.~iE:l.s: I,? adgition, •. Jhe" loess, 

due to the low permeability of the silt, generally retards the downward movement to theund~rlying .fluvial 
" . ;~}: , <' f ." ',~,: : .\ 

deposits (Carmicha~l, Parks, Kingsbury, and Laod, 1997). 

, ., ' " ,,-f; "~' " 'JJ' 

While the upper portions of the alluvium contain water, the chelT)iJ:al anc;i.phy~icaLproperti~§ .o.fih~. 
, l; i ,~_ ~ ',:' I', :' :~- . -:-, 'I," '.,': . ';'.'; -':' :j i - i';' ;. '; i 

silt/silty clay soils affect the permeability and downward migration of chemical constituents. Any potential 

contaminants entering the shallow water-bearing zone would be expecte,d to primarily Jl1igrE:ite la~~raUy 
~H;~··,,·q· <:'~', "+~ , ~::\-,::~, ',) {", ~ _'C,,'.' 

towards Big Creek Drainage Canal, the lowest hydraulic pointin the area (Carmichael, Parks, Kingsbury, 

and :laQdnt997h.·The,Jeaohing.prQceSSifor;transferringmetaIs from proj'eotilesito soilsis:.5.low beCause .of 

the\r:elativeJy ,Iow.:syrface: ·areaexposed, to the 'elements and:thevirtul31 ,insQlub,jlity o~ the metalsjn~ the 

envjronment· WIilile;; precipitation ;,infiltrl3tion;,eould:. mobilize. leaddnto . subsurface. 'soil,);ar:1d~l;shallow: 

groundwater,given the ne'ar'immobiHtyofde~d.·iR.S()iI .and the ,depth. to: groI:Jndwaterisignifican.hfT1igration 

of MCs is not expected, Therefore, the scope of this $1 is limited to surface soil characterization.:' 

10.1.2.3 Receptors, Exposure Pathways, and Future Land Use 

Curref:}t human receptors include: Navy. personnel;, Navy~el:1c~rted,visitors'(e.g:;,;contr~ctors'conducting 

environmental or ecological surveys), and trespassers .·(e,g" i authorized' personnel WhO'; m~y . wander 

outside of designated areas). The facility's current land uses are expected to remain unchanged into the 

foreseeable future; therefore, all current potential receptors arealsQ'considered poteQtlal future recep,tors: 

In addition, future contractors hired to maintain grounds and perform other maintenance tasks such as 

sewer repair may be exposed to MC from former range activities/C'u'rfen(:ancffutureeebiogital receptors 

include thequrrent flora (predominantly grassland species) andfl:iuna (large mammals such as deer, 
,.~ ~t<',',; . \! .;' C "-',;;".',:" ,"'.;';' < .. - ,-"~ ":f:'.,;:.~~-., :;,~, ,- :.', .. 'j >,.~/; J' -: ':" ;"<:",!, .;~( ·:-r>; .. .',- .:"':;':: :; 

srt:lall mal)1m~ls spchasraQbits, reptiles/amphibians,and bird species) present at the sJt~s. 
,." ~?(-'-");-'!r .'~.: I ~,\,' ,;";;' "_ ;;:-' - .'~"! .';>, ',""-~,"_" !; .. -.:~:;~ ...... ' 01' ;;, "'~o--·'l·.~'-:.::' 1~" 

~ : ~ " <: ' , , -; ~, :; " -' . 
Unexpended munitiQnsthat may be present at the site mE:iY .I?,~collle exposed and .present an explosive ", ::'(.!:', r "_0: ~ ·'.-~i: :,l .,j ;~~~.- ~ !-, .... ;! <,. , I" g -~~~:;.,..".; G;-;<-~-\"/ I~.->.~·'~·l ·};n~'~;·);~"l'~:~"~; ,.<:;:: .. '.' :'t .~::: ~/~'U-'i;'y:'i.:;!:~j"i~) 

risk to fauna arid human receptors (e.g., groundskeepers or other personnel crossing the site). Fragments 
)', . . ,:~"~'~?':l:~i ;C"-';'~ i",._ '~.::~:,;:. ,., '." T'-; -"l~;>. '<';':"~-'~~::<: ":';:'~; ~'~:-"i. " ;: ... :. : 

from small ~rms .munitions present at the site may also become exposed and present a risk to receptors. 

"';'/~ 1 :".~ , ~. '1-'-, :C':'':;I,\ 

Future land use for the Firing Ranges is Undetermined; however, NSA Mid-South is. expectedto remain 

an active N~~~iirlst~;lIation f~~ th~ f~r~~~~~blefu{ui;~~~d 'the~~rrent'li~~\~ ~s~ ~oreach ~ite i~'a~f~II~~~~ 
'" .. ',". ;'".- >.-l~-;.-- .--~ :;,t~ : -0, .. <~' ~ ·:~e~'Y!~·f.:·;- ~I _'::.~:-; -"":r,i'F~'_ '.' ,c, l{,"':';--,:,: <-,> ):'Tr~, _; . '-:"~: """'::\1,,;:'; :,", "-:'F,:n\~ 1-.~:~·--':·-"· 
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• The Rifle Range was 'given' back to 'the cOniMuriitftilroughSRAC' in ·'1999,~hd. the NavY'currently 

'Iei:!seslhesife tr'om tlie Ci'ty dfMiliington tor use as ~grazirig area ahdstabre~ fo'r Korse~:";' 

:,..:\ ,., .... ',. '1. . .." ,."'.' ,.', ." .• ,.. .. "". ,.'; '< i '."ci. " i ••• i" .... '" ' 

The Aircraft' Firing Range si~e is clkrently used as motor pool parking and equipmenlstorage by the • 

A potential future land use for the sites is residential; however the facility and ranges are expected to 
t" 

'1'0. fa 
.; .J 

As, a I result of liistoricalsmalParmsi range actiVities,': M(;;corisisting'of NCS,'arid' lead 'may, be' present·· in, 

sUtTaceJs0il'st the smaiParms'rarige,sites:' Surface soil, Which is the environmentalmediClm' most liKely ,tor 

be:1contarhinated 'from: past: site operations,' needs, to be investigated .duririg!the' SI. to··determinewhether 

MG'·ar~rpresent·atconcentrations th'afcould preset:lt: unacceptable,·human health risK and,if anRlof the, 

site is required; 

10.2 Skeet Ranges 

This section discusses: thefdrrtie",:skeeUanges, including Trap/Skeet Ranges. #1 and #2, H0fse Stables 

Skeet Range #1,and'HotseStables'SKeet Range #2. , Ii, 

10.2;1Sitelbcationj History, and Physical Features' 

to. 2 .. 1. 1 Trap/S~eetRa~g~~#'ra,nd#~ ' .. ,. 

Fo~~erTrap/Sk~et R~ngeis;: #1 and #2consi~(~Fappro~imately 79 acr~s,l()cated ;'aar the! ~olJthern 
>d': ," ~':'. ' .~. ',.:r~ ,:,.~,: _ ... j>':". .:. '. ;,' .::\'~'::L[:'- ,1~;-', ,.' ., . ,> ,,;' .. ::, ,'" ',f' ,-,;;'·:'·,}.:"il~' I';;;! 

border of the installation, east of Singleton Avenue, off the Perimeter Security Patrol Road, adjacent to 

the· former Pistol Range. The ranges were built around 1943, with Trap/Skeet Range #1 having an 

~'~rec&d~({c\o~J~e date\onietime~H~rW~rl(lW~r Iland' Trap/Ske~t ~ang~ ih Closing in 20&5. No 
'«,~ ; •• ' -<' ; .. ;--:~~ '-';; :: ';~~'i'.»:":~:'--i' l::':;~ j., i :-"'" '-. ;";:~'" ::-.~ -, -.,>",:,::"""~,;::' "'--::~~,i':' ~ .L;'::-' 

remedial effo~s are dOCumented for closure of the ranges. 
; 'n ~.'.J.{',,-'" I"'i;"-" ',? ',-' 

Property records indicate that the range, when active, had a firing line, skeet office and armory, two clay 

pige~hi sto~a~e b~iildrnig'~~ ~namrnuniiibn' storage bUllding;,i;lri~tru6tioh I3UildiM~,a~d' ~hodti~~siatfbns ~nd 
<':':\.i.]lL.; ;'",:: .,' . ~(._.:, "'>'::"'.!.'~:i-!>' :;'j:'" ,:-. ;;,~::_',;i.,_. :,,:;',::;-<,_. _, ',c~p:, J ;:.f. ;G'r1(;~<"'.',:- . .'j ,.J, .-

targets. Munitions use was limited to small arms ammunition, primarily 12- and 20-gauge shotgun shells. 
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. Th~, 9!.!~(~llt \~QnJlition,~ Q(tt1.e ,F9rr:ner:rrap,Sk~,etR~l"Ig,es1#1. a,np #{;yare ~howQ'P9 ~igW!il1 O;,4,;,QtnQt~,is 

t~~~,§gli,d\l\l~liltellJlanCj9~m~ntJ)!1ik(~\!YM!J).,?j,~.C,q§~~;~Qlid,wf'stE:lJ~n9.fill.~\hat~~rJ,~~ N~AMiq-~ql,lthi ·i~. 

109~ted: ;lJViU1iX\',~h~h q~~I,Iil,~cli~()lilnc/liiri~~kq>hth~, .F,;qrrn§r:Tra.p,$ke~t{RaJ1g~§i #.11(~J:ld '#';." TQJT'1a.ir:)tain, ~he 
. r . . 

inte.grityof theJa.ndfill;Qap; .inve~tiga.tiOI1 of tile PQrtiop,o.f$V\'MlJ,2tha.tli.es, within t,he, bQunqaries,pftl;1e 

Former Trap Skeet Ranges #1 and #2 has been removeclfrorn ;this' Sh • , ',,' h .. 

AVislla.ltinspection,c::onc:ju~teq'.d!.lring" the PA;f0Ynd'nQ ,eyid,elJceof, th~:fQrlTler Irag, $ke,et H~n,ge~'#1··.and. 

#2, <as, tl;leC;QlJcrete'{iriIJQlines',alJd (a.Ustrl,l,ctu,resa.ssoqia.teq'Withthe ra.nge~ hac::l.,previpusly'peen 

remoyeq,( ;T\he/P~' vi~ua.l, • in~pe,ctiQr:F oict 9bsef,yeb,r~*en • sKeet targets ,present,:,QI') thegrolll"lq:surfaGe., A 

site~ \(i~ih,condyq~ed,J;>y TtNUS:and NAV,F," .a.G" MWper,sonnel,c;>I" SeRte.mber;:1, p; ~OQI3;i,yith: DP exp~l'lded 

munitions fragments or skeet targets visuallynote.q;aHhe.f.ormer Irap·:;$kee.tRange$:tl:1; and.f!l~, 

10,2.1.2 !:Iorse Stables Skeet Range #1 . 

The former Horse . Stables Skeet Range #1 consists of appro~im~tely,36,acre~:,p,n the,nprthern portion of . . . .. . , '''.>~ ':- -" , -' -~. ~,-"''..~,,~ ... ,. ' .... '" ~" :' 

theinstallation,east of Attu Street Extension, adjacent to the Rifle Range. The (angeswereb~ilt in 1945 \ 
""; .. "'J ,.:-."j~,,~ ',c- _"~':'_"_ ;·_·"I-.. ,·~, .. L, .. J, \_',_,_t::y~'. ,;:':,. ','-~: ".,',.,' .,-;. """,' ,,- .. ".,j,,-,,.,,"-',:: "'.":."<:. ~'I':'''''\' , .... ,,,. '(-"""1'-,",':. 

arid 'closed'in'the'summer df1'952'fortfiEH:on'structi6h bfa' NaVy' family housingatea:'Norefnedialefforts 

aref'(j(jhUmehted :fi)r'thetl~Su(~''Of tli'e rat@{ 

P~6pertyret:dftis' lr1aib~t~ that ttierahge; hac:h~'rl\agaiiHe; . sl1edta ske.eftoWerj'.t'fi'ririg;arch ,~rid high'a'n'd 

low'\:h6U'S~s:;ifhe';';magazlhe,a shed' and skeel' tower, 'were<used iEilst> f6r~theii atijacEmt; skeeffl:mge;' 

MLirlitiOns: lIse'was Jirnited';Yo' srYia'll"ahfis' !a:tfjmJiilffbri;prin1arflyr1:2}"~hd ;20~gal.lge . shotgun Sheils.' 'The: 
': .,' -,., - -'. ..',' '" -, ," ,'", '... " : " " '. ... ... ',: ,.' . . \ 

cuir~ntcdh8iti()~$ ofth:Edorm~r: Hor~eStabie$ sk~eeRange #tare 'stlown onlFlgure 10.5: 
" \-1 ; :.' 

Avisual'i'r1sp~ciibri' toildu6ted' dudng"tI1erPA 'f6~Hd1'n8 evident~ of th~'fdrh1er H6r~'9Sfa'bjes; S~9'efRange: 
#1';"asiitiestrubh1rE:!s' fOrmerlY M'S6d~ted . With.· th~i +ahg~'wdte;Btilreved\t()have'been'+emoveCl 'pri6(tb 

dOnstructiOndfthe !r'e$i(:{erit1al'develbprn~nfAi site' vlsi(wa~l' COridlictedHy"ftNUS arld' NAVFA'e 'MW 
personnel on September15,2008; with no expended munitionsfragrhentsoriske'eftar'gets vis'Lfauyh6t~d 

at the former Horse Stables Skeet Range #1. 

Tbe Jor,mer. Horse;$table.s:S~ee.t Range(#2!CQnsist~ of, approxlmately A~' apr:e~ieQlhenorthernponion,of . . . . . 

t~eJnstallatiOrl".\West,o~ AttuStre~t~:~en~i.on,;'adjacem; toHorse,:,Stab.l~s Skeet~ R;ange'#1 ... Tp,e range was 
built arouhd1942 ,and ,clpsedJn19,46; The date ofc;losuJe, I$.:nofc::lp~!;u:nerited: PQr;is);any Jeme.dja.l.effort fer, 

the closure of the range, 

. CTO 0107;M::~75. 
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Property' recotdsindicatethaHHe range': when activejHad '8 :magazine;sh'e~(and skeefi6wet iin:'aaditioi'l 

to a 'firing arch and higHii;lhd .loW hoLises',tYpicarstructlires assodj~ied\wit~'a'skeettange.':fherHa'ggzihe; . 
shed ,:and· skeet toWer"were'u§ed' alsofortheadJadent .skeet·range;'" M uriitiomVJs'e;was;fim'ft~'d"tdsrhall 
armsarhh111hition, pl"i¥nal"ily'12~arid~W~gaUge' shotgunshell!s. The cllrrent coriditionsof' the;forrne( Hdrse' 

Stables Skeet Range #2 are shown dn~Plgure'lb:6. ,., ", 'i' " 

AvisuaHnspecfionconducted'auring .fhe,PA·:fOund noeviaeMe of'thefdrmer Horse Stable'sSkeef Ran'ge' .. ",' . 

#2; as the . strU'Ctures, formerly a~s6elatecrWith It:le . range Were believed to' haVe ,beeh rem0ved i prior to 

constrliiatiohoffqur housesihth'e'area. Asite;vlsit was 'conducted by;TtNUSanCl NAVFACMWpersbniiel' 

onSeptember';1'5,2008;\I\Iilh: hoexpeHded 'munitions fragmenfs'or' skeet· targets';visuallyi1Oted at the 

former Horse',Stables SKeetRahge#2"durln~rtheSite\iisit.· "i;" ','if 

10.2.2 Concepti,JalSite Model fQr Skeet Ranges' 

10.2:2'.1"" . Potential or KfloWriGdritamihan!S;;. 

T:h~mu~iti9,rw fr~,~r;n~n,t~ e?<p.~9tep tq:b~ W~~filnt;;at!3~eeit; r~n~~s'~i~ei leac:! ~t:lQtfrQm,; th~.>arn[lluQJtiqn\y~~q· 
and pieces of broken targets. L:ead is assumed, to be the pri.rnlif¥' i!l,qrgia.nj~, MCqtcpn~,~rnb~A~H~e, it; 
vyas the primary constituent in the spent munitions used during operation of. eaCh skeet range and 

beca""se, of ;its qqculJ;1,e,n,t\'ld :fq~icity. to. b,qtl;lhL!man, aqd Ei~pl'i'giqaJ, r,eG~p~br!3' . T!:leothe(,im)t!;!a!lj~, M9.s: 
:,./" :,.', "', " ,;' ,.-' ,.,.... -.' , 

th~t ,CRmp[i,$edtb;e'1l14I1i\ipnsi,~.se9 :f:1t tl,1e ~k~et ,ranges (e':9·,!:antimpnY,;2jin9, cOPP:er;,~,r$el1jp'a'1:(:Ui,n);,\(IIe,r~ 

traditi9Jl~!ly pwsenf in IT)\,Icb 1l?Il'l~ner rfras-\i;~.n.~,Jhat;l,Jea,q 1~f;lA;: ar~!~~g~l?;te.,d,,~p; b,~:,his~mtsa!!Y.P9·18c~t~9; 

with the lead present, Th~refore, the,BC,T" geclded;.Jhat lea~tj,$ ,the .. ;Qn!Y)J;lorganic J\JlO,:!hat will be 
" .' :.;~. -.j(.~f'· :-;'-. -'.- '> ":'-.. ' - 0;: ':--,' -,,-~-,,'.~. , .•. »,1',' ", ; ,·-'.···N~' ,,;,', ':' •. '"~~ .'_'c .. ' .:- .,~i~ .• ,""',·>J~,,,, '" ,_:'"'' 

investigated under thisSl(see Worksheet#9 meeting minutes). OthefMC of concern associated with 

s~~~tJ~n~~& S9.J;1~j~I$Qf,NG ~"ndJ>A'7~. ;:N~.,iJ,lJ~eJprrn, Rf,,~rnoke!~~s,RPwder! :al()q~,wi~h, I~~qf,r~m "~Cld7' 

azide, initiating, corppgun,d; n'FlY'p~. Rr~!;ient.,aL~he. firir:1gpQints~s, the resuILo(, ej~c::.tipp" pf!,!nbumed. 
,- ." ,,' , -~, .,' '" -" ': " ,-' -'" " -.,- ,,,, ~ ,,' - , " ' , " ", .. -, -- : ; , . ' , ,--~, ,; ,c". ~ ". " - ,', ", - ;,' 

,. , . 

Baseqon past site usage,' lead, and clay target fragments may have accumulated in the soil across the 

SOZduringoperafion of the. skeet ranges. Lead and unburlJ.e,~;~n~\g.kE1_~~~.~h 89Y1'ders,)mj'!y have, a,I!18 
,> "~,, ".,." .. "" '" ....{... '''''',' 

accumulated at the skeet ranges firing points. ~s the targets used ateach of the skeet ranges .were . 

. prOjected vertically' upwardtanyrnunitions'fragments . (lead"shdf;orliSkeet targets)W'oi:Jld :havej fallshbacK 

down to thegrouridbel0vldt:le togrEivlty! ,as 1a result; '. itisTexpecitecHhat' an{MC' preseht'WoulehaVa' only: 
'- " :.:' ." ' ". -". - ',' .' <.' -' ~ '. ' ""', • -: " ' 

pe!'1etratedintothe\firsfif6ot (O~1'f06t:depth'iriteNal)'oHhe sufficialsoilat each skeet range;" . :,,: " 

CTC 0107i(P27$i 
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'. '., ~, , ~:" ," ,",;: .. _ ' \h .I" ',",'h':\ t 

A~. !'I/~~ult of f~qst ~~~Xr,MP m~y~~9ern~ i~xposecj. at~h~ ,9follgd ~urfa.C;E!a~qJ);ecorl'W :qP:9t~nti~l, ri~~,t9, 

qoth ,hl).'1Ian and.,~cqlogi.~alr~c~ptors,;;Mc,itWE)~e,~t in ~~rf~.ce,~oi!,.(SOl,llqpotE!ntiflIlY mjgrate tq 
subsurfa~e soil ~nd subsequently infiit~ate' to"the sh~h~~'i~a~~r7p1~rj~~,~.~n\es)n.m~·)o~~s(p~e,~.~ot 
across most of NSA Mi~-South) or alluvium (restricted. to stream valleys, such as Big Creek) where it 

qRuld. pqtenti~!!Y!(rnigr~t~ v.'ith .. m~!,~~?~ng:\Nater.f1o~;.f.i;rhe IO(iWS, .,c9n]pril;led .pf.l;liltrsi.lty 51~Y,SI~¥\ .. ard! 

minor amounts of sand, is present at the Horse Stables Skeet Ranges #1 and #2, while alluvium, which,is 
.... 'J' .. 'li';); 

alleviated or reworked loess, is present at the Trap/Skeet Ranges #1 and #2 .. The upper alluvium is 

comprised primarily of silt ancj silty clay overlying sand and gravel (EnS~fe, 2005). 
·n'· j.~.' ;.I:.~:.,. '<.'-.~ ·l~. "" 

'. '. '.. ,,:, ".'rl! " .: ..•. , . . .' ...•. ,. . ... " 1 V'·. 
Groundwater in the shallow water-bearing zone at NSA Mid-South is generally found at a depth of 

~; ::'>~ ~:::~';i" ;~-.F::-·~! ~;,:". ,-, ,·",-__ ·l~:-,~.:_-,h:-·,) ".;n·~·'-';',;>", .~_:' :,':, i. >.;\'F:~~·~ >~::'<':.' '~".'~~~,:. :,\~'h.-i:,~:>·-:,-\~ . 

approximately five to 15 feet bgs. Groundwater iii the loess is typically perched and discontinuous. 
,,!,:,.~.'> _"'._',~ ;.: .. ,-~<". ".,·c,i~.~_, :~",. ~.' __ .:: "-~':':". _., .... -,:; ',.':'\-,. ~_','-' .-~_ -"",-.-) __ '-.. '-.':"~". :._.,, __ l'~·"~'ri.·1" 

Whenpres~hf, it movessldwly downwElrd to recn13rg'e tlie underlying fluvlal' deposit~and late'rally to 

discharge locally to nearby streams, drainage ditches and surface water,l;lp,dies." ,o~qqitip/'l, the lo~ss! 
. ! -, 1 ;; - - q ~ ~;:. ! ( .J _. ,_ ~ ,; • ,.,. ,_' ,,' J 

due to the low permeability of the silt, generally retards the downward movement to the underlying fluvial 

deposits (Carmichael,t Parks; i KingsburY;,., anCl Ladd; 1997):' 

While ,the, uppenportibns. of ·th'e ,~lIwviumcohtain ;water; the chemical and physical 'properties' of the 

siltlsilty.day 'soils aftect,the!permeabilityanCl<dowl')ward:migration, of chemical constituents. Anypotential; 

contaminants entering the shallow water-bearing zone would beexp'ected to primarily migrate later~lIy 

towards Big Creek Drainage Canal, the lowest hydraulic point in th~area(Carmichael, Parks, Kingsbury, 

and Ladd, 1997). The leaching process for transferring metals from projectiles to soils is slow because of 

the relatively low surface area exposed to the elements and the virtual insolubility of the metals in the 

environment. While precipitation infiltration could mobilize leac;! into subsurface soil and shallow 

groundwater, given the near immobility of lead in soil and the depth to groundwater, significant migration 

of MCs is not expected. Therefore, the scope of this SI is limited to surface soil characterization. 

10.2.2.3 Receptors, Exposure Pathways, and Future Land Use 

Current human receptors at these sites include Navy personnel, Navy-escorted visitors (e.g., contractors 
. ( . 

conducting environmental or ecological surveys), and trespassers (e.g., authorized personnel who may 

wander outside· of designated areas). In addition, future c?ntractors hired to maintain grounds and 

perform other maintenance tasks such as sewer repair may be exposed to MC from former range 

activities. Current and future ecological receptors include the current flora (predominantly grassland 

species) and fauna (large mammals such as deer, small mammals such is rabbits, reptiles/amphibians, 

and bird species) present at the site. 

060908/P " 'x' CTO 01071$275 
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) 

Unexpended munitions that may be present at the site may become exposed and present an explosiv!3 
;J' )'}..j·~I.·.:~.i<~";;J"~~' ~-;:,;{;",,, .'-···~·'i.';.:, ._~'··I(~'~-"-:_ ~._" .:' ,.~" .;:.j,_,~;-, "':-~"<.'--'". ,iC".~\(~ ""j;~/ '/~'::[:'~. _.~ ':~'i ~<;, '.;J'> 
risk to fauna and human receptor's (e.g., grdutidskeepers or oth'er personnel crossing the site). 'Fragments' 
( e,:,'::::' "I;;'". ,:, .. -_,.~.!,> ': v) : ,>" , .. -:: .:,: ' :' \':'. .-:";. '.'. "'!i~r .... -'.'.~.~.;;,."':'~ ;~~:,-':~?,-·-;'.r·, ",.;"- -.~:_ . _, ,I., i",' 

from s'rnall anTis munitions 'and br'okenskeet targets present 'at the site, may alsobecoriie exposed and 
1 ",::,; >~'-~":,-.' ~".:·:,o.,\.~ ,: ..... _; .. _' :)'t(.' i-!C;::"·_'.:_;~:' .. \':,~,.~ .. , ": l':"_'.t~ }::~~f 

prese'nta risk~to both fauna and'hu'ihan rEkeptors:' 

Fl'¥~re'lafld'use f~fth~Sk~e(RangesisiLAdetern1in~a; hoW~vej', ith~6Mr~n(land1 ~S~' fbt~achsite is'a~ 
f6l1ows:r' ' ';tJi'; , , 

• The northern portion ~fTrap/SkeetRanges#1 ~n(f#2 is;iheloc~tidn ora wafe?tower, co~missiaiy, 
military housing, and child care facility, and the southern portion is currently undeveloped. 

" i!',,'V:r. ,~,~ ~'C !"J.,'.ff ; ';';:is_J,-~-;·,,,')l~'~:~ !~/~.~. ;~ -.'< 'l:' '-~.< .,,';,: . ,; ; c 

• The, Hors~ Stables Skeet RCilnge #1, is currently being red,eveloped as re$iden~i!31 h.ousing. 
" --.;~ ;~;:L',<~~~) ,"i .'-.,,': .. :.:,_"; -'/:lo-?;.-~,·;'::'r' . ..< !~k " -: :';: ,',:/'".v'--; ,"-"') :".1 "; i'~' .. ,'! :~~.'> , .c·,; 

• '.Th~HW~i~,"Stijl;~I«;l;S;~ke~~ i~~n.ge,#,2is curr1ntlyu,s~d ~S}~ gr~~i,r~ a,re~ f~ri ~e~~Rt il-i,orseiiytabl'ie\s~ . 

10;i:3 ",', ProblefuStatemeht:' ' 

As a result of historical range activities, Me consisting of'NG,dead,arrrd,PAHs'may be presenrin surface 

soil at the Skeet Range site. Surface soil, which'is the environmental medium most likely ,to be 

contaminatedfrompa$t/siteoperatiol11s-,: needS to b9cinvestigated, during ,the SI todeterrninewhetner, Me" 
are!pres!3l1tat cohcentrationsthatcould pres'9ntunacc9p>tablehUman health'rlsk 'andifi an Rlofthesite· is 

required., ", i; 

,',. 

/, 

._, l 

" 
't, . 

:~ . -.-. I; \ 
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SAP W()rkS~eettl1 ~- Proj,ctgualltyo,bjeC$ives/SxstematicPlanninQ Process' 

IDENfi'FytHEGOAL:~6F·THEstui:)\':' ' - " . - . 

Thepfimary'goal~.ofthe$ls'.forth'esesevensitesareas follows: 

1. Determine whether surfacesoil MC c()ncentrations exceed human health risk-based screening. values 

or. background concentrations.- If screening values' and.background concentrations are exceeded 

: proceed to' an RI, otherwise,lrecommend Norurther Actioh (NFA).· r ",. , . 

2. Collect adequate data to determine the presence and approximate horizontal and vertical extent of 

,'5oil\ Contamination",If;the!,data :~ollectedduring,Ah~initiaIJoundofsampling.areadequate,stop 

,[delineation, otherwise: complete delineation during an Rk; .' 

IDENTIFY INFORMATION INPUTS 

1. Field screening data: Lead concentrations in surface soil will be determined by field-portable X-ray 

fluorescence . spe,qtros~9p'¥i ,()(,~~) .. T~~~~! ~~~~,ur~p1ent~'I':HI b,~\~~~~,,;~~~, f,~I~~Rr~~p~~~,;t9pl Jor 

potential contaminant delineation purposes and for locating hot spots of lead: A correlation study of 

lead· XRF . data to fixed-base laboratory data will be conducted. ,ThecorreJa.tiQn cOefficient must be 
. '"j'.:. ",',:", ~ ',",'! ."., ,.>.,.:'~.:~:'\-:/;\-':"-':;": :: ~- /j: ... :-' 

greater than or equal to 0.65 and less than or equal to 1.00 to convert field XRF values into 

'\, equivalent:i laboratory lead concentratiqns,'Ihe XRF Standard Operating Procedure. (SOP}t.01'..'is 

jncluded::in AppendixA,""'il ;" . \. 

2. Laboratory target analyte data: Laboratory data will be used to determine concentrations of MC of 

.;cqncern·in . surface· sOil:". MC at the 'Fir;ing Ranges includes,lead:andNGi,whileMC,a~dhe,Skeet 

RangesincllJdss\leap, I\IGf and PAHS. The data';will.alsobe:psed· to, determine the, potentifil for 

. " cOhtaminatedsoil!tO,impact 'gr()undwater. Surfade' soiL samples :willbe analyzed as prescribed in 

Worksheet #18. ", ; . 

3,,: Misce!lane.o,Us laboratory soil parameters: . Soil total ;organic oarb.oni(TO,(f)) ication exchan'geicapacity 

(CEq, and soil pH will be determined by Empirical Laboratory"for,select,samples. Thes'e,dataare 

necessary for the evaluation oflVlCenvironmentalfate and transport if contamination is detected. 

4,..:.Fi,~!p ;d~rtifi9.at!?n!clas.~mcf1t!9r ,pr ,sPiltyp,~:~. (i. ~:,! i~,~91,p~x,andU;~ifi~8 .~oil, CI~ssifi9mi?n~y,~~~rn . for 

grain size, color, plasticity, ~~C.). WQr~she~r#21 provide~ releYant SOPs .. " '-
. c.~,·_·\;··, :'.'l", ;~"._ ··:i'.<,n ",:. ". ".~. ,;,', .... : """.'.1. I_-,~" ""~ ,', 

o6090ajp 
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5. Screening values: The Sisrequirefieid screening and laboratprydatathat can beu,~e~todeterrT)ine if 
!'-' .. r-- ~.i "~' . '~":", ., ';.~ ,;I." ',~",. '.~c., i.." ":;':: i.' :,'::~, 

further investigation is necessary. To conduct comparisons of site data to screening values, 

laboratory quantitation limits must be,\low' enou§lh to. measure MG.'concentrations;down "to the. 

screening values; For'the Sis, the screening values',are, also the project actiOri,limits (PALs), as 

, ·follows:' , ',,:,'," ;1 ' 

F! : 
'~:.' 

• USEPA Regional Screening l_syels;:(RSLs)Adr Chemic8,l::Contaminants at; Superfund ,Sites 

(ORNL, 2009). 

, '-' ,~ . 

. ;')J,.lJTheXRF field screening value is 280 mg/kg"which value~ represents'70percentof the 400 mg/kg 

USEPA residential soil aCtion level to'provide:aconservative margin'of error.rThemargin oterror," 

was selected'based on recent eXPeriences with field XRF analyses atother small arms ranges. 

• The background concentrations for NSA Mid-South presented in the Reference Concentrations 
.. ' I' - '\, :';,', . '.' i ';i~>i .:,:-.< .. '. :. ". . ... ; .. ~ -: ,:: ;".;)().: :: '-,". ,t.<;\ I, ·,,:.,'c' (. ),,> 

Technical Memorandum (E/A&H, 1996) will be used 'as screening\Iallies'if 'they are greater' than 

the USEPA human health screening values for any particular analyte. 
> .. .".; :" 

:''','.' 

, , 

The €U rterit Sis' are· liri1itedto the evaluation of soiL (Deseriptions of :the rangeS,:wherroperaticmali'are 

provided in WS #10, with visual depictions presented on Figures 1 0, 1 through'10:6. The hor"i:zontai:and 

vertical boundaries as well as the temporal boundaries for the study are as follows: 

"." 

1, The. populcitiorl of interest'· includes surface soil.thal may 'have ;been coritaminated;directl9 'by site 

o)ilerationsdr by;subseqlJerifmigration,()f t:ontaminanfs. TheD tol foot bgs;vertical intervaJwili be 

.' investigatedtoc8chieye study·goals,becausetheCSIVI,indicates that 'penetrationof soilbYiMCis'not 

generally expected to be deeper than 1 foot bgs: 

2.' ',' lrhe~initial, hbrizontalstUdy·Doundary will' -encompass' the-ateas'most ,Iikely,to have ,been ,impacted by 

siteiactiVitiesas;describedinthe'G$M:' 

'\ . ,~ , ' .. '" ,;' ;,;,.,,1 

3. Temporal boundaries are not a significant consideration in this study _because MC metals 

66riceht~~tlons ar'eanticip~tEl8'tbbe' relath;~I§ uncharlg~d i (stabie)h~ertA~'coJrse !o{time;he~ded td 
conduct the environmental i~\iesHg~H()ns an:diritOth~fdt~s~e~6j~ f~(d(e>i 

0609081P 
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· 1; .,.A v,all!~L6r~8PI~9Ik9Will. b;';~~;d:CisJhec:lisCrimiJ;l~\~(~eiw~~~conla,~in'~;~~"~b'd uncont~th.ilJ~t~di 
:;', ,"/".J l!)·~;·;.~,~\.' .. i< : .. :" '.:1., .. '~ ''',;~Lt' ,- I·Jl~f)\< :'--,;~ '."'.; _."~hbd/~;'-!~" q,;'}.·~~.}t;·'- .. , .. -: .', "-;" "-~.'·~:"·":'o.i;"';"'· 'i:,' ·,;,·;.1j .. :")'>."" 

locations, If the XRF-measured concentrations of lead in any soil sample on the .perir:n~te( ("eri;iC;fll qr 

horizontal)ofthe sample9 area exceed 280 mg/kg,"step out" forXRFlead analy~is of;~ddit:ib~~r~~ii 
samples until the resultsof the'XRF analysis are less than 280 mg/kg. Nomor~JllanJwo s.tep-out 

.~ .1. i; ~ ;:_, , -.. ; ~. \ 1, • ", ":"" • :': ., 

"'j 

:.r >, -

:'-jq';; ~c;;'\." .1' ." .:;': ' '. ;;.1 ;f·, 

~,,'f,;NC;}lie.~~;a~~; ~q .. ~~~tneJF:,ir;ing,}~~nge~::'}q~.:le~d, ;f':J,G. ~~d .;~1t:1~,,~t)h~:,.~~~~~.;:;~anges), 
9gnQeQtfl:1,ti,9n~·in,.all ,~?i!;samR!~~, •. iR m~ i,~iti,€l.I;, C9\Jn9 , .• ofs~Jnplill~,are,.I~~~th!jll1.s~re~~inQ,,~l1q 

...... ~a?<~?:~?4\~? h~"'~I~.~. r~cq~:m~??'\Nf,~;,.,?th~rw!~e:.Pf~.C,~~d,t?,jn~rWt9~~pg;~;9Lr,i~'\~~~~:~~~n'~nt,~n~.~o. 
,JMlly;p~lin~a,J~:t~7; ~2(trpt 9f:~?m~m~p;;l,ti;9?~ . 1),\ 

(\:~' .. '~,:';': ~~ .' . -',-i;".I;; : ';"'..:-;' .. , .. ..--:.,;) ~:.r-F·1 ~.!/\;)j,~ 

SPEClf~jri~~F;9.~~A·N;g·~R·~,;A~<;EP1~N£,~·.g~IT,~~'~" .' 
•• o· -, • '_._"" ". 0 • - 1'" . 

Surface soil samples will be collected from areas most likely to be contaminated to determine the 
-)<~.~( ~·.L~j~': "",~' ;':' .. ;o:_;··->:~'~i~_:'··w~' ~'\·':"-''"·;:> .. :;~\f!· ~'r',~..j" ··'."l.'''-'~ 'I' j;--' \"l,>:-,;~·>":·L, .. ·::,':'11':;" \i-\;<"·t··,' .. ·.,,:::;·~; ;··'("ji~~':·.() . c.:." ' .... ,',;.,.!:;~,' 

presence'. ofconfaminatiO'lf insur'f~ce :sOfl.arid to' CietermirlE! whetner. further. investigatiohis "ri~cessary 

8a~~d6rl'hohi'~J;isdri~~¥indi~iaL~{'~afu~[~'}asulji~i(rnJril~~ib~I'acfjojn'lev~i$~ '"A s~;j6ria~tY 9id~:I; i~. tbh~grri 
'·.f_'.'",:-" ...• ;., ~i.,,· '1 /-~" •• '" ,l, . 11.- • ;')';"""'0 _ ~'"'.I .'.' 'H' '.' .,~;,.,.', .. ,;\~:~{~ ,.",."<' .. ', ", :" ->"','"'>',''' '."~-T'· . .• ,: ;. __ ~" .. ~ ... " ,,[ :-.: c • .". 

t6'defiri~atE{theco~tamih~ti6n:"ifpr~senf withiWc:f'Hmlfed rfciillber· ofstep~6'll(founds~ ;·fhis selection of 
~. ,-.::,; ~"i,;o,-l '''-<''}.-_ ""-" __ ".,'; li.,';J , ...... ' "'"l-:i"".;1',-,';~~'., ,:':~~:.,\ .. " .• ~.~ :::~;;·,~.:· .. ;d['~ . .';''''):'.--.'. ; \·tlt.;;, ... yc~:;"~,, } ',';. -_;:;~;:,., ,.-i. t'-~.):'-·L, '0' 

siiirli'ple locations isbi~Sed;' ana data use does not suppon: tile' Use bt'l statl'stics 'td estirnat~ decision 

· perfor~ance as specified in the DQO gUidarlt~\''«(jSi~pk''2006r;lh~te~d,th~i;p'roJ~dt; fe~m'~~l~ct~d' 
. locations .and numbers of samples which, based. on their experience, will support the attainment of the 

stated project objectives. The project team will use the results of theinve~W~ahb~,;t6i'd'eferrtiirii:iWH~ther 
·'.'r,' _:_ , ... ".,,';\1 _ . .',·,_.,.'1,"'_'" :.", ;'~{' '}') ".,; ... ,~.,,-,;,:\ l.-_, ... _ ::':': __ . ::,,'.;-'.T ·'::l~·l., ~_~';'. ""'_':"': :-",::i·_,.',. :,-""':;" . ":'~. ;':' ,:~ :;."_ .r"_~'''' . : 

thi:(amoU'rlfarid tYpedfdata cblleCted 'are' suffiCienfloso'pportthe'attalnmeht 'bfprojec16Ijject!ves> This 
~.-v "':'. .' ... ';,-; li:-:' ~,.' ';';" -: ";~.~ .:: f'; .. ~ -:,. , ',,:, ~i_: .:' i.:~ ',) -; ,,:;.! . '; ;.-:' .' j;'~,< ." " .. -:,;',,-{ f;.~;: '" 'j :.;,,:-: :~i~.::' "<>i;:~~':' "';' !". :.(~ ::~<. ',,-.!' r : ":~-"~ t.";- ~,!d~/.' 'j,- :i:;.'~ "~-. '<., 

will Involve an' e.valLlatlonof contaminant' concehtratlons ahCI Cor'lcentratlo'n patterns to ensure'that 

. ddNt~ri1fn~ht$' ar~ {1iR'eIY\toh~~e ;ii~~H' d~te6t~d;:j \ifpr~~eAt' an& t~~i' ;~'Ad6gh cl~tiil'jha\i~ .6~ehC611~8t~d i to 
~upp6rt;M~;sls. 'T~~pr()ject teaVkWill'; reVieJs'th~'W~ld;~b'reehi'n~ahtl~naIYt'ic'~l ;~SU{tS{b ~H~Utg'th~f'a'II' 
vYe~~bigf~ ate'intlOded'iA d~6i$ib~h'jakh;'g.;( :' . • ,.,''';' 

DEVELOP THE PLAN FOR OaTAININGDATA 

. . 

· The'propo'sed;Slfield<data:collection' ,program cfol!' these ,sites is:'pre'sented lon:Migures' 17 .. t.through47, 16':' 

Tme\infotrnation.i'developed.',in ,previous·'sectionSl(1)f;thiS,I\1\(t;>rKsheet.wasused'tdrrdevelop.·the'pr0'gram, 

which ·ass~mes:tha·t,th~{n:raj'odty:bHhe·contamif:lati6r.t',isprese'I:1hini~thei Oto.1l4fo'ot bgs {soil'interilal :iAre~s 

most likely to becontatninated by site activities are described inthe CSMs presented ill Sections 10.1 ,2 
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and 1 0.2.2: The horizontal and vertical bO\,lndaries of the soil areasto be sampled will encompass all , 

areas significantly impaCted by'site activities, 

The sampling design consists of samples spac~l:l' alori~'fr~n~€C{I;(n~~ ~xterldi'ig''tVom'ft{i{sRBot~i~l; 
positions ~o the maximum shot fall· linE! (for the skeet ranges) or within grids (for the firing ranges) to 
l:',: 0,': :,,_ ;-:!~ :')'-1:<'.'1., c:-:';, ~- i <;: 0:'- ,',;: ,~.,: .. ' ': :_,;, .'!',.'.<! .... ' .~:.< :,t -<,'t·:·, _ 't, - • ; -', .-~,< ~'-. . . "i ";' " '.'~. ~': _ ,~_" 1 ,.' '.' ,"';', ~> ..... ;!.' _. _ !'~/;,~: . ~!~.;.' ~ .'-"f' .;'~ 1," }.'<. . :. 
erisurethafthe sites are well repreSenfed spatially. The MC sampling and 'analyticalpr6gram'for'soil . 
sam~I~~)i's~kfoU6W~; . ',: t)i" ", :'.":,;", " . 

;C":' . . " 
" 

• XR:F' Fi'~ldSEteerilhg:;' 'II, 

Up to 75 surface soil samples (0- to 'rf6dt;bg~)v$11l'1~iti~lIy'becolfec\ela'nd ~naly~ed ~ith;\iheXRF from 

the grids and transect lines. established in the areas to be sampled as shown. Qn Figures '17.1 through 

17.6. ";P:dditibvri~lIifr'a :she;;"~~ik()v~r'i:~iII be:;t6HdlJct~d'bY't~~'FdL'ii6i~~ntifY ar4 ol)~idu$~rk~~ of 
fr~igm'~ritil~~dshot'a~durmjl~hOrt ii( '\:J~;' to[\ 1 b ~dditjollal i~diSC'(~t{dri~r}lsurlacesoil sarr,pl~'~;M~yl be 

cgllected:~t.ie~6h;sit~;~a~~d'6ri . Visbalobs~rv~fioh' Of~b6(J~,~la~~~J~r~~~~,~t~"~ir: ~hot, ini't~~:~r~~~f~ be. 

sanipled. Additional step~oLit samples livillalso be cOllected aithe bOLihdarjesofthe area tCfbesampled if. 

XRF!ead concentrations greater than 280 mg/kg are detected in initial surface soil samples .. NQ more 
. " .' . . .f\:·.;:~·'f'f5§~:.> >~;~~':. ;,':"'~}"<:':).:~ i~'>i '; ··~?')·>L;l,,:./·:·:·i~·<)<·:\)r,t· >:~\:-~' 

thantwo horizontal step-out samples will be colleCted per exceedance of280 n1g/Rg bY'XRF analysis. 

\{'~J1i9~!, ,~tepl 9yt:,s~~~,urf~cr~.RH i s1':l~I?,I~,r (st!jl(M,!;l".~t;,1 foqt~~st.)(VHL, a:!s9; b~.RBI!~S~~,~ fO~,fit:lIg)93f" 
,),.~.,~ •. - •. _. ", '.-' ,',:' "0', .. '" .J,','-;' .•. 1, .... :,. -,' ~i~"ll,-. ' ,,1 • .:J~.:. ,J., ,>_ ',}""'" -""-""',', .• '. ~< .ll.l'~.<-·-"'>I·,'·. "-" .,.-,-.!,. ".,'-.,'"_. 

~n~ly~j~ iJJ,q:t;li~ rx~8El:c:tiYEl; s,}JrfSi,9~~oil~lit~8·1E!I,~~g. Sonc,~~tr~tion~ .~)(~Elf3cl! ~;~p !T1.!;l(k~.lfJ~esuqsl!rj'~p~ 
't",t",t. ""C'(."'·'~':'\!c··'·" •. ".)L)e" .. ",.,.~., '. ""'_"_,d,,' "".""'" .•• _>\ .•• }.;.:O<, .•.. ,-.,;' "',' ",,(-,,;p,.,. ,.~_ .• ;." .• __ ", ",:'. __ '-"' ,l'_'~.'~ •. , 

sal11pl~')~I3F~11ftd qR1~~~~t~~~io~:~a,:IS? e,~9~~,q~ ~~OJ~lQ!k~,:,~e:, t? iW(g:~dRi!!~()~~L.~:~p~~rt~c~,~qiL,~~mple~: 
Vl!jU,\hep . p~ c:ql,l.~c~~PyE:!G,tc~lIyi,n 2~f02t\Jl'Jt~ry,€!I~, itpos.siple ,g~pellQing on .§9iJcorrdi~i8n~, Hntil,!El9P 

;',;:.< . .1'''''' ~.'" :!.' C"",' ',;';, ,.,eC'.; ,'.1,' '-'. -""_ ,._.' _," ;'f?-.{'_~"_' ,.'_,1 .. '~ __ ".,,- . .o;.i :,t ")!"!~f ""';,,,-, ."",.,.,;,;';; :".' )-~;"o.-·.-,--,··" . .... ,'.ciS. 

CQl}cent(ations. in §l,lbsurf9ce s()jl qo, note~Geed A8,O mg/kg. 
:.;":'·f.~j~'i.:."~: ;': .. ;,:;-:-.ij ::,-,>:j?,·_' .. t.···,;; ',: ::_,~ .. ';.'. " '-.' -:",-1:" .. ,-', ':-,1"'. l': ,:. 

·b~~or~tp!)':e..~,~IX~iC~l~)~9<~f~(lJr "'i i " " ."', ,', ", . ". l., 

l~i\ially,."aJJ.i~oil~9I1)P,l,I1~.wi!i :~e,,~9re~ne~, H&i,~!;lXg.F~nalyl>is, .. A minimul1;W?f,40:~~Wpl~s, (qf. 20p~n:;~nt of; 
.1 ,-" ,_",. j' _, .. ,.,:'. ,'. J ...• ,." --., ; ~_,'~;, .,,_:-,-~_. ,.' ,_, •. ," L~,' '" _~ ,' .•... ' "'. ' '.l' ...• 

the)ot~1 ,"Vhichev~ri$ .·gre~ter) for e~9b site wil!,~!~Q,:Q,e .~n9lIyzeqfor.lea<;1. at~ fjxe~:;PCJ:;e .. I"!Rpr~tqry;- .,' TI)~ 
/_._ .• J ,,:, -"»' -"I .~""-"'.'.f"" ')'.'_-<".1 , .... ;:-. ,_,,'. ·~ ... _:·:,··''!:'i~~, ... · •. ,,; .. ,.,t ~_ ",'.~'-:" ... ,.J,~.!; -: :' .• - .... , .• ,'" .. ' ,"., ,~.,.-¥:,.',. "-,,\.' 

~~Tp,I~~ .·!'ient, I9. the . ,fi~E!9~b~~y ; ,!~bpf,a.tQrx. W,i,!! .~~" ,s~le.£t7~:I,lR r~~Elct ". theCOm!?'e~El.ra,~~~i,gf \ !~~d", 
."""':".' ""._'.'; • :" ,, ___ '_,' .,'.or :~';" ":" ::_,_,.",,~ __ ~._ .. ,_:, I.' :r." . -'-, ~,.'_""": ,-,,\:' :'" ........ :' ._,.,. 

qRnp,~p,tf~tiqq~ q,eteiCl~d, jn:;i~\~iI. ~t im~ .l>it~;, iH~J~g;.,(;S~~, .~i~.Ic;f,~,c.fe.:eQi~~,.. .' A. ~o~rrl~tiion ,~~a:~x~i~ 1?(fi~!~. 
screening versus fixed-base laboratory concentrations). will})~:,ci99,d;w;;t~9:.,tP;,~~Wwjn.e, t~~;:ljrl~,CiX 
correlation between field and laooratory data if the data ~ppear to be linearly correlated 

For each skeet range,a minimum of 20 samples will be sent to the laboratory for PAHanalysis.Samples 

Viiilhlj)e'~ollecfed. at 10catipr1S' where~ 8AH'contafnination is,anticipated.',based·,upon'knowlsdg9,'of hjstqriGal 

Qper:?tiol'}s;,and{o'r,loeatiOris"where"sk¢etfra'@ments ',are;;observedJ,during :samp!e'ooUectidI'LliiSample$ 

sei.ected iforPAH;ana!ysiswilknothecassariIY'!Pe;fromridcationSseJeotedfqr·labQr:atQry.lead~analysis; l~", ' 
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Corryposite soil samples will be collected at the firing line(~) ateach site for 'fixed-ba~,el~borat()ry NG. an,d' 

lead analyses. For all seven sites,GPL Laboratories (per WSJ 6) iNiII prep~re :th~ f{ring, line NG sampl~~ 
• •• '. ,j '. ". -"" • • "~ • '. ;, • \ ",-

according to Appendix A SW-846' Method 83308, as f6110~s; ,); 

i ."; < , j; 

.. Two composite surface soil samples (compri~edC?f 1D,grab samples ~acli)will be collected 

from the firing line at the Horse Stables SkeefRanges#1and #~ . 
. , 1-:'_' " . 

• Three composite surface soil samples (comp~ised ;Of 10 gra~ s~h,Ple~;.'e~ch): will be collected, 

One from each fir'ing line, at the Rifle Range. 
t f 

,.,' 

ft One composite surface soil sample (comprisedpf ~,b,g~absamples)wllI be Collected from the . ': -,"'\; . 

• 

• 

firing line at the Pistol Range. -r, , 

Ten composite surface soil samples (comprised 6110 grab sample~each)Willb~::collected 
along the firing lines atTrapSkeet RangeS#1)~a'f1d:#2. ' . ,', ). . (-' . 

. ~). ;;~ .;. ~ ::,>" ,':,- :- _ t:~-:' 
Two composite surface soil samples (compri~ed 9f 10 gr~bsarnples::each) willb~c6l1ected 

from the western firing line at the Aircraft Firi6g'R~nge:. Due td' excessive qisturb~nceof the 

eastern firing line and the fact that it is curr~ntJyjpaV~d with ~sPhai( the ~ample~;;fr'om the' 

. western firing line will serve as the represent~tiJe ;o~;bJth fiiinglines."" '.' ; 
. , ' . . ~ 

During the February 2009 planning meeting,it was disc~ssec;ltharexi~tilJ~ soil'cgeoch~micaridata (e.g., 
o' • ." , '_"_' ',~' : '. "> ,_. ".' " ',,',', . 

TOC, CEC; and pH) would be used, if possible. Following, thismeeting,~re\/iew of historic em/ir~mmental 

. investigations conducted at NSA Mid-South yielded an in&o~~lete ~~Lot g;oche~ical d~ta forisbils. As a 
. ~ ,:.: ,1,-./ ;.~;.-"~., :~~_~;:,-.. -_.j~ " ::'. ':'.<~ ," 

result, three grab SOil samples from each site will bec()lIect~eJ;tl,uri(igct~e Sis for TQ,C,CEC:, andpH 
:~ ,'.l' . .'. 1 ' ". • " -", 

analysis at the fixed-base laboratory. 

)\.' 
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SAP Worksheet #12 -~ Measurement Performan2e c:riteria Table - ,Fiel~ Q~ality Control Samples" 

QCSample 

Equipment Rinsate Blank 

Field Duplicate 

", 
Cooler Temperature Blank 

.-/' 

060908/P 

Analytical Group 

All Fractions 

All Fractions 

All Fractions 

_ ... 

Fr.eqfiencY 

On,e per 20Jield,;' 
sa(Jlples permatriix per 
type ofsampling 
equipment" , 

one per 1 O:field 
sample§ collected 

One p~r cooler 

~ "' 

-

Data QualitY Indicators (QQls) 

Blfls/Gontamin~~ion 

~reci~ion " 

~i:cU~cy/J~epreSentative~ess 

'~ Measurement 
P~rformance Criteria 

(MPCsl' 

Detections ~ Quantit~tion Limit 
(Ql) 

SOil'samples Relative Percent 
Differe,nce (RPD) less than 5Q 

Between 2 and 6°C' . ~',' 

-
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" QCSample 
Assesses Err~r for 
' •• , Sampling (5), 
'Analytical (A) or:-

Both (S&A) , 

S&A 

S 

SM 
~ 
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SAP Wdrksheet #14:.-su~~arv of Project Tasks. 
. . . . ",'. . . '~'.\.~ ~:-!t~ . -,- ,- '.'. ,,,. '" 

;::. . . -~:t .}~-:- ;x" ;~; . ~,'-' . 
(UFP~QApp ManU~1 ~Se¢tioh·2,8'.1) 

:.,: f- ~'-", . j 

Small Arj:nsRange;S,t prpjectaqtivities willconsi,st~f thefql!owing tas,ks: 
~; . . - -

' ... "'Y' ;; r,-. 

-
.', 

Field Tasks incluBing::' 

~obilization/de~~bilization and utility clearar;c~ 
prilling , ' 

Sample collection.tasks 

~ample custody",'" 
!;~' tf., -.i 

Quality control (QC) sample. collection 
~j : ;', " _.;". '. .0'. 

Fieldinstrumenlcalibration 
i .~ " 

,~ , 

Decontaminatioi1;; ~ 

[~v~sti9<;lti911-p~ri~$dW9stE! (I D\Ai}removal and dispose:!! 

:Sample location with Globalpositioning system (GPS) 

.?,RF lead analysis of soil 

. -Analytical tasks 
~ . . ;; 

-~-:"8at~;management~~~-----4\-

. -~ss~ssmerit and ov~r~ight 
- Dat~ review 

• project repoct 

, i 
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Thel?e t~sksare summari~ed below. .The SOPs and field' Jorms ref~rj:l~ped below aridin'other 

worksheets are included In Appendices A~ndC, respe~ti'\1ely.: .. 
. ," : .:,: 

Field Ta'sks 

-
P' 

Mobilizationl~emOl:mi~ation: Mdbilization/dem~~iIiZa~iOI1 activiti~s;inelude!l field eqUi~l11ent 
': 0 :. _:? .:~ ·~t:< ::~?, :)"." , . . _ '. . ~_ .. __ . : -lj. . < .' -
'procurement andUan§port to the work site, SUbcontractqr procurement andcbordination;,utility 

dawarenessand~ clea~~hce, locatioll;and setup ofare~s ft,r decont~mination and waste storage, 
-,;~;: ;:'.' - .' _," .,' . .1-., __ ', • _'_'j c,,, _ ..... ' ..... ', __ . ".,; •• , . _, : ... '" _ _ _ """, ' _.. _. <,'" ... _ ,. :.,. • ,_. '_ ":~ • ',~. .'". ,_ :_ ••• ) • 

"acqUisition of vehicles,and establishment of an on,site staging area for'work at all sites. 
, . f, . . ,. ,:-: . .,. ;, . J 

.,Equlpment reqUir~~~'nts will be finalited by ttle· FOL foll~wing the acc~ptanqeof th~ UFP~SAFF The 

~Ol.!jwillreview tf{esc~pe of work and assemble a'li~t of equipment':(e.g:,';vehicles anc:i:'SarTIpling, ,," ,:: . . ".-.. -. . :'- . ',". :.'.. -" ' ." .. 

:perspnal protectipnj :i'3pd decontamination eqUipment) required tb i~~leme~t and the'..field 
I,,, 

:inve$tigations. 
,1'\' 

\j." 
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': ;r/'li~Jjs,t Will. bE:l;revi.ElwecjtPYi\t;~e<~rqjElqt lI~!'Irn ~I)c! the' p.M·.fJ·hElF;Ol,wi.lI;b.~r~~~POr;lSi.bl~J()~~r~~~iving 

j." an~'llPppc~lng :th.e.<~q~iprn~mt~n~, ~n~l:J.ringth~tJJ!~ ieql:lipm~"tii~, 0PE;!~~~M,~filc!Fali.br~t~d-:1Th.e.,.FOL 

.: ;wiII.)~I~()· b,~.r.e~p()ns,i,b!El\fqr:itrq8l<ingjeguipmenLllsec;iJn;;t,he i~elq . ~l1ct:c90rc!ilJ~!ilJl!!t qc;q~jsitiqlJ; and' 

.. ' c;teljvt:)ry()fsa(llpl"e~0'1tqi,f:ler~;tq the.site(an(h~h.ipmel1t of,sample~jtothell:ippra~()ries;. 

" .,;. 

During mobilization, theFOL will review the rolesiqOc! l"e,sPQn$ib,iUti~sqf~ap.hi fiElJgJeClr:nrnernbef and 

review the requirements of the various field activities: A series of meetings will be conducted to 

~eyieW .. the.~~rnpl.il'Jg,~nc!an,aJytl~~,j"FElq~jrements. >, ,lJPQ·I1. rJ;iG),bilizatigl1f' aI1.Qflfl)itefT:1eetJngl(lfili be . .".. .-" 

conducted tq review health and safety requirements.: The:(f;.QL :~ilt:al~q, I)er:ve;asthe~it~;'~flfety 

Officer (SSO). responsible for reviewing the HASP with field team members and subcontractors~ The 

, ,field, tearnwill.~!lilq ,b~,req!-liredJO ,atte[l.stahaz~rc;t ;c9ntr.q!qriElfiIJg'i',qHljQi~,ter~(tIi>Yl~eMl~H~outh 
Enviror:JQliimt?I" Q:iVjsi9r:1, .p:oq,:prior'l t()c ,comrm'~n9in~" !'Iny~ef~. wprk . at> f\JSA;(lY1ic;t:~9'~ih,. ,:,p~i!y,~~fety 

,).b~i~Xlng§;bYt,:retr~T,~91"1,~!1I.0~c~r:fQr,f~1! ,fie.ld p~r!)()I1f1eh;,; : .. ; ,' •. 

In.,,UlilitX ,GlegrancliTa,sk§I":; filr:iqr,JocQl)1menC;:ing; ;iI1Yi work:~l:NSh..lV!ic;t.,~o,ut~, Jhe,Cor:nI?f;~h~nsive 

'c'i,N\(qr;K~pPfQY,~I. I?rpc~~s,JGv\(&R),will.l;>,e i foIJpwe~,;:rh~; CWAP • Wi ! I-: id~.lJtify, CPI'J$tr~ililt$in .. ' thJ~!,;work 

area, such as the locations of eagle's nests, archeological sites,. w~\taDq$, .~tq,;th~tirnClyaffechwork 

at the site and other requirements that must be met prior tocommehcing work, such as locating 

.• undergtout1cF'utilitiesietc:'i I 'UporiC6mpletio~;;bf theiOWAP ;'a'Di~'Perniit'Will: bE:\;'lssUed tbthe:atility 

contractor. The FOL will coordinate With';:faCilitYpersoiinel'ahd\,vitFi'a Tetf~ TecngObcdrittadtorfor 

utility cleararice of all· soil boring 'locations.; Utilities that are not shown or are incorrectlY.located will' 

, 'f tie marKed'bh, the'per'h'lit ~'fi~thErmarKeCt,;Cip 'peritiitJii IIhe'i"~tu-rnedto fh'e ACtivity· POC'forihtru'sion 
j'n;the'A6tivify''geogr~phIC infor'r11afiOn System (GIS)':'" l' 'i i;,; ;. ' 

II Dri1Iio,sIp;5ks:AII soil borings at Pistol Range, Rifle Range,Aircraft Firing Range; Trap/Skeet 

Ranges #1" and '#2, . Hoi's~'StaDI~k;'Skeet' R~hge;'#1;;and)Hofse St~tDlesgSKeel:Ra'ng9'#2iw'illbe 
advanced using hand augering techniques in accordance with SOp·OS (Soil Coring and Sampling 

, '- ':', ,,~< :\' l, ... , ~ ,:"" .' ~ e ;··,c<,,~ '<.< ~,: )0/ ,tl ,_~. ~ ',: :"',~ ,- ':': ·.":L"i,' <~ ~.~~:' :.\,., .. ~ r, .,~'./~: ,,;,::"<-; ::-,: i) " , :·~o::'... " ~< ,: ',";~' ~ >" . L<t~- J,t, > ,«~ .. ';:~~ :y: ~<f-.";'} C;i ~.:; ~:~ . . '. 

Usihg Hand 'Augering Tecnniques). If necessary,some samples will b~collected utilizih"gdii'.ect~fjush 
·--~:D·t)(/ ... ··.~ .-",::;.y '::'.~' .J;.' .'-; ~;'.".'r .. ,{/:, .. :;:: .. --.~;"'.> ,..;;:",;~-.,~",t~~,'J .~::::~~~ :";:~':):<:(':,-~.:," _ . "f(~{:~) t:.,<.;~.~., \;·';.:;·;i'_;-".':·.~'~:.-···.".,~· . 

technology (DPT) in accordance with SOP·06.(BoreHble ,l\dvancement' and Soil Coringand,Sampling. 
. . " . . . . '. . ' {j.1._.:-'.fi:;·.:f;;'·;~i)~.' ·;·~i.;.~ . . ~>'.'<! .,~~ j' ",,_ t·.:;~,J;· ::.,>.~. 

UsingDirect·PLish Technology),AII boringswill be logged inaccordariCewith SOP·10 (Borehole and 

Soil Sample Logging). Methods for recording data are included in each SOP. Field SOP$ are 
J,;~,:!':::'2i'!::_' .'.1::;'" ·:~t<\.T./.::-·.'\"::.;·:t~··,~~,\i·'· ,:.~. ;"'.: ')~·t,~. 'OJ'"' '!;;: " \'J~:~'i>J..<:o\;~~;:·:·'i·.'- '~"{'j:'." :"';" ":~' ;' . 
. ". included in AppendixA" . ...0>.'.......' ". .' 

s':·)~ ~.;::~:,~ .. ~'-':': .·';:·."'!~(\:!JCi<: "-.'." .• ,," ~~ I _, :'\"'d" 

<':;·:·,l.,3'· ,~;,;. ~~~o d":i.n.;...,'" 'C~I" '''<' ,.'j' < ,1-': . :":~~?'j~.~.':., :1:.:.: '",: .... j~~ .j' , .• ~.,.·',:.,::; __ ;.';;\i_ :.,".. . ·~;·~~\;3,.,~!:.if;·>o, . 
. .: . Samele CoU,ction Tasks: Surface and. subsurface soil samples will be collected inaccor.dance. 

<',j 1(':"~·~1N,;~·dS·:.F;f-4eC-~b*¥t,~ . -\,":'~#1;?t',: "':', .-;{J,j{~':'-~ ~'h· __ r~ .. >.: : .. < ).'.',c.".)'. :' '<:':',,'CV'. -< '~(':i.: ::!"'.'~'.,:·~.c. ~ ~ 'f,!' "",''-::,-... <,-
.. withSOP';05' (Soil C'oringand Samplirlg'UsingHandAugel-ing, Techniques) 'and~ifnecessary, 

SOP~06 (Borehole Advancement and Soil Coring and' ~~~~hn~;JiJ~i~g6\~k~t~p'ushT~~~noI6gYr; Soil 
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samples will be collected in accordance with SOP-08 (Soil Sampling) . The sample numbering 

scheme will be in accordance with SOP-02 (Sample Identification and Nomenclature). Methods for 

recording data are included in each SOP and SOP-03 (Sample Custody and Documentation of Field 

Activities). Sample labeling will be in accordance with SOP-01 (Labeling), and sample containers, 

preservation, packaging, and shipping will be in accordance with SOP-11 (Sample Packaging) . Field 

SOPs are included in Appendix A of this document. 

The numbers and types of samples to be collected at each site and the analyses to be conducted are 

presented in Worksheets 18.1 through 18.6. 

• Sample Custody: As described in SOP-03, chain-of-custody procedures and forms will be used for 

analytical samples collected. Chain-of-custody forms will be provided in the sample kit provided by 

the laboratory. When transferring the possession of samples, the individuals relinquishing and 

receiving the samples will sign, date, and note the time on the record. This record documents 

transfer of custody of samples from the sampler to the permanent laboratory. Until this transfer takes 

place, field personnel will ensure the samples are in their custody or in a secure storage area 

(e.g. locked vehicle or field trailer). 

• Quality Control Tasks: Equipment blanks, field duplicates, matrix spikes, and matrix spike 

duplicates will be collected as presented in Worksheet #20. 

Initial and continuing calibration, tuning, and reagent blanks, surrogates, duplicates, laboratory control 

samples, and all other applicable QC sample for all analytical methods are presented in 

Worksheet #22. 

• Field Instrument Calibration: These procedures are described in Worksheet #22. 

• Eguipment Decontamination: All reusable sampling equipment (e.g. , stainless steel trowels, etc.) 

will be decontaminated prior to sampling and between samples, according to the sequence 

established in SOP-04 (Appendix A). 

• Investigation-Derived Waste (lOW) Tasks: It is anticipated that waste materials (soil cuttings, 

decontamination fluids, and personal protective eqUipment (PPE)) will be generated during the field 

investigation. These wastes must be disposed in such a manner that does not contribute to further 

environmental contamination or pose a threat to public health or safety. SOP-09 in Appendix B 

provides information on the handling of lOW. 
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.: Glopal POlitionipa Sxst~m: A GPS survey will be used to locate aU sampling points. 

• >'<'~fAni,llx,sjs: qn~sitefi~ldXRF'~nalysis for leadY"iII 'br petforll")edac9ordlng to SOP-13. A 

. minimum of 20 sa.mples f~.Qm .eac~ ;~ite will be sent JO thefixed-b~s,e laJ>t;?ratory for confirmation 
,1 .•. .,," ': ,,',: ,.,', 

analysis,'l ' , ,; 'J 

' .. J 
-.y,! j ~ 

• ;..' 'f '.~ ,~~, tc: ~ , 
Analxt,icfl1.,!,sks - Ch~miCj:al analy;sisfo~ lead ancj PAHs will beperform~,d by: Empirical Laboratories in 

, -'-' /-. , .• ', " . . " ~ ;~- . -:. _ k - .. :. --, . : 

Nashville, Tennessee and;chemical ai"jalysis for NG will be performed by thei,sLjbcontractedlaboratory, 
,- ". i .,' ,,' J ~ 

GPL Laboratories. Einpir',c~1 La~oratqri~sand GPL Labqratori~sare NFESC ~pproved and National 
" . :, ~ -.'~' > '.: ... ';~ ',j - '. ~ . > -:,.- '-:'.. ,;', 

Environmental Labora~pry ;Acc~edjtfltio~ ~rogram (NELAP)] accr~dit~d.Analy~~s will be performed in 

accordance with the' ahalytical 'me,thods Identified in WorkSheet'#30. ,. 'Erri'piricalr Laboratories and GPL 
:>. ..- -' . '. - : . (" .1:1. - ;. .', 

Laboratories will meetdhe' Project QuantitatioQ Limits (PQLs) specified in Worksheet #15. Empirical 

Laboratories and GPL Labbratbrie~will pJrform>\he chemic~1 analyses following IJboratory-SpeCific SOPs 
. ":' : ," ',:: ;:.~ .' ~ .>~<. " :~. "., '.:c "_':. ,~ 

(Worksheets #19 and #23)idevelopedba~ed 01;1 the methods listed inWorksheet~ #19and #30. Copies 
. " ,,' ... ". ;., '." ~ ""'. ' " ,', ,'" 

of the SOPs are includ~din, APp.~n~i~ B o~ the ~ttached CD. . "0'" ' 

, ",~.'. ;;_:: J," ~ _'c·.' , 
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SAP Worksheet #15 - Reference Limits and Evaluation Table 

Matrix; Soil 

Analytical Group: Inorganics - Lead (Fixed-Base LaboratorY) 

Project Action I Screening Value I Analyte I CAS Number I Limit(1
) 

(mg/kg) Reference 

Lead 7439-92-1 400 R-RSL 

Matrix: Soil 

Project .... 
Quarititation\ 
Limit $oal.: 
(mg/k~i) 

~ 

130" . '~: 

.c. 
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--- --------

Lab()ratoryiSpeclfic Limitsl~) 

Ciuantitatfbn 
Limit. 

';(mg/kg,) 

1 

Method Detection: 
:' Limit" • 

~I ' (mg/kg)' 

0.3 

Analytical Group: Inorganics - Lead (Field Data Collected via X-Ray Fluorescence A~alyzer) 

Analyte CAS Number 

Lead 7439-92-1 

060908/P 

Project Action 
Limit(3) 

(mg/kg) 

280 

Screening Value 
Reference 

R-RSL 

P.f:ojec;t " 
Quarititcifion',· 
Lin:iit GOal '~ 
( ii:!9/k9,) 

°130-

;Uborat~ry..§peafic Limits(2
) . 

" . ;-. ., },". -

I

··,· Quan.l:itatiOn m Method "'" 

.' .;:{~~~~~. ·J.I pet~~~~~g~i!nit 2 

Not Calculated' 20 

~"". 
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Matrix: Soil 

Anal~i~atG~g,up: Org~,l1i~s- PAt:ls 
_·s '",~, '.~' i':'~ '."" . ," ""~'''' -'.-, .", 

::/,. 

Analyte 
u],"CAS' 

)lIumbe,r 

proje€;t. A~~io~ 
"Umit(11: .,.' 

··,·;,tmg/kg), .' 
i e;, t" '>c:', 

1-Me,thylnaphthalene I 90-12-0 22 

2-Methyh'laphthalene I 91-57-6 310 

A~~aphtl;leR.e: ,;;, .JI,3,,32:9 3400 

Aqenaph;thylene,I:'J 208-96-8 3400 

AlJthr'§lcelJe. :: 14?~::;J2-7 17000 

Bel)z()(a)€Intbra.cene. .. 'b 56.,55~3 0.15 

Be,!l~p(~)pyrene I 50-32-8 0.015 

Benzo(b )fluoranthene I 205-99-2 I 0.15 

Ber;lzo~g:;P,i)peWI~J\1~t. :11~1:2ih2"I.,c .. 1700 

Benio~k)f1iioranthenel 207~08~91 .., 0: 15 

C~l)ls,e,ne,. . . I~J8.-ot·9b ..... ";' .. :1;5. 

,J;:>'ibe.lJz.p(a"Q),a[ltlJt~De. "",I,"q3:1P:3,1 ,':. ,Q,9,t~ 

Fluoranthenet 'f"<' '1206-44-0 I 2300 . 

..'.~: ''': :", . ~ ': -:;' :;;",~ ::~ ~ 
----
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Project Laboratory-5pecific Limits(2) 
,Screening,Value: .. ·; . Quantitation Method Detecti.on 

,.,Re~ere,.c~, . 'i .• " Limit Goal Limit 
,. .'~ ". ., .. , ',' (mg/kg) m Ik 

-." "","'."';";"',, ~ 
R-RSL 7 0.010 0.003 

R-RSL 100 0.010 0.003 

R-RSL 1100 0.010 0.003 

R-RSL 1100 0.010 0.003 

R-RSL 5700 0.010 0.003 

R-RSL 0.05 0.010 0.003 

R-RSL 0.005 0.010 0.003 

R-RSL 0.05 0.010 0.003 

R-RSL 570 0.010 0.003 

R-RS[···· .... . :'co· 0:5' '0';010 I· "0;:00"3F 

,R:cRl:iL. -" :5 (,~ 0~01 0 0.003 

)hft~~"·.:,I,,J) .. QQ.~,:,L ,O.Q1 0.1 "··",Q·PP;3,,.-,., .~, 
R-RSL I;, 770 0 .. 010 a.O,Q3 

Fluorene I 86-73-7 I 2300 " R-RSL '.;1 :770 .. ·0:,01;0 0100,3' 

.lndenoi1~~.:;-cdlpyrene,.4 193-39-5':1;:' ~ 0.15 1 ')~''''R..SL :"':'1:, 0.05 .0.01Q '~O;q03': 

NaphthalelJe 1 91-20~~1 3.~ I"! "R;;:RSL 0':010' '~"0.003 

Phenanthrene\b) 85-01-8 1700 R~RSL 570 0.010 0.003 
" ' .. ,--. ,- ~, 

Pyrene 129-00-0 1700 R-RSL 570 0.010 0.003 

'" :,: ". 
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• Pl'a,ie,etAdiQn 
·····'liim~li 

.::f~,lIigl 

""jeet 
"'QuaRtitatHm' 
.~~ .. '~'.' 
'(njgIkg) \ ~~~F~~ 

:2.., I 4:J1L 
,-"" .. ",./ 

.!i),~: 

-.-.. -.-. -. --;--
:~. : '.' 

.A :~d ceO indicates ~ibe¥Ojeetquafltita;tion limit goal is I~:tlafl thelalllora!1:)'Y ,quantitationlirM-

; .. ,,~~=!::~::~S~~~f!giQ.I/'JOr!<~h~f!t~f;tt!5J~b~~~.~inall.~'Sf!~.I*Oj~~~limifs.,~f!Jl~~r·.tl~fl 

~&;te~ 
cAs: = QhemicaiAbstfi!ists .~ 

:_.~~f:!':'i'<MiUigrams per kilo~. :.: 
; c'*lA::r ~,appl!cable· 
: ,/:~~.=J~eSidefttial';" ~~a.t'~eeAifl~ teyf!1 

.. ;~iF~Mte&; .••.. 

4 
5 .. 
6 

) 

'IJSEPARegiONr~riini''LeveJS filtCheniicaICOllllammamsafSlipenUh<rSites!<OR:NF;lI\priI2609h •.••. 
Empiric81 LaDOfatGries,MIiIl¥ 1'i8rioim1Ag'~imd PAH ana!V~ ~rtl\li$ projeCt. 

P~~re deteinI~~;~iding 1ti~:R~SILJOf lead bY2'~'~&~f~:i~~~m~fgiA of er.roi~ 
The value for ace.~ ~~~~~~'a~a~oQate for acenaphlhyleAe. .' 

Tt;:va~~'.~;e;JiciS~~A' ~~"~~asuw09atefOr'befiZO(§:~J)pe;ylene a;1Cfphe~. ' 
GPLla'b~YAI beP~~~itroglycerin analyses for tAisprojea. 
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SAP Worksheet #17·· Sampling Design and Rationale 

(UFP-QAPP Manual Section 3.1.1) 

SAMPLING LOCATIONS, ANALYSES, AND RATIONALES 
l 
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This section identifies sampling locations, QAJQC samples to be collected, analyses to be performed, and 

rationales for the sampling and analytical programs. All soil samples selected for laboratory analyses will 

be prepared and analyzed according to laboratory protocol as identified on Worksheet #30 . Proposed 

sampling locations are shown on the following figures for each of the seven sites: 

• Figure 17.1, Pistol Range 

• Figure 17.2, Rifle Range 

• Figure 17.3, Aircraft Firing Range 

• Figure 17.4, Trap/Skeet Ranges #1 and #2 

• Figure 17.5, Horse Stables Skeet Range #1 

• Figure 17.6, Horse Stables Skeet Range #2 

The total numbers of soil analyses for each analyte group are tabulated in Worksheet #18 and #20. Soil 

QAJQC samples will be collected at frequencies listed in Worksheet #20. Worksheet #19 presents a 

summary of the sample analyses, container types and volumes, preservation requirements, and holding 

times for the samples to be collected. 

Soil Sampling Strategies 

The chosen sampling strategies employ a judgmental design based on a sampling grid or linear sampling 

transects to target those areas that are most likely to be contaminated according to the CSMs presented 

in Appendix A and summarized in Worksheet #10. This is.a conservative strategy. The data collected 

under this strategy will probably not represent the concentrations to which human or ecological receptors 

would actually be exposed. Instead, the measured concentrations are likely to be greater than actual 

exposure concentrations. The strategy therefore attempts to ensure that a potential environmental 

problem is not overlooked. Samples will also be collected from areas outside of those expected to be 

contaminated to provide the spatial coverage needed to validate the sampling design and CSMs. If the 

CSMs are correct, the areas outside of those expected to be contaminated will exhibit significantly lower, 

and perhaps even non-detectable, concentrations of MC than in the targeted contamination areas. It is 

antiCipated that surface soil sampling will be performed using hand auger soil sampling techniques. If 

field conditions necessitate, DPT sampling may be performed. All soil borings will be logged to document 
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lithology. Details regarding soil sampling equipmenLan(f'pr,O'cedUtesare'it:lCIUded in;WorKsheet ',#14 and 

SOP-05, ' 

collected from each boring and analyzed for lead in the field using XRFequipment in accordance with 

S<1>P,41'3" The sample wi II i:onsistof'soil, from ~theel1tireO~)fo'1400rdepth~'interVaL '-: ,I, 

Actual's'ample "1(Jcations:,m8Y, var:yLfrom : the !proposed: 'IO'cations '. base'd'onfieldcondition's/asobserved 

during' an initial site walk,over by the:FOL' The FOl!.may'Dias;theactual samplinglo€ations tOward :ateas' 

most likely to be contaminated based on professional judgment and the inifialsitewalkover. Professional 

judgment will take into account the topography of the site and the FOL'sunderstanding ofsiteloperatibns. 

GPS measurements will be taken at each individual sample location, which will"allo\iv:forfutl.Jrerep~atable 

, investigations or as a guidEr in any remedial action. During the processingl,of;sal')1ple~ fQrXRFfield 

analysis, t;lny observed lead bullets, bullet fragments, or lea,q;sIJPtwinb~1~m0Iledfrqm the sample,S!) as, 

not to bias the sample with a high lead result. Thesal11pJingo~Jectiy~is to,detE:lrt11ine metals, 

concentrations in soil as a result of potential leaching of.c9nb;npin~9t§;,fr91:t\\I;1,~: bull,ejt~. "H9we,v,ef,: the 

presence of bullets; bullet fragments, or lead will be described in the individual field sample log sheets 

(s~(3 '$QP",Qp) aJ1<t "YiJlaJs;,p"tJ~, ~~ed~,~; th~lb~sisfori8olJ~:c~ipn qf,;:SiJeptqur,', sa,tnpl§~,(h;9riz()mRJ:priye,rticc:lI) 

eV~P, if ;X~F : ~esults frRIP, the 's,urfi3ce,~C!~pl~s i3re: '1,e~sthan,tre,2~p;, mgl~gthresholql1 i ;:!~II , \{isu<;ll 

ob,serv~tions INjlll?e noted 011 thesqiJ !s;iln:!I:~le 199" 'A,Il bullet~;,tJullet ,frag(l1~~,~si,or leagcoll~qte,cltrQmaQY 
of the seven siteS will be containerized for later off~siteclisposal. 

The field XRF data for lead and laboratory data for NG,)ead, and PAHs are. i'1t~nde,pto;(p~i';u.~eQ,Jp 
• •• • ." " _ " .~,. _. _c .,.;",,_, -, -. " .,-", 

establish· the nature ,and ,extent of contamination and the potential environmental mobility of 

cohtam iMhtS':' 'Le~disitne'ltu!ijor' COhti3l11inah!"6ficdncern 'at all "sites' 'arld,will be' used as . an :iridiccitoi'of 

thei.potehtialpreserice\;dfra'f!lditiQhal'inorganlb~contaminants .. Fixeo"bssel laboratory datawill;be' used'to 

,esfi;lbllsh acorrelatiotifbetween field XRF'result~;ar\d 'labOratorydataJor l~ad/8oil' properti'es(PH;', ;roc;' 
antV6EC) 'are prinCipal detetrfiinaiits'6f eiivir0nmental;rncibility;:therefor'ec, "sel eet soil samples)at each 'site 

. will'b'e analytedfot: pH,TOO/ahdCEO.' '. 
,I, : 

SampleS'submiUedtb;the1fixed-base:laboratbry, for'lead analysis will', be,seleCted'fo>tepresent, thEfJlili 

range oflead'cbhcenttatibfi\S/Witnemphasisoli sarnpl'es.With field'XRFlead coM~ritratibr'ls betweenQ~O 

and;'SQ(};mglkg; ;'Samplesfor'l PAPI~hl:ilysiS' 'by 'the "fixedibase'!ia'boratorywi II be colleGtadiat ,locations 

\ivhere,PAHcoMtari:liMatioh is~aritiGipated;basedupbh knowladgeJof: hist6tidal'opetatlons (e.g:; expeCtea 

falldut:'zones)'" an'dlot';loc~tibris;where';skeet'fragrnents"are 'observed during'sah1ple:cblle'ctiah~ The 

saltlples,fselectedi for>pAN anaiysis ;Willihbt netessa~ilY'befroltl.'theisam~ location's as" samples's'eledted 

for laboratory led analysis: SamplesforNG-analysiswilibe collectedatthe firing lines because NG in the 
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form of smokeless powder may be present at the firing points as a result of ejection of unburned 

propellants. Firing line samples will also be analyzed for lead associated with lead-azide initiating 

compound. 

Pistol Range 

Up to 75 surface soil samples are proposed to be collected at the Pistol Range, as shown on Figure 17.1 . 

Surface soil samples will be collected at the 0- to 1-foot level over a grid as shown on Figure 17.1 (grid 

node spacing is approximately 20 feet) . This grid was designed to cover the former berm area, firing 

area, and range floor directly in front of the firing line. 

All samples collected will be analyzed in the field for lead utilizing portable XRF equipment. A minimum 

of 20 samples will then be selected for fixed-base laboratory analysis for lead. One composite surface 

soil sample (comprised of 10 grab samples) will be collected from the firing line for fixed-base laboratory 

NG and lead analyses. 

Rifle Range 

Up to 75 surface soil samples are proposed to be collected at the Rifle Range, as shown on Figure 17.2. 

Surface soil samples will be collected from the 0- to 1-foot level over a grid as shown on Figure 17.2 (grid 

node spacing is approximately 20 feet) and from the three former firing lines. 

All samples collected will be analyzed in the field for lead utilizing the portable XRF equipment. A 

minimum of 20 samples will then be selected for fixed-base laboratory analysis for lead. Three composite 

surface soil samples (comprised of 10 grab samples each) will be collected, one from each firing line, for 

fixed-base laboratory NG and lead analyses. 

Aircraft Firing Range 

Up to 75 surface soil samples are proposed to be collected at the Aircraft Firing Range, as shown on 

Figure 17.3. Surface soil samples will be collected at the 0- to 1-foot level over a grid as shown on 

Figure 17.3 (grid node spacing is approximately 20 feet). This grid was designed to cover the former 

berm area, firing area, and range floor directly in front of the firing line. 

All samples collected will be analyzed in the field for lead utilizing portable XRF equipment. A minimum 

of 20 samples will then be selected for fixed-base laboratory analysis for lead. Two composite surface 

soil samples will be collected from the western firing line for fixed-base laboratory NG and lead analyses. 
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DOsio exceSsive'disturban'ce 'of the eastern ;firing ,Iirie'arid the·facti that it ;iscutrelitly; paved with asphalt; 

the'samples from the western'fii-ing linewil! serveVastherepraseritative for' both> firing 'Iiries";; 

Trap/Skeet Ranges #1 and # 2 

Up to 75 surface soil samples are proposed, to be collected, at the Trap/Skeet Ranges' #1" and #2 ' as 

"shown oni Figurei ,17.4. Surface Sbilsamples fromthe,O~to 1~,' feot' level will 'be: collected along transect 

lines focused on: the expected fall~outarea. ;Thiss'ampling distributioncc:Wers; the expected location 'of 

maximUm shot faU-out 

All 'samples collected will be analyzed in the field for I,ead utilizing portable XRFequipment. A minimum 

of ,20:sampleswill,then beseletted for,fixed.:base 'laboratory analysis;forlea'd.A minimum' of 20 6ft he 15 

surtacesoil sampleslAlill be,·s'elected· for fixed~based labbratory; RAH'analysis.' ; These sampl€;lswilPhot 

necessarily be;,from,ithe' sam(:vlocationsas' the samples: submitted: for lead analysis:; Ten composite 

surface soil samples (comprised of 10 grab samples each) will be collected along the,firinglinesforfixed~ 

base laboratory NG and lead analyses. 

Horse Stables Skeet Range #1 

Up: tb75 sUrfaceseil'samples'are proposed to ,be collected"at the' Horse 'Stables Skeet Range #1; as 

shown on ,Figure 17.6, Surface soil samples form the Odo 1 i.foi::>t level Will,pec()lIected"over'~weighted 

grid interval focused on ,the expected fall~out area. This sampling distribution covers the expected 

location,of maxim'Lim shoHall-out; :".1 

.i.' ." 

, Air samples icollected will be anafyzed,'inthe field for lead, utilizing' portable;XRFequipm€;lnt; A'minimum 

of 20 samples will then be selected for fixed-base laboratory analysis forJea'd."A minimUIi1;of20ofthe 75 

surface soil samples will be selected for fixed-based laboratory PAHanalysis. These samples will not 

necessarily be from the, same'locations as the samples submitted for lead analysis: Two 'coriiposite , 

surface soil samples (comprised onD grab samples each) will be collected from the firing line for fixed" 
:~: " j .. '; };' _,,: ... (, r .i';1 _ .-:~ :·.l::' ;.": . _ ' ;-: 

base laboratory NGahCf lead analyses;'" 

Up. to 75 surface soil samples are proposed to be collected atthe Horse Stables Skeet Range #2, as 

shown 0nF,igure·17::Et'·;,Sti'r'faceSoil samples' from· thei 0~:'.t01~rfooklevel will becolleeted'alongtransect 

lin'esfocusedton, the expected fall~out area;·This sampling'disttibutibn cdvers'the Oe)(pected:1Iocatidriof 

maxi diurri sl:lot fall~ouf./ 
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All samples collected will be analyzed in the field for lead utilizing portable XRF eq!,lipment. A r)1inimum 

of 20 samples will then be selected for fixed~base laboratory analysis for le'ad. Aminh-ri~ih of 20 o(th~75 
surface soil samples will be selected for fixe:~~~asep Ym9.r~tory PAH analysis. These samples will not 

:"[,,'.', I ,Y),.,> f ;"1'; '" . 

necessarily be from the same locations as the samples submitted for lead analysis. Two composite 

~~rfaceJ;oiISampl~s(coniprised of 1bg~~b samp!e~~~~Ch)Wilibe ~ollect~d from th~'fir:i~g line f~r fixed-; 
~ ~ ,', .:. ': " "-" .,',:"/";·.',{"i} .; i 'i...!~;: 

base laboratory NG and lead analyses. 
) ! ; 

'f 

i','; 

,! 

" i '~, 

\ ' 

r\ 

" ; 

"I: 

" ; 

7 _-'---, __ ~--",'" _-;,.1 _>-':.'. 

0~0908/Ii',',··, CTO 01071:'.F'275 

/ 



. ' ,-l ;',' , ,,, 'i,,'''',.,'_, ". , . ,"" '-., , :i'>.< 

I,' i". ) >i '!: l: ~ , . ,( ;' Lead(3) , 

I 
Sample 

Sample 10(2) 
;;; 

.... i .. 
Location(1) II: iii :&" >< Q ! I l! 1 

IB 
I Co!') .... ' 

I -( it: - t 
fh 

PRSS 001 PRSS 0010001 1 TSO 

PRSS002 PRSS 0020001 1 TSO 

PRSS 003 PRSS 0030001 1 TSO 

PRSS 004 PRSS 0040001 1 TSO 

PRSS 005 PRSS 0050001 1 TSO 

PRSS 006 PRSS0060001 1 TSO 

PRSS 007 PRSS 0070001 1 TSO 

PRSS008 PRSS 0080001 1 TSO 

PRSS 009 PRSS0090001 1 TSO 

PRSS 010 PRSS 0100001 1 TSO 

PRSSQ11 PRSS 0110001 1 TSO 

PRSS 012 PRSS 0120001 1 TSO 

PRSS 013 PRSS 0130001 1 TSO 

PRSS 014 PRSS 0140001 1 rSO 

PRSS 015 PRSS 0150001 1 TSO 

PRSS016 PR$S 01.60001 1 TEm 

pRSS 017 PRSS0170001 1 TSO 

PRSS 01~ PRSS 0180001 1. TSO 

PRSS019 ,PRSS 0190001 1 TSO 

,PRSS 020 PRSS0200001 1 TSO 

Field Duplicate -- TSO 
JpRSS021 PRSS 0210001, 1 TSO 

-j.R-RSS.022-- ,. R-RSS0220001- - - ~1 ---- -- -TSO 

d6090B/P 

" ;~ 

'.: -,',:,i __ , -- " \.' 
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.,". ", 'k " ~ . 

,';' 'NitfC?_~iy'~erin~3;4);: .•... " '(5)! , 
pH , 

'~ '..(::~. :-: .j' >~ ~<' ~ ;;; ,"' '." 

diI ., CD 

i! 
I 
I 

J~ 

I 
TSO TSO' 

TSO TSO 

TSO TSO 

TSO TSO 

TSO ) TSO 

- TSO TSO 

TSO TSO 

TSO TSO 

TSO TSO 

TSO TSO 

TSO TSD 

TSO TSO 

TSO TSO 

TSO TSO 

TSO TSO 

nm TSO 

TSO TBO 

TSO TSO 

TSO TSO 

TSO TSO 

TSO TSO , 
, 

TSO 
,- teO' 

-- JeD ---- ,'-----. ----- ----,---; ~TSO __ .-



Saml?,!e 
Sample 10(2) :$ Locati~n(1) LL. 

I 
n:: c 
~ Q 
3i! or;, 
CI) lV, 

u::: CI) 
.::J 
~ 

PRSS 023 PRSS0230001 1 

PRSS024 PRSS 0240001 ,',::.1 

PRSS,025 PRSS0250001 ,lr1! 

PRSSiQ26 PRSS;0260001 i' ~::1: 
PRssio27 PRSS,0270001 \;::~ 

PRss'oia PRSSQ280001 :,:;,1 
I PRSS(l29 PRSS Q290601 \.; '1: 

PRSS030 PRSS '030000'1 ,1 

PRSS,031 PRSS 03~1 0001 1" 
PRSS032 

, 
PRSS0320001 ·1 

PRSS'033 PRSS:,:033000 1 il1, 

PRSSi034 PRSS0340001 1i 

PRSS035 P'RSS03500()1 > 1 , 

PRSS:036 PRSS 0360001 : ,1 

PRSS037 PRSS 0370001 ·1 

PRSS;038 PRSS0380001 l' 
'I, PRSS039 PRSS0390001 l' 

, PRSS'040 PRSS0400001 " :'1' 

" Field Duplicate' : .1-: 

PRSS'041 PRSS o4~6001 '".i''1: , 

PRSS:042 PRSS~a420001 ' '1' 

• PRSSi043 PRSS0430001 I,' ,:1: 

PRSS'044 " PRSSJD440001 ~1' 

PRSS045 PRSS:0450001 .: 1, 

PRSS.046 PRSS 0460001 1, 

PRSS,047 PRSS 0470001 '1: 

PRSS:048 PRSS 04~OO01 '1 

060908/Fr: , 

'Lead(3) Nitroglycerin(3,4) 

I' m 
0 ..... 
0 
(D 

iii ~ 
~. "C 

IG 
I:) ji CO') 

(D 
....... 

"t 
I co ;: 

(I) 

TBD [.trBD, ' 

TaO :, TBD 

liBD ,ii' JBD 
TBD 
TSD 
TBD 
teb :' TaO> 
tBD ,T9D 

TBD TBO,' 

TBD 
TBD 
TBD 
TBD TBD' , 

TBD ,1:BD , " 

TBD ,\.>1'BD 

TBD TBD 
TBD , TBD ,', 

TBD :~T8D 

TBD 
TBD 
TBD T8D;: • 

"J1BD ,. :'T90 

TBD 'TBD 

T8D TBD , 
TBD TBD 
TBD "'TBD,' 

TBD ,'TBD 
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'TBD 

TBD 
TBD: 

'ISID: 

-'TBD 

'TBD, 

'T8D 

;rBD,; , 

TBD 
,'TBD 

.TBD. 

TBD,' 

>TBO':::'" 

: TBD"'" 

TBD 
TBD'l 

TBD 
TBD 

TBD 

GTO 010T/F275 



:. ! 

Sample 

Locatipn(1) 
:{,;-~ 

Sampl~ 10(2) lL 
0::: 
>< 
'C 
'ii 
i.i: 

~ 
c 
0 
i 
Q) 

...:.I 
~ 

';, 

Nitroglycerinl3.4) 
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PRSS.051 PRSS0510001 'f'" " TBD TSD> 

PRSS054 PRSSOG40001 ISO 

PRS"S;655 PRSS'0560001 

TBD 

PRSS'057 PRSS,0570001 

PRSS058 PRSS05'80001 TBD" ' 

PRSS1059 PRSS:0590001 TBD' 

PRSS:060 PRSSXi6'bOo01 rTBD.· 

, Field puplicate ... '~ , ,7.TBD Tim" 

PRSS;061 PRSSOSi10001 'TBD>j;' 

PRS'SC062 PRSS0620001 1 .' TBD> , 'IBD'" 

PRSS'063 PRss"6630001 

PRSS'064 PRSS 06\40001 ' 1 i'TBD' ", 

PRSS'(f65 PRSS0650001 '.', ···TBD.·· P 

PRSS'066 PRSS.'0660001 .1 TBD TBD 

PRSS067 PRSS,10670001 TBEh 

PRSS068 PRSSXl680001 .1. 

PRS$'069 PRSSi0690001 
: 

PRSS':070 PRS$0700001 

""'Field Duplicate": .: :;~-( TBD"', 

PRSS 071 PRS$,:011 0001 i.TBD': I 

PRSS:072 PRSS,07',20001 TBD ;TBD 

PRSS'073 

060908/P eTC 01071 1+275 



~', -:', ' 

Sample 

Location(1) 

PRSS .0.74 

PRSS 0750001 

'~Total SoU Sample$ 
I • . 0\ 

TBD 

TBD 

75' TBO' TBO 
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TBD 

TBO 

PR=Pistol Range ' ..... 

SS=SurfacEi!'Soil s~mple" •. ~ . 

. 1 . Surface soil sampleswii! be will be coliElcied over a grid focusedonftie expected fall-out area; ,All 

sam~I.~s will be collecteqinacccifdance.withSOP~05. Prop·osed,.sample locatiohs are. shown on; 

Figt:irre:17.1. . '", ,i,. 

2 The,s~riiple'ID nuriib~r ,Will.consist of, in;ord.er; sit¢ acr6nYmtsampl~.riiCitfixfS~mpledocationril.flJJber, . 
and~sElguential depthiiiJarval. San1ple'dElpthto a maxirtll.llnpf 1-fO'ol bgs fpr s,urtace'samples. 

3' Dependent updh field XRFscreenihgresults; a minimurtldf ~Osamp,les will be selected for:fi~ed-~ase ' • 
• '.~ , ' • : -. ' , • . ' ':: ,- ,.,' ',' -, • -" , ~, '.- y" , , > 

labQ~~t9ry lead 'anaIY$il? . , " 

4 One cO,riiposite surface ~oi.1 samplE! along tile firirig line will be su~rnitt,edfQr fixed-base labQrfl~OrY NG. 
;,.' , - 'j- '" '-' ,'- . 

andl;~ad analyses. ,. 

5 At each site, the field~eologist will select up to th'reeoft/1e 'sampl~s13ubmitted tbth~.fix~dcbase- ; 

laboratory for pH; TOC,a(ldCECanalysis 
-',"':.' :, , .:':' , 

( ; 

060908/P' eTa 0107:rF275 
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.... . ...... .•.. . ... \.. ',,, , ". . .... .... ' '''. " 

SAPWo"rksheet #18',2 •• Sampling Locationsa~dMethods/SOP RequirementsTable 
\ ;- ~ ~.. ,." t ~ . 

tUFP-QAPP Manual Section i 1.1) 

Sample 

" . 'Location(1) 
S;:ImpleIO(2) 

RRSS 001 RRSS0010001 

RRSS 002 RRSS 0020001 

RRSS·003 RRSS 0030001 

,,' RRSS'P04. +,' ,," RRSS'0040001, 
'. 

'( RRSS' 005, " ·····RRSS:0050d01·, 

RRSS006 RRSS 0060001 

RRSS007 ,;" RRSS'Q07000f";, 

RRSS 010 RRSS 0100001 

, .' RRssd1'1' RRSSd1ioObf 

RRSS 012 RRSS 0120001 

"RRSS'013' , RRSS'Of3'6oti1' 

RRSS014 RRSS 0140001 

RRSS 015 RRSS0150001 

RRSS 016 RRSS 0160001 

RRSS.017 RR$S 0170001 

RRSS 018 RRSS 0180001 
. 

RRSS 019 RRSS 6190001 

RRSS 020 RRSS 0200001 

Field Duplicate 

RRSS 021 '. RRSS 0210001 

RRSS 022 RRSS0220001 

0609081P 

RIFLE RANGE 
,; 

TBD 

1 TBD 

TBD 

1 

TBD 
,.',,' 1'" ' 

Nitroglycerin(3,4) 

I 
-IJ 

I. . '" 
(I): 

TBD 
TBD 
TBD 

TBD 

,I ' 

..... " 

" ..•. ~' ... 
·";i 
('''1::-;'''''' ',;'::' . 
,.,0) '. 

"TBD,;' 

fBD 
TBD; ,. 

ran "TBn .':'''' ......... , ' :fBD ", 

'. 1 Tao TBD'; TSD" 

1 .. 

1 TBD TBD , '1'130"" 
' , -"- 1 "." rstf 

1 TBD,1 .. ' 'fSD' 

1 TBD TBD TBD 

1 TBD TBD TBD 

1 TBD TBD TBD 

1 TBD TBD TBD 

1 TBD TBD TBD 

1 TBD TaO tBD 
TBD TBD TBD 

1 TBD TBO TBD 

TBD TBD TBD 

ero 0101 ';P275' 



) 

\~ 

Sample ] 

~ LL 
Ir C 
8 q: ;;-'\ 

'C 'C 
II III 

jl LL 

';:' 

Locatic)'nl1) 

....,.... 

;':: 
RRSS'b23 RRSSQ230001 ,1( 

RRSS.024 ': . RRSS 0240601 ;~;:t , 
: RRSS0r25 . RRSS:.0250001 

: RRS9.026 RRSS 026000f 
, 

i 
(' 

RRS.S~027 RRSS.Q270001 
I 

RRSS'028 RRS$.028'OOO1 . 
RRSS029 RRSSCl290001 ! 

RRSS'030 RRSS;0300001 : 
RRSS031 RRSS"Q316001 

RRSg'032 . RRSS, ()3:i0061 

RRSS033 RRSS .• 0330001 

RRSS034 RRSS.()340001' 

RRSS035 RRSS',0350001 

RRSSO'36 RRSS0360001 1 

RRSS037 RRSS0370001 
, 

RRSS~:038 RRSS:0380001 

RRSS:039 RRSSQ390001 

RRSS'Oi40 RRSS'Q40QQ01 

:' : Field Duplicate'( i 

RRSS.Q41 RRSS;;041 Q001 i 

RRSS042 RRSS,0420001 

RRSS~Q43 RRSS043QQ01 

RRSS~Qi44 RRSSQ44Q001 : 

RRSS045 RRSS0450001 

.. RRSS.046 RRSS :0460001 1. 

RRS.SQ,47 RRSS647Q001 "t, 

RRSSQ48 RRSSQ480Q01 

o.6D.9o.8/P; 

" 'm c. 

0 .... 
0 

~ CD 

iii ~ :g, 'C 
cu 

~ 
Q) 

.41 ....... 
CD ., 
*:t 
.~ 

i 3: 
t/) 

teo 
tao 

TSO 
TSO 

! 
TSO 

TSO 

TSO • 
TSO 

TSO' 

TSO 

TSO, 

TSO 

TSO 

TSO 

'FSO 

TSO 1 

TSO 

THO 

TSO 

TSO 

TSO 

TSO 

TSO i 

TSO 1 

Nitroglycerin(3·4) 

.TSO 

.TBO·· 

TI30,;·· .. 

F ·TeD,,·, 

TBD 

,": ". !.:T80;' 

..... ;,IB0':.' 

,:"'i~TBO .. ! 

:TSD') 

:'T80'.·; 

:T80 
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Tao ... 

TSD •. ;" 

TSO,' 

i.TSD' 

'.J ISl):, 

TSO 

TSD: ," 

.,[130.· 

• 
ISO:, . 

TSO:' 

: 'TSO:· 

. TSD;;" 

TSO 

CTO 0.1 o.t.'l.iP275 

) 



Sarnp,le 
Locatiiln(1) 

RRSS049 RRSS'0490001 

RRSS050 RRS$0500001 

RRSS051 RRSSi05'10001 

RRS~r052 RRSSi0520001 

RRSS:053 RRSS'0530b01 

RRSS'OS4 RRSS:0540001 

RRSS,b'S5001 

RRSS056 RRSSf0560001 

RRSS~057 RRSS 0570001 

RRSS'05B RRSStl580001 

RRSS"059 RRS$:b590001 

RRSff060 

:::: Field Duplicate 

RRSS'M10001 

RRSS:062 RRSS10620001 

RRSS'063 RRS$i0630001 

RRSS0134 RRSS!0640001 

RRSS065 RRS$!Q650001 

RRSS066 RRSS:'0660001 

RRSS.067 RRSS'0670001 

RRSS068 RRSSQ680001 

RRSS069 RRSS:0690001 

RRS$·070 RRSS'o700001 

RRSS;071 RRS$07100q1 

Field Duplicate 

\ RRSS072 RRSS'0720001 

060908/P: '. 

'rBD 
,.! 

TBD 
lIBD : 
rBD ' 

TBD 
:1 TBD 

'0;"1 TBD 
, ,,'1 TBD 

TBD : 
,'1 rBD 

TBD 

TBD 
: 

, 1 rBD 

n!D 

1 TBD 

TiBD 1 

TBD 

TBD 

rBD 

TBD 

1 TBD 

TBD 

:1 TBD 

" ',-- TBD 

TBD 

TBD 

Nitroglycerin(3,4) 

" TBD 

: :,;:·<;TBD 

'lTBD "', 

':.1 TBD 

J, TBD" 

""TBD 

, "TBD 

i ,,' TBD 

:fTBEl" , 

, TBD'" 

'TBD·:;: 

TBD" [,; 

'J TBD' 
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TBD' , 

"TBD, 

',:TBD 

TBD 
'TBD"::' 

TBD., 

'TBD 

'TBD'>:', 

TBD::'! 

<TBD ',: 

TBD: .Ii 

TBD . ,'.', ", TBD 

'TBD TBD: ' 

. ',TBD,',' •• TBD:; 

'TBD: ", 

TBD 

" TBD 'TBD,' 

, !i • ,rBD TBD 
;;TBD' ,," 

eTa 0107 IF275' 



i 

I 
,j 
I 

, . l:.-

. " ,~. 

Sample 

, l.ocati~n(1) 
;.:'/. 

RRSS 0740001 

RRSS 0750001 

Total Soil Samples; 

RR=Rifle' Range 
,. ,,"_. ''', , ., c,',." ',. , 

SS=Sufface Soil sample 

TBD 

!'.: j 
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TBD 

suiface soil sa~pleswrll,ibe collectedoveragricl focusedoh thb expec;teqtJall~out,are~: 'AIi,saml1>les' 

will :bec6l1ectediri accordance with&bP~d5: Propo~ed$~mpie iocations:~r~ sh9wn6ri' F"lg~r~ ;1112 . 

. 2' The~ampie IDnumber willconsist6( in ord~r; site ~crbn·Ym, sampl~~at.rix,saQ1pte 10~ati()nhL!mb~r, 
ariqsequential ,depth int¢.r;v<;ll: Sarripl'e depth to a m~Xirn'Yni:OfltfOorl?~Sf9r'.~QqaCe s~nipl!=l$l, ' 

, .' 3 Dependent upon field X8f. screeriing results, a rr\ini(riurtlof:20sampl~I)W,II;b~;$e!~cte9 f0t:Jixed~base 

la~9r~tOry lead ;analysis; ; c·, 

4 'Thr~eicbmpbSiteSUtfaCe;sQiI samplelralOrigJhefiri~g lin~s Will be subni!ttedfor fi)(ed~base lab9tatQry 
-.' . ; . . . , ,"" ~ . ,.' -, , . 

NGj~~d leadenslyses. 

·5·' At" ea~h ',. site' the field'geplogistwill, select .\.JP tot~ree;qr the ~ah1Ples.Sl!Prnitted. to thefixed:-b.aS~F 
:. . '. ...... - '; ': ",-. ' . }-,. '.' .-",' '-, ".', 

'laboratory for pM, TOC,and,CEC~n~lyses:, 
i~ 1 ' I - , ' .. 

. ," "-' .. 
______ ----r-------- -------- -- -------------------------~----

060908jp " , .' erb 010711"275 



, <'V 

(UFP"QAPP Manual Section 3',\.1) 
'(," . . 

',. I. "'.:, 
~ead(3) 

Sample' 

> • r ~ • 

AFRSS 001 AFRSS 0010001 TBD TBD 

AFRSS002 AFRSS 0020001 TBD TBD 

,AFRSS 003 AFRSS 0030001 \ TBD TBD 

AFRSS004 r " . AFRSSido40001'; .;:;l'BI})'· ,':.' :ISO". 

.... 

N itroglyceri n(3;4) 

TBD 

TBD 

TBD 
. 
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~ 

p~(5l 

"M, -1·-,,· . 

1 
TBD 

;, "'lSD:,: 

AFRSS 011 AFRSS 0110001 TBD ,TBD TBD ',':7 ~tBD' 

AFRSS 013, AFRSS 0130001 TBD' 

AFRSS 014 AFRSS 0.140001 TBD TBD TBD . TBD 

AFRSS Ot5 AFRSS 0150001 TBD TSD TBD TBD 

AFRSS 016 AFRSS0160001 TBD TBD TBD TBD 

AFRSS 017 , AFRSS .0170001 TBD TBD TBD TBD 

AFRSS018 AFRSS 0160001 TBD TBD TBD !lBD 

AFRSS 019 AFRSS 0190001 TBD" TSD' TBD L .':"', ISO 

AFRSS 020 
.' '. AFRSS0200001 TBD TBD TBD TBD 

TBD TBD 
" . 

TBD' Field Duplicate 
. '" . 

AFRSS 021 AFRSS0210001 TB~ TBD TBD . TBD 

AFR$$ 022 AFRsson0001 TBD TBO TSD TSD 
___ ._,. ___ ~_~ __ L-==-=:===--:='-========~='--:====.l..:-____ ===.I.========-,"....l..;...==--',===--=---,----";J 

GTO 010tJlF276 



Sampl~ 

Locatio'ii(1) 

AFRSS023 

AFRSS'024 

AFRSS.025 

AFRSS,026 

AFRS$1029 

AFRSS;ij~O 

AFRSS;Q31 

AFRSS'()32 

AFRSSiOG3 

AFRSS036 

AFRSS036 

AFRS$,040 

..... -c ... -

Lead(3) .... 

, 
Sampl~ 10(2) LL ~' 

0:: c '. I··.··· >< 0 
"C "1:1' 
'ii IV 
ii: (I) 

...J -
AFRSS 0230001 TBD. TBD 

AFRSS024:Qo01 TBD; 

AFRSS 0250001 'TBD TBD 
AFRSS026000 l' 11'BD.· 

AFRSS0270661 TBD fBD 

AFRSS 0260001 TBD· rBD .. : 
TBD' TBD 

. AFRSS030P001 TBD,': ' TBD 
J}FRSS 0310001 ·,TBD. TBD 

TBD .' TBD, 

. .A.FRSS 033,0001 TBD rBD. 1" 

AFRSS 0340001 , TSD TBD 
, 

AFRSS 0350,00'1 . . .lBD ... TBD 

AFRSS0360001 ·reo .' TBO;', 

:rBb 180:' .. 

AFRSS 03a0001rBD. 

AFRSS ()390001 . .. 'iTBD TB'O. 

AFRSS 0400001 TBD 

Field Dup'jjcate .. TSD 
AFRSSQ41 AFRSS0416601' TBD' Teo 
AFRSS;042 AFRSS 0420001 TBO ..... ' reo 

, 
. AFRSS043 , AFRSS 0430001 :TBD ....• 

AFRSSs044 AFRSS 0440001 rBO TBD 

AFRSS045066i 

TBD fBO,,' ' 

AFRSS 047Q061 Teo 
AFRSS 0480001 TBD'i' 

060~08/P, 

~itroglycerin(3·4) 

"TI;ID! 

TBD ,; ... 

,TBD 

TBD·. 

TSO·.·. 

TBD 

; TBD·, 

TBD ..... . 

TSD 

Tap .... 

TBD.,;,' 

rBD,:: .: 

TBD 
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TBD 
·TBp .. ; 

TBD· 

TB,D 
TBD· 

"T~b 

:rBD; 
'.,' ,.' '." 

'J8,O:,;, 

,',. TSb 

·-rart 

TBD::.·;.· •. 

:rBO 

. .tep . 

.TBt) •. 

.. ··'.tBD 

CTO 0107 I F275 



Samplfit 

LocatiQ~(1) 

AFRSS:049 

AFRSS'bso 

AFRSS;d51 

AFRSS 052 

AFRSS 053 

AFRSs' 054 

AFRSS055 

AFRSS056 

AFRSS!057 

AFRssb58 

AFRSS;059 

AFRssb60 

. Sample 10(2) 

AFRSS 0490001 

AFRSS 05'OClO01 

AFRSS 0510ob1 

AFRSS 0520001 

AFRSS 053()OO1 

AFRSS 0540001 

Ii\FRSS 055'0001 

AFRSS 056()001 

AFRSS 0570001 

-t-FRSS 0580001 

AFRSS 0s's'6001 

AFRSS 06()ob01 

, 'C:;' Field Duplicate .';' 

AFRS§:()61 AFRSS 061Q()01 

AFRSS062 AFRSS 06200'01 

AFRS$063 AFRSS 063()001 

AFRSS 0640Cl01 

AFRSS'b65 AFRSS 06'500b1 

AFRSS 0660bo1 

AFRSS
i

OE57 Ii\FRSS 0670001 

AFRSS:·d68 AFRSS 06'86b01 

AFRSS 069'0001 

AFRS$070 I}.FRSS 07oobb1 

0,,; Field Duplicate ';; " 

AFRSS'071 AFRSS 0710601 

AFRSS:072 

AFRSs:ti73 AFRSS 0730001 

06090sip i, ',. 

, 
I;: 

~ LL 
It c 
>< 0 
is 'C 
Gi cu. 
u:: CI) ," 

:::!.. 

I' 
TBD 
TBD 

" TBD J ~ 

TBD i: 

:TBD,,1 .. 

TBD', 

;TBD' 

TBD 
TBD 
TBD ,iii i 

TBD" 
, 

TBD 

TBD"":' 

TBD ''- , 

,TBD 
" 

TBD 
TBD' 

TBD' 

TBD "",, 

TBD 
TBD 

TBD ; 

'TBD' 

'TBD 

TBD 

Ill' 
0 .... 
0 
(D 

m o! S' 
10, cu 
0 CI) 
M' :::!... 
(D' 
~i 
CO, 

;s:' 
en 

TBD 
TBD' 

TBD' >' 

TBD " 

TBD 
TBD 

TBD 
., ' 

TBD 
"FBD 
rBD' 

'I \ f 

TBD 
TBD"; 

TBD 

1BD 

TBD 

"!fBD 
TBD ~ .' . , , 

TBD'; 

TBD 
TBD 
iBD'" 

TBD ," 

l;BD 

TBD 
TBD', :; , 

" 

rBD ,': 

TBD 

lI!itroglycerin(3.41 

TBD 
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'TBD' ',' 

: , TBD ,." 't' :TBO 

TBD': 

: TBD' 

rrBD TBD " 

,'fBD 

" mBDT:'" 

: 'TBDcn,' ".1: TBD 0" 

TBD '" TBD 
iTBD TB0 
TBD" TBD 

TBD '" TBD' 

TBDe TBD, , 
iTBD ',!, 

. "TBD" TBD 
TBD 

i TBD TBD 
! ,rrBD'(: 

TBD" ii, 

'TBD: 

"fBI:) 

TB0>- ", i , 1'BD' 

'1fBD) t':, 180': 

TBID' ,.,' 

CTO OHii/F275 



Sample 

L.ocation(1) , 

AFRSS'075 

,S~mple 10(2) 

AFRSS 9j40001 

AFRSS 9.'750001 

Total $011 Samples: 
{~,~. 

AFR;;';Aircraft firtngRange .:' 

SS;;'Surface SOil: Sample 

TBO 

TBO 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 
Worksheet #18,3 
, Page '71 of 125 

TBO 

i' 

,1 SlItfa,cesoil'samples,wjll be will ce' coUect~dov~r' a' gridfoc:usea 'oritn((~xpec~ecrf~lI-qufar~,a:' All 

s~ii1ples will:, bec61Iectedinaqc:6r~f,\lhCe Withi~QP-O~. Propbsedisarp.ple{lboationsat~',$hOiN,f;10ri! 
Figiir~17.3::- ',,' (\' 

. 2T~~;~arriple ,10 IiUmb~(Y"iII Cbh~isr9f,~llidr~ef, ,s,it,e acronYll)" sartiple. rri~tri~, s~n)p,le (bcatigr ppmbElr, 
anq~equentialdept~;in~ervaI.SampJ.e depth tq ~maxi/numof 1 "foot bgs,for s~rface$ample~; 

; 3' o;~~nderit ~POri field,XRFscreening~esult~, a minimJm of'20 samPJe~~ilib;'~eJ~ctedJorfi~e(H)a,se 
. ,", '., ~ f . ! . -". < • ' ~ _ .,. : • • • • _ • • \ "r. . :. \,' '.' ,-!." .. ~: c' .: '. , ': •• , - -: .-: • ~ 

la,Qof;:ltory lead anaIY$is; 

; "4T~~':compo~ite, suri~~e sOilsa)"pleS along tne".western firing line' Will:~e .$ubrnitfe~for, fi~~d-Qase 
;'!.<'~' -'. '~:</,.:,:' '","::,' - . "",", :'. ."' -; )\',J,':,,~,: ;~ .. ~:'.' \ -", '-'< ,'_,,' 

labQfptory NGandlet;ld,analyses~, ,i ' ~.,,' .',' 
, ~ .. \, ,. . '. ; , , :' , ',:, ~". 

'5" At,~pch site'the field geologist! wiU;!)~lectuptQ thre,e of ,t,he sampl!3ssubt:T!itt~dto, t~efiX~.(t .. p~~e- ' 
lai;~r~toryfor pH, TOe, :and GEC a~~Iy,ses; ", ' ",' '"pO: ' )' , 

I ":<J ; " 1, : i ,.: :.. . : (' ;" 

, .. 
-------- -- ---------- -----.:..:-,-~:..-'--~-----'--'--- :':_'-'--"-' '--' -_._---, --~------------

---,----'-~--------'- ----~------'-- - - ----------- ----

0609q8/P, eTC 010711"275 
(, 
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"'SAPvVOrksheet#18.4 --SamplingL6c~tions and MethodSisQp Reg'~i~ements Table 
;-"~';' },~ .. :" .. t .. . ].< c·' ~~ .. ~(>:, .-'.j" ;<-' ".:' ;'/,' ~ .' . :.', "-.:)1':·'" "- ..'... -, . 

(UFP~QAPP Manual Section 3.1.1) 

Tra~ Skeet R~nges #1 and #2' 
)r-~--~i~(~~~'~~ __ ~c-,~~:~ __ ~,;c~.~~,"~"\~' ~~~~~'~'~"~~rLi~,~~~~ 

!~ A~~(4) Nitroglycerin(3,5) '~~i~(' 
,:'-: .. ,". 

., 

•• 

Sample 

. 'Locatroh(1) 
'Sample 10(2) 
, . , 

.... 

TSRSS 001 . TSRSS 0010001 TBD TBD TBD-:C,; 

TSRSS 002 TSRSS 0020001 TBD· TBD TBD.;· ..... :'JTEm;:" 

TSRSS 003 TSRSS 0030001 TBD TBD TBD TBO 
TSRSS 004 TSRSS 0040001 TBD TBD. TBD IBD 

TSRSS 007 TSRSS 0070001 TBD' IBD TBD Tap , 

, TSi:> i 

TSRSS011 TSRSS 0110001 1 
< ':.. . _.1 ___ ._': • _ ,it .. ",., •. ': , -' , " ;1., . 

TSRSS 013 TSRSS 0130001 TBD TBD " .•. '.~' "Tsb' 
"- .----

TsRSs'014' . tSRss'df40bM 'reb TBO' 

TSRSS 015 TSRSS 0150001 TBD " TBD ISO' 

TSR$S 016 TSRSS 0160001 TBD TBD TBD TBD 

TSRSS017 TSRSS0170001 1. T6D TBD TBD T6D 

TSRSS 018 TSRSS 0180001 TBD TBD TBD TBD 
... 

TSRSS·019 TSRSS 0190001 1 TBD TBD TBD T6D 

TSRSS 020 TSRSS 0200001 1 'TBD TBD TBD TBD 

Field Duplicate TBD TBD 'TBD TBD 

TSRSS021 TSRSS 0210001 rBD TeD TBO 
.' 

TSRSS022 TS RSS' 0220()01 .1 TBD TBD TaD 
___________ ,b=""'="::-=="",",==~=""'="::-~=....l""'="::-=~===-'-""'="::-=-,---:---:..I""'="::-===""'="::-~"'-====--l':"' _______ ~ ________ _ 

060908/P CT00107tF271;-



.. 

It 

I: 

:' ' 

SalT! f:l Ie 
Loca\ic;m(1) 

TSRSS.023 

tSRSS,024 

TSRSS025 

TSRSS026 

TSRSS927 

TSRS$'028 

TSRS,$,029 

tSRS$.030 

TSRSS 031 

TSRSS 032 

TSRSS.033 

tSR$,$ :03.!f . 

'rSRSs.D35 

fSRS,$.036· 

TS'F{$,S 037 

fSRS$038 

tSRsSP39 

tSRSS046 

TSRSS0430001 

TSRSS.~Q440001 

n~RS'~iQ250001 

TSRSS'Q260001 

TSR$S047OOO1 

TSRSS:0280001 

TSRS$0290001 

tSRS,S0300001 

T~n~SS031 0001' 

TSRSSa)320001 

TSRSS '0330001 

TSRS$0340001 

TSRSS0350001 

TSRSS0360001 

TSRSSQ370001 

TSRS,S :0380001 

tSRSS:0390001 

TSRS$,Q400001 

.. Field Duplicate" l .' 

TSRSS,041 TSRSS0410001 

fSRSS 042 TSRSS ,0420001 

fSRSS 643 TSRS$.O)430OO1 

tS)~$$ ,044: fSRSS'.0440001 

fSR$S045 tSRss0450001 

TSR.SsMa tSRS$:0466601 

TSRS,g047 TSRSS>0470001 

tSRSS.048 TSRSS:MsOO01 
'cf-

Q60908/f' . l ' 

1. 

',1, 

1', 

1 • 
, ·1 

1 

~,1, 

1 

,1 

,1 

': '>1. : 

1 
.' :1, ' 

1 
, 

,1; 

(i~1 

,.1, 

;;;1 

1 

1 

1· 

l 
"·1 

'l :t 
, '1': 

·1' 

;rao 
'. ;r;Bp 

(fBO 
rap 

T80 

1:13.D 

TEiO 

tBO' 

T80 
.' 

~B.O 
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,·.f?AHs(4) i Nitroglycerin(3,5) 

T130 ' .. ,,<JBO., TEm· 
TBO t~O:" , 
TBO 
TBO TBO 

T130 TBD. 

TBO .•.. TE,3P" TBO, .. 
., ' -'",: 

TBD 

TBO ! 
TBO .. ,,··T13Q 

rao 
rao T80~, 

TBD 
'laO TBD 
TI3D TBD ,18.0, 
lBO' 

TBO TBO 
IBD 
rso ,JBO .. 

rao 
TaO TBP" 

TaO 
, TBD ',Tao, 

TaO····· TBO .JBP, ; 
TBD j Tao,,:" 

nm 
rao 
T80 ',T!3P': 



(',; 

Sample 
Samp.le 10(2) -Locatlbn(1) LL .>-

£t: 'C 
>< 0 
"C "C a; III 
u::: Q) 

oW -
TSRS$ 049 TSRSS0490001 1 

! 

TSRSS050 TSRSSi0490001 '1 
... 

TSRSS051 TSRSS1051 0001 ' 1 ' 

TSRSS052 TSRSS0520001 
. ;1 i 

I 

TSRSS053 TSRSSr0530001 "1 

TSRSS'054 TSRSS0540001 '1 ! 

,' .. 

TSRSS;055 TSRSS~6550001 : '1" 

TSR,g'S'056 TSRSS'0560001 ! Ji '1 ; 

TSRSS'057 TSRssie570001 ',f 

TSRSS"058 TSRSS:0580001 ,1···· 

TSRSS059 TSRS:fo590001 '1 : 

TSRSS;060 TSRS~r0600001 ! 1 
'" "J 

Field If>uplicate:j~:t ' j .1f 

TSRSS061 TSRSSi061 0001 :1 

TSRSS'062 TSRSS'0620001 1 

TSRSS063 TSRSS'0630001 1 
,- "- ,~ 

TSRSS'064 TSRSSi0640001 1 

TSRSS065 TSRSS0650001 . 
.. 

1 
.. ~ ~-" ~ --~ , 

TSRS'S:066 TSRSSD660001 ''1 ! 

TSRSS'067 TSRSS0670001 ':1 .' 

TSR.,$,g;068 TSRSS'0680001 1 

TSRSS069 TSRSffo690001 /1' 

TSRSS070 TSRss'0700001 
; (·'4: 

.. .: 
.' Field !iluplicate 

:ti. , :f:,;.: 

TSRSS'071 TSRSS0710001 ;1 

TSRSslO72 TSRSS6t20001 :,'1 i 

, . -".-.. , ,,,, ". 

TSRSS073 TSRS::;;Ov30001 fa; 

0609b'81P' 

m '~:,~ 

0 ..... 
0 
~ m," :tt.', 0.' :g:, III 

Q) 
M ..J' 
CD -, 
~ co 

I 

3: 
rJ). 

rBID 
'VaID 
tB(;) 

TBD> 
t80 
rSD 
te'o 
TeO 
l'B!D 
TBD 
roeo 
reo 
llaD 

< 
TBIJ) 

tBD 
TaO 
TBD 
'fBO 

TBD 
T,BD> 

fBD 
'rBD 
TsD 
tBO 
tBD 
t8(:> 

tBD 
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,·,PAHs(4) Nitroglycerin(3,5) 

::E 
,",in (u .-" 
,0 ~; '. 

.... 
,N 

'"co 
CD 
.~ 
,,~ 

3: 
rJ) 

TBD 

TEm 
TeD 
TBD 
TeD 
TBD 
TeD 
TBD 
TBD 
TBD 
TaD ! 

TBD 
,.J 

TaD 
TaD 
TaD 
TeD 
TBD 
TBD 

,-,'" 

TBD 
TBD 
TBD i 

TaD 
TBD 
TeD 
TBD 
TeD 
nm 

.' 

.•. ~! 
M 
M 
co 

~ 

~ 
TBD ., 

TBD 
;',".; IBO 

,'IsO 

'. ':", TBD,;·<i 

.. ' TBE) ',.; 

: TeD', 

.",'. 'rBO:> 

TBO; 

.' TBO 

TBD " 

!,,'IBD 

'TBD' 

TBD'j· 

,'IBD, 

-;--'IBD' 

;'IBD· '. 

TBD 
,·Tab . 

'~TBD: 

TSD' 

TBD ";. TBD 

""TBD: 

TBD "TBD 

',', "TSD·:: TBIlF'.'. 
. '. 

··TeD 

····Tstr· 
::. TiBID';,'. '; ··;:rBD ' 

TSD 

eTC 01671'F27S' 



---

( 

Sample 

Locatlon(1) . 

TS~SS074; 

TS~SS075 

, Sample 10(2) 

l· 

TSRS,$ 074000j 

TSRS$ 0750001 

~F Total ~oil Samples 

TBQ'; , 
TBO 

, ,:<i 

TBD 

TBD 

NSA Mid~SoUlh SAP 
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TBD 

TSR;::;Trap Sk~et R~riges'#1 and ,#2 u': 

PAHs:;:Polynuclear,aronlafic hydrpcarbons 

$S;:,Suifac:eSoirSampl~ :, . " 
.\ 

\. ~," . ~ ... !. ,,' ., " " .' , :; '. 

1 ' ',; $Ufface spilsarTIple~, willbebolle<;lt~dalphg tran~ecrline'sfoc,used :o~ ,the;~~x,Re¢t~9 .falltoLit~re~~; f~lI.; 
"~~rnples~ill be c9"ected in:accor~d,ahc~'with/$OP~05. ~ proposed ~alT\pJ~:IOc:qtiqhS are'"sllPwn ;9" 

! ' , ', : , ". . .:., '. : . ~. " ." - -' . . . 

2 

3 

4 

5 

6 

. Figure' 17;4. ," i ,;".;;.' ; '; 
" i .'1' :. i ' ,1 " , . 

. The sample I D nurnb~r'willcohsil?t; of, . in order, ,$iteacron'ym, 'sample matriX;SalJlpl,e Jodltion, hl,lmber, . 
I," ~ , : " c '. i,:", . ; ": . : . , . .:. ( , .. ,';' .. ,' -.-' . ,',. " i. "i -' ,- "," 1 ; "" 

~nq sequ~ntial deRth\interval:;San;JpJe d~pth tqa)Taximwmof\140~t bg~.forJ?urfas~~a";1pl~s: ," , ',' 

';p~penderit upon fieldXRF screening re~ults, a mioimumlof20 sample,slll(illl;>e sele,cted for ifiX~q~b~~e. 
, .' f ' ~) . . . " " ' : . Z ' ", '" -" '".,'., ". . ,J 'J.. .' ., ,,' '- -... 

laboratoryc lead analy~is. 

~',minimum of20s~mples willbe,.s~l~ctecJ forfixeq,.base laboratory PA~.l;mlilY~i~. 
T~ncomp~sitesll~~~e, soil sam~I~~~alo;'g the 'firing lines ,wiltbe sPbmiit~~ lO~.fjX~~-·base'labol'~tory , 
f'JGand.i~adailaly~~.~, n i' 

"At each site the.'fieldgeologist will select up to three of the samples submitted to the.fix~d-base 
',:.c:/: ; . . -\.,'~:j.j' ,'f.'.!,~"J i ; .,.' . i' ", ':: \~<,,'.,; . "'c' ," _~ ," > ~.~ ,'l""j ;:. -',i- .' 

,laboratory for pH,.JOC; andCEC analyses. . 
;:, , , ",.'.;-: . . 

~ -. 
------'------.----- ------

~.~----------

06Q~081R •. OTC 010J/F2716 
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, .' SAP Worksheet #18;5"·· Sampling !Location~ 'a~d Methods/SOP Requirements Table 
,-- ("!;:t:_~ . .:;." " ' " ~::' _-:, '" <".,_.-::;.",~,~ 1- """":-.(.:"" : ... '-',:: ;:,.;,,,.~ . ~.. .. .' .. 

(UFP-QAPP Manual Section 3.1.1) 

HORSE,$TA$LES SKEET RANGE,#1 
.(c't;' 

, ' 

Le~d(3) '/, (pA~s\4) 
~~Z' :,:~. ; 
~ ~'I' 

Sample 
, "'.,' (1) ", 

, Location 

, 

Sample 10(2) 

HSR1SS 001 HSR1SS00to001 TBD TBD;", 

HSR1SS 002 HSR1SS 0020001 

HSR1SS003 HSR1SS0030001 rBD TBD 

HSR1SS 004 HSR1SS 0040001 TBD TBD 

HSR1SS 007 HSR1SS 0070001 1 TBD TBD 

1""',""'tBD' 

HSR1SS 011 HSR1 SS011 0001 TBD TBD 

HSR18S 012 HSR1S§~612booY "'1 
: ,~~ ;, - :,," ,-,' , ... '-' 

TeD 

HSR1SS 014 HSR1SS0140001 1 TBO TBD 
,. .. ~ , , , " ;,-.; '.' 't ,,': , ,i .'~. ,.,. (":. 

HSR 158 6150661 TBb' 

HSR1SS016 HSR1SS0160001 1 TBD "'1BD 

HSR1SS017' HSR1SS0170001 1 TBD TBD 
" 

HSR1SS018 HSR1SS0180001 1 TBD TeD 
HSR1SS019 HSR1S,S0190001 , 1 TBD TBD 

HSR1SS020 HSR1SS0200001 1 TBb Teo 
\ Field Duplicate TBD TBD 

HSR1SS021 \ HSR1SS021 0001 n~D TBD 

HSR1SS 022 HSR1SS0220001 1 TBD TBD ' 

(60908)p,: " 

,-c 

Nitro~lycerin(3,$) , pH(6) 

", , 

J 
"'I'" 
:co,.-., 

,", 

, TBD TBD 
rEm ',' 

, ",'raD 

TBD "'fBb 

-rab" 
'Teo ',,' """'reD ' ' 

' .. :.:,. 
"rSD 1. tBD 

Tao"""" 'reo 
"TSI:), reb 

'I-e "',,;,' 

fBD teo 
"', /:' 

TBD 

TBD TBD 

TBD TBD 

TBD TBD 
TBD tBD 

TBD TBD 

TBD TBO 
rBD TBD 

ero 010't'I'F2i5 



I' . 

II 
I' 
, 

Samele 

Locati~n(1) 
. i 

. ( 

HSR~~S023 . i t-iSR1SSP2300011···· 

HSR1SS[026 HSR1SS026()OM"1 

r HSR~8?029 
HSR 18&.0300001 '1 

HSR1 5S: 0:3fiHSR1SS. 0310061 
.. .r . 

HSRis~:()32' \ HSR18S 032()()01 

HSR1SS;033 ; I-ISR1S.S()330001 

HSR1 qSi 036 • HSR1SS'0360001 1·" 

HSR1SS~0370001 

. HSR1.8S:'038 '; HSR15S63S()001 . '~:1i 

HSRriS8:041 . HSFHss 0416601 :r.aD 

HSR1S8[042 . HSR18S0At0001 1 "Tep 

lead(3) 

TBD 

reo···· 

. 'teO 

TBll> 

'j .-
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\ ! 
... ! PAHs(4), NitrOglycerin(3,5) 

TBlY ,cTBO " 
TE.!D . ····.·TI;3D 

'. TBD 'T6p.·· 

TBO 

Tacr 

TBD 
rao rap ';,; 

"'raD 
TBO .: 

TSD 
TBD , 

. tB'O' "r f9b .' tao 
TSD '" Tap 
TBD 

rao' ·rsp, 

TeO' 

TBO 
TBO teo.:'" 
fab I 

tSD ····'taD:. 
TBO TBD TBO' 

fSD . 
teo 

CTO 010'lJ.f?76 

...• 



Sarn,ple 

Locatton(1) 

HSR1S$ 049 

HSR1SS P50 

HSR1SS 051 

HSRi1'SS 052 

HSR1SS053 

HSR1SS 055 

. HSR1SS 0490001 

HSR 1880490001 

HSR1SS'0510001 

HSR18So'520001 , 

HSR1S's'd530001 : 

HSR 158 '0'540001 

HSR 1 SS0550001 

HSR 1 SS '0560001 

HSR 18$0570001 

'TBD 

Tao 
TI3D 

iBO 

Tsb 

1 

HSR1'SS 058 1 HSR1S~fd5800011 

HSR1S'S 059 HSR1SS'OS90001! 'H1' 

HSR1tSS 060 HSR1SS:~6000~1; .'1 

. .,. Field Duplicate:'; 1 

,HSR'1'§S 061 HSR1SS0610001 1;1 

HSRfsS063 'HSR1S~rd6300011' 

HSR1SS 065 HSR1S~Fd650001 ! 

HSR1S~hj660001 "1! 

HSR1SS 067 HSR 1 8S '0670001 :1 

HSRfs'S068 HSR1SS '0680001 

HSRh~§070 HSR1SS'd700001; U;1 

HSR1SS073 i HSR1SS'0730001 ( ill 

0609(jg/P 

L.ead(3) 

-rBO . 

rso 
tB'D 
raD .' 
Teo 

·T8D 

'fBD 

tao 
faD 
'faID 

TI3D 

TBD 

fleQ 
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, PAHs(4). Nitroglycerin(3,5) 

TSD 

TEm 

TSD 

TBD 

TI3D 

TEm . 
TBD 1 

TBD 

TI3D 

TBD 

TBD '1 

TBD 

TBD 

TBD 

TBD 

TI3D 

TBD 
• 

TBD 

TBD 

TI3D 

fsO 

reD 
Tsb 
,'reo 
fBI) , 

'TBl') : 

TeO 

: , 

: 

.. :; TBD ( 'TBD 

··'BD ". ",<>TBO: 

'" 'TBD'! P' TBD" " I> 

,(TBD·.·. '·TBDi'~:;: 11 

,; '~TBD'i':h 

;,' TBD',"": 

/i.TBD ,~':i \ 

TBO' 

···TBD'· ;; .,'TBD·' 

i·"TBD. TBD'i,'" 

;TBD 

TBD 

'TBD '0' 

TBD 

.......• TBD' 

"lTBO'!' 

.rrBD ;, 

"·;"'''TBD TBD' 

'TBD 

;:; :TBD;;.' 
_c, , 

:.' TBD:':':,; 
,. i 
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. . ··;?(fi· 

Sample 

Locatici"(1) . 

HSR1SS 075 

Sample 10(2) 

HSR1 S.~ 0740001 

HSR1S$ 0750001 

i-IsR1=Hors'eStableSSk~et Rahge #1'" 

pAHs:::Polynuclear aromatic hydrocarbons 

SS::;:Surf~c~ Soil' Sam pie '. . 

.;-'," 

TBD 
TBD 

TBD 

. ~ -. ' 
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...... ,1 

1 .. ,pUrfaca. soil' sar;np,I~S Will be colleqt~palong trah$Efqt lines focused' ~l"lthe'.~~Rec~eqfall~out~tEl~~.';f.1I 
. (sample~ Will b~pollected:in acpor<;lance SOe:05~ 'proposed:saITlPI~i}Qcati.qn,~+re.,sh9:)lVI"l,'.~m;· 

figuret7.5:·· ." . ',il" ,.; 

2 The sarilplelD f"I!Jmber will 'consist otin order, siteacronym,-sample matrix,. S"alTlple )ocatiql") ,n\:!JTIper,; . ; 
".< , . .~, ' • !", i . , . '".' .<~ ".' .... ;, ~{ , ~ \ "'/ ','. ".~ 

;~rld sequential~~pth interv~I., . . . ... 

3 ',DependentuponfieldXRFscreening results, aminimum of 20 sampleswiILbe.s~lected for:fixed~pase 
';a~oratdry, ,ead ~n~IYSiS.' . , . " :' ; .,... .,"'.';! .. I. 

4 .,I\rninilliull)of. 2;0 samples will be sel~pted ·for fixeq-pas~labO,rat0ry PA.!'i.~nal~s.is; 

5.T~o .Cbrj,posite surfaca soil sampl~s along tnefiril"l~ lin:esWi.llbe~u~lTIittedforfix~.d-baselabof!;it~ry. 
> / •• :,:' • ' .. '. : ;,', ~. r";,' ~ ,·;·:-'-1:· .. ·: :.~",:.:". , ,_,r, .. ", ': ri 

NGand;lead analyses. .' 

: 6 .AteacHsite the.fi~ld. geOI~gisLWill}select up to threeofthe sample~submitted;to.the fi~ed"b~se 
,.~" '.; ~.,":-:"·f· :'. ....-..f,,:.: i :": . . <,'.' .'<.'':}<.~.·''~-l''!;,~;'~;';. "i <-,:,:.";,,,;.~".", 

laboratQryfor pH,TOe,and CEC analyses . r' r ~:" , . 

j' .• _.,., 

"~. -":---' -.----~---
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.0,'. ,:,:,. ' 

~,; 1 
A 

'l 
;-

Sample 
,S,ample 10(2) 

- Loca~ion(1) , 

j . 

HSR2SS 001 HSR2SS0010001 
, 

HS,R2SS002 HSR2SS0020001 

HSR2SS 003 HSR2SS 0030001 

H9rse Stables Sk~et Range #2 

" L~ad(3) 

~y 

TBD 
TBD 
TBD 

'.-::, 

TBD ' 

TBD" 
TBD 

HSR2SS004 HSR2SS 0040001 1 TBD TBD 

HSR2SS 007 HSR2SS0070001' 1 TBD TBD 

HSR2SS 009 : HSR2SS0090'001 1 T8D TBD 
,~' .. : -, ;' . - '/', , --, . :" 

'jBD""-" TBO -

HSR2SS 011" HSR2SS 0110001 TBD TBD 
" p.,', -. 

HSR2SS 012 ,I:lSR2SS01io001 
, ",..',; ."":" ,:,." "",. 1,,1 ; ,. :,' ;'~. -/, .\<' ~., ,l ;":1 ,., >'~ • / " " 

f TStf 
1 iBD -

'~HSR2SS014 HSR2$S 0140001 , 1 TBD TBD 
'C,; , ,> :-. _ 4 __ '_," 

HSR2SS015 HSR2SS0150oof -, 1 

HSR2SS 016 ' HSR2SS0160b01 1 TBD TBD 
HSR2SS 017 HSR2SS0170001 1 TBD TBD 
HSR2SS 018 HSR2SS 0180001 1 TBD TBD 

" HS~2SS019 HSR2SS 0190001 1 TBD TBD 
HSR2SS020 ' ,HSR2SS 0200001 TBD, TBD 

Field, Duplicate :TBD TBD 
HSR2SS021 -HSR2SS 0210001 fBD TBD 
HSR2SS 022 HSR2SS 0220001 1 ' , 1 TBO TBD 

06090B/P' 
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N itrog Iyceri n(3,5l 

" -,',' .'TBD i' , ',-;lTBQ: 

TBD 'jBD 
"" TBID ",'" 

-" "TeD ,,,ji ",' -leD 
\ , ,:,'t 

'lBO' 'taD 

, Tao -, fl3D 
~"<f, 'l, / '~~'> ' .. 

TaD TBD 
TBO TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD tSD 
t130 TBD 
~ 

eTC 0107;1'1"2751 

--



I PAHs(4) • 
I' 
I, 
I 

Sample 

m 
:E 0 

~ in "':..:.... ~ I .• ' 0 LL ,.~ I'i, ~ ·c m :s- o 
>< CD 0 I':' ~ &I) ca 
't:I :'t:I 0 Q) .90 
J! ca C') ...;.I, CD -. LL 

.. 'Q) CD ~ ,..J <o:t ,co 
\ ........ co "~ -;, I: s: en en 

HSR2SS 023 HSR2SS 0230001 ';1 TBO TBD 

HSR2SS 024; HSR2SS 02400Q1 ,1 , TBD TSD 

HSR2SS 025' HSR12SS 0250001 ':1 TBD , TSD 

HSR2SS 026: HSR2$S 0260001 1 TBID ."{, TEm , 

"'HSR~SS 027, I-lSR~$S 02iClOQ1 ,1 TBD tBD 

,A TBD TBD 

. HS~2SS 029" HSR2SS 0290001 1'- fBO;'; TSD 

HSR2SS 030 HSR2SS 6300001 : 1, TSD,. i TBD 

HSR2SS 031' HSR2SS 0310001 1"' TBD,', TBD 

HSR,2SS 032 HSRI2SS 03200Q1 :1 TBD ! TBD 

, HSR;2SS 033 i HSR2SS 0330001 >1 TBIDI TSD 

HSR2SS 034 i HSR2SS 0340001 1 TBD TBD 

, HSR2SS 035 HSR2.SS 03500Q1 1 TBQ',; ; TSD 

HSR2SS 036 HSR2SS 0360061 1 TBD, TSD 

HSR2SS 037' HSR2SS 0370001 1 ; :rBIi);: , TBD 

HSR2S,S 038' HSR2SS 03800Q1 "'1 TSDi:; TEm 

HSR2SS 039; HSR2SS 0390001 \1 TBDi: , TSD 

HSR2SS 040, HSR'2SS 0400091 1 TBD'; TSD 

Field Duplicate l 
, 

TSD~i' TBD ." 

HSR2SS 041: HS~2SS 0410001 t TB[l)'J TBD 

HSR28S 042. HSR2SS 0420001 '1i~ TBD" TBD 

HSR2SS 043 I:lSR2SS 0430001 ;,t 
" 

rBID'ji TBD 

HSR2SS 044; HSR2SS 0440001 1i TBID,' TBD 

HSR2SS 045" HSR2SS0450001 1 TBID: TBD 

HSR2SS 046: HSR2SS 0460001 'c 1 TBD,' TSD , 
HSR2SS 047, HSR2SS 0470001 1 TBD"; TSD 

HSR2SS 048:. HSRQSS 0480001 1 , TBID;'" : TSD 
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Nitroglycerin(3,5) 

m ,:'t ,0.·".: 
"~,, &I) 

ii;>· C') 
co 
CD CD 
~ ~ 
co co 
;: • 

~ en 

,TBD. TBD 

TBO , TBD , 

;" TSD TSD 

, ,TBD TSO 

TSD' ,T$P , 

:TSO· ; 
, lao.': 

',' TSO rao;, "'. 

, lBD ·.i; TSD ;: 

'\j' TSD, '.,l' TBD ". 

l,' . .. :rBD ,,;::: iTBD, t", 
I 

. "-',TBD ',:"(;',: 5SD 

" rrso ," TSD !.', 

TBD" TBD 
.. 

;TSP: 
.. 

. 1'130,;.· 
i 

! - ~ 

TeD 
.. 

TBD,: 
,", tBD i TBD<: , 

TBD,: : '.: 'ISO ;-\ 

TBD TBD 

TBD : TBD' 

TBD :\ : ; 'TBD::' " 

,lfB[) "'-\/ TBD:: 

:TBD; ,-. 'TBD;i;.t~ 

I ,··TBD; .... "lBO',' 

TBD TBD 

"J1BD TBD' 

, iTBO ,', TBD 

r> 'TBD, i ,Terll'!' 
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Samplet 
Location(11 

" S~mpi, ID~2) , 

HSR2SS074:
1 
HSR2SS'0730P01 ':, 

'HSR2SS 07~i.~ HSR2SS:W40P01 
1;' ; :':"i ' 

Toti(ISoil Sample$ 
;f.· r 

.:: . . .' ~ 

HSR2=Hof,se St~ble~ Sk~~t Range,tt2) 

PAHs=pol~nu~h~ar ~rornatic hYdrodarb~ms,. 
l~ .!;\., ~~:;-. { :.): ".,' ~.": . . . 

SS=SurfaCF S9il!Sampl.~ !; 

NSA Mid-Soutli SAP 
Revision: 1 

"'(jat~: December 2009 . 
. Wotksheei#18,i,9 

~age 83 01.125 .; 

TBD 

TBD 

TBD 

1 SUrfac~ soil' samples will be Collected along transect . lines f6cu~ed on the exp~~ted f~!I-out ar~~. All 
.~ ... ". ·.,··:···1·····: .. "J':' .. , ;,'~;'- j' ') 

samples will be: collected. in accordance with SQP~05. Propesed sample 10!l~tions.;.~re shqwn on 
~ ~', \ .~. ~:~.; ~ .~~ f';";"' " ,c':" 

Fjgure\117.~; : ........ \ J .. ,. ::~;' . 

2 Thesai;nPle+lD numbe(wi{1 cOr;lsist 9f, in. ~rd~r, ~itJ~c~Onym)sa.mple~atfix,§a~pje IOfation nutnber, 
." :~. , .) ;-.:-, . ;. '-- 'i . _ '~~:'" . "~,:, \'-.~~. i'" -; > .. ';': ~ ·:f!: \;,' '~~:.-' ~ 

and s~guential depth irlterval. (Sample':depth)toa maximum.9fHoR~!:Igsfor $,udaq$ samples.':' 
i~.. -',;" _ -~:'.! ~":'.-. ..' ~-. ",', .;~. .'. _ ~<. ; ,_ :-.' ~, ". -. -::. '~{:, }}, -<.:~ .;,.',', 

3 Depen:~ent'~poH field;~RF scr~enirlg r,~s~lts,: a rriihim4m ,or~O ~aml?l¢s'1i11I:i~ s~f~cte9for fixe~·base 
laborat~bry I~ad ~nalysis. i . . " t ,~,' .,i;' ' . '.;'i: 

4 Arniniinum'of 20 samples:willtbe s~lectt~d fortixed~ba~e laboratory PAH ~nalysji ' 
. . \! . ". ," " ~ . -; .. . ~.. . . i·. '. ;':., . ," " ,;, . : . 

5 Two cQmposite$urface sQilsamplasalong the firing lines will be submitted for fi~ed-base laOQ(atory 
NG an~ lead analyses, . ". .; .;' '; , ' .;.~ 

6 At eadh site th~fieldge610gist will select up to three of the kamples ~ubmit1:~d to the fixe~~base-
lab9r~tory fpr p~, TOC, a~d CI;C ahaly~es. ' ., '." " 

060908/P eTa 01071 F275 
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liatFiX 

AqueGU$ tiefti· 
'qu8lity~1 
.. blank(1) 

SeA 

I 

PAHs 

lead 

PAHs 

Lead· 

TO€:: 

1· lneltlEte&~eAt::'iFlSate blanks.~ , . I' . " .' .' . . , .. 

'G68$08JP 
I . 

--;1:..'. 

.J; 

~;.:: ... " 

~ 351d~J8i7ec .sIM 
'. . . SOP-30oi231 '. 

f SW"84$h~5At6010B 
'. . SOP-1 iio/105 
-.~ :d',. "3 ~::.T. 

;~~1~8:ilf)C SIM;', 
;c . . SGP:"329J231' 

'."FW01~91asS 
amlllerlle1ie 

~A6eglass 
.beWe . 

. --------- '." 

4-O~':e~; 

~~." 
. :"-<~ ;:~ . 
';J' 

"< 

NSA Mid-s9tJ1h SAP 
Revi$iO/iI: 1 

. .' Date:,1)eCemeer 2009 
'Wo~#1$ 

P~g4.Gf:~: 

~iI 

E'?'U~ents; 
~rature~_rl!Jhti . 

, .. ,~~,~;a;; 
pH<2; CaQlto4° c 

:t...2°e 

c.;,t&;4°1C ~ aOe , , .. ,,',.,,,,.,,,c_,, • .-

MaxilRum':" 

.J~~mI 
(ffe~aiew' 

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

40daysta 
·ao.$J~s, 

~80daysta 
. '2:ana,tysi$ 

,.14·daY$uAtit 
extr.isti0"" 
4{)~St0 

~$odaY$te 
i:;a.,.is 

. o-··'_c··'~I-·,···",~,ADaIyZ-fil. ;., .. , .. -,~ ... '1'€0olt&~4'C+:", " .' ' .. : ....... i.n .... ~ ' .. , 
~'U .,._ •• - . . . - n:n,,:~.-, 

.t'W6c~' Ceelt04" ~,~2() C 
Twen~ight

daysta 
.am.~ 

. I An~y~ ... ~~~J~;~o:f of, ~~'.~'-"--'imrnematefy 

GTO 01.07 I Fa-V! 

'" 

.'/, -

!, 
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W~t"'~.fieki .. AtIaIg .. paptml";~~Jabie 
I ." ". .... ." .. '. . '.' . ....... .. '. 
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(UFP~QAPP Manual Section 3.1.1) ..' 
~IRaRge,_~AiFeFaft FiringRHges;"fFaplSkeet R ... s #1 ami #2,Herse Stables$keet RaAge.#1,. and HerseStabiesSkeet Ran-.a . . 
1-- . .. . 
~~,~Ba¥,~"(l(m:)~ 

I ............................ '.' . ..... .. 

.tri» Analylieal 
Gnm, 

Ne. of I . "of o.~n .. vation·1 Ne •• faunptesl .... f.ield. (f',' MSlMSE)s12t l..evel· . fl)Uplicates 

,1. SeUd ,. Lead , low to Mederate <\Sf) 23 NA 

. I . .' .. . . . 
~tX~.~.·Aimalys,es 
j ;:. :"'::? ,.,. ;,·t,,,;,···,, .. ,,: .. , .;,. 

No. at 
Field 

BlaB. 

NA 

No.ef 
EquiP. 
Blanks' 

NA 

-

No~ef" 
Sa~l3) 

NA 

1: .. MG.of 
SampleS to . 

Lab 

TBD 

ll"~"~f; h"''o; '. .' '. . . . . . 

A~aI '1 Gonce.nntiG,'fI 
GNu, .<}:'~8zVel 

• <.:-;: '.?r~ .• ";:"i .. 

·Matmf. 
"''::'1, 

·(i:·sdlld···· 
J .. 

td:f'" ·l.:o:wt'Ci)~rate 

I'~~~'"~, • N&. of'l Ne~~' 
. Field . Equip. 
BIaDkS,'>:\ BlankS-

'1'38 1 7" .. 7··.. 'l····:··NA;· ..... -1' """7:";'" . 

.' n' "'TE)~_~=:'I":~ 
110,<>1 .. ~l 
~CI"';~:;'; 

. '.;:." ,a..: .. 
[1 •.. ;~~7'·I •. ;~~m;·.;1;~~~:~~~de~e [: .. ~.~::~~,~i":.~.~ .. ;,,.I···:.;· ..... , .. 2 I .... NA. 1:/; 

. I . 
7;.>{ ,~; .~ >::,:. ;t~;s I 

-1·:i:i(~~;'~·::<:':"<·S;,·.j :~' .·T.~ , . -'~.;·«'~·'~:i'~'·H''I:&-:; "~;"'.'~'. ,<,,':.';"-.;~ '''! ".'t'"'"'~' .~.>~, ,.,. 

"SOlid . PAlls l$W te MOderate . . 12C1 6 6 NA 7:! 
... _" ...... '- •. ,. ~.'_.' ,., •. " •. ~,~"',,~, .. '- __ , ':"'r.,.", .. ,--,~ .~".. _,,-:,~, _"_',_~_."_~ .. ,.~ .. '~ 

.IS~IIQ ~ . 1'80:, 
. . >_~,~,.;o,:" ,-,' .. ···t:'· , '~::~~,,~;>., 

.SeIiE! '. . . C~TBIl)" t.m;)'fb} I :; 
~\ 

Solid. T$ 
~ •. : ·:;';;:t~··';;::·:~-·'-:."'~:'; ,~\' ):'-;:-r -;;::-, '.~;' ,':'¥.e. ",~",:"\ F;~(::':jy""'~: ,--"'--:! : ... ~ _~ ".-', 'i" ::<;,,, ·,....,.> .. "r:'~i·,{ ".:;: ; .. ~ 

X";:', . ',' : ',. <;':~;';''':::'':,,::::.: .. ::': .. '.:. '."::":.~ . .... '. .. . .' . ' . . . " 
1.,': 'Fee~~11.a$e'E1 0R'fesults 'offiefd XRF ~g results aoo·tetal number $f ~Jes eolledeEi (miAimum .of 2.{)·sam!ilJes wiIIllle Sl:Jbmitted 

~~~~~_~:':S";;f '~". :- .:.... ' .. , ".... . 

~---~ - ~ . 
ccr-G 01f1i1Jf'F95' 





SAP __ .a1,.~ ___ ,SaI!@laa; .. spe.Re~clable 
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R.r.,eDCe.. .1'itie.REMsionm.teandlor Num_ Mum_ ..•. 

SOP':01 

SOP':02 

SOP-03 

SOP-04 

SOP-05 

SOP~06 

SOP'-09 

SOP-11 

Sample·'L~ng 

s~ •. tdeAlkafieA . Nemenclature 

Sample~UsW>dy anQ~cmtation of 
. .' . Field Activities' . 

;:-;:----.. :.-. 

DDmaminatieA af field' Sampling 
. . EquiprJileAt 

'Bo(eheteand SeilSamj'iJle Lagging 

B0r~ A€lvan~enhmd Sail COring 
ana'SaJ!ilpJing USiflg Dil'ect .. PlJ$h 

. Techa.at0QY 

~Qf IRvestigafieit-Dt!rived . . WaSte .. 

Sa;;,:.....·.·Pf.·_~. ".Fl. Paek!¥lin"':and p~ '. """. ~~.~,. 

. ~f'@~ 

ORginadq 
Qrgan __ nof 

··-·SQ' 

Tetra T ec;;'" 

Tetra lec'" 

Tewa Tee'" 

Tetra Tecll 

TetraTecm 

Teval'e¢h 

retfaresh 

TetFaTech 

.Equipmentiy,.· 

HA 

NA 

NA 

Brushe$; IiM;lcliEeIs, and 
·deool'ltamiftati0n·~ 

Hand ~,tr~, and 
~ ... 

Drilling rig alia. aecesseries 

NA 

NA 

MOdifietJte~ 
Project WQtk? 

. (Y/NJ 

N 

N 

N 

N 

N 

N 

N 

N 

.~ Mift..,soulhSAP 
:·,'·····'~idnf1 
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ConneRts 

sa,p'CoAfaI~ m' 
Appendix A 

. so". COOtained· in 
Appendix A 

$()P COf"Itained in 
. AppendixA 

. SOP Contained in 
AppendixA. 

S0P GGntained in 
Appendix A 

OOPCQ~din 
. Appendix A 

. sOP' Contained in 
Appendi~~ 

'sop'~in 
• Appe~~I}(~_ 

~~d·~~teX~R ," ", 
. S~P713'E~~_~~;~ ~i'anQ. TWa Teeh Po~ XRf.~ S€)'P~entainediA 
."",," '.' '.' .. ' ",;_,,:'.',~~~;',;:,' .• "" .' .• c.:-. ~,~~, Appe.t:1ciiJl(,1\·· .. · 

. ", ". - - " ..•.. ~ , 

•. ;A;,.,~'$,.~,~~~~.I~~r N 
j:~;.¢~::::.~-.,~, .,\ '.'''., .-: fA' .>, ,/~~ }. 0: .,.~_ ~ 

,,\. 

" ... " ' .. ' . 

. ~ eTO 91011 Fm' , 

.) 
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I... 

. .. . . . . .. 
. . 

-.' . 

I 

I

· La 
. sOP "'ttle;,' R.V~.R· "ate, 8Jldler Number 

r~ 
Me~DfgeStion~EiFiMetnElO$3OO5A,'3f}fOAi ~, 

. .:,le30, 3040A..3€)5011l.,US~PACV' lLMO 4.1 AqueousanEi 
ISPI?.,.lQO',.·l·'-... ·lIl.e.~ .~~" .. ·· .•. ,., . ..,;,.,,'''''''; .... ' ..... '' ....... ;'''''''''.~'t.,,~ ... _:.a;.. ..... :Me"'-'"'-\ 

• ,'c,_ -.'., "-~",£,-.': :,.,,?~ . ,~,.tiI~)f'1~' ~~~ft"~",~~~;~ .. ' ~'_(~~:lUCIru .D:~J 

. ;:3Q3QC.~v. 1Q 
,", ~'::;~:; ,"1=::~ .;;:~~"," 

ISO~'1.&Z 

:J~;~~~~'t=-=~ 
FF'T 

,,~:C;i' ·;:·::,:<·::tr~t;:l',!;: 

r 
I . 

DefiB~ 

0' 
Screening 
'0. 

ElefiAitive 

8efiAitive 

DefinitiVe· 

Mamxand 
Analytical 

G,OYP 

Soil and 
Water/Lead 

Soil and 
Water/Lead 

,:':,' 

SQillPAH 
Extraction 

tnslRlmeM 

NAlMetals 

r, 
I 

~~~~ 
Date:~20&9 
~#23 
Paga9&~12S 

Organ~R 
Perf.,. .. 
A~IyS. 

Empirieal 

Emplrieaf 

~. 

. fa, 
~, 
WOFk?· 
. (Y/Nl) 

N 

N 

CT~.Q1~:~ 
.. v:·:· ....•. ..:, 

.. «-. 

..J 

L 

. i. 
, 
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SAMP~E CUSTODY R~QUIRENIENTS 
J'; ., 

Field ¢haio of Custody 

Toensl,lrethe i~tegrity ofasamp!e frdtn COIJ~btici~ thrci>ug~;arialysis, an atcl.lratewritt~n record that traces 
.\ . ;. . . ::. ' . ~. t·: ;:.>,.; ," : ,:; . ' ~ .!~ ~ 

the possession ;andhan9Iing; of tlje sample is ne.qe~s~ry.;Thisdocumentatton is referred to as the chain" 
'.~' ", , ",' I; ~ 

of-custody Jorn" Chain-of-custody begins atthetirne(of sample collection.: 

Asam~le is underc6stodYJf:, .. "V', ; " ' 
, ~: •• .-" • < f 

• Iti# in the FOL'sor theFOL's'~des,gneeis;actuaIPos~e'ssioQ, or 

• 
;' ~. . c,.·.. '_:~ . :"~} i ~ \~. /" ':. . '. '. ~! ,"' 

It is ira \ the FOL's or the FO~'s designee's\iiew" after being in the F~)l's or tbe FOl's designee's 
,>~ , :. '.,' '';: "" ,. ' "!' ", "" ,.' 

physical posses~ion,:: 9r! , 
,~- . " ", . , . 

• 
.•.. . ..... . : ; .' \ . .' '. i;;- .;;;\ ..••. . . .' ,'~ '. ;' 

It \/Vas in the FqL'sor the FOL'sgesjgne'e'spo~sessiQn arJd then the P:OL'S or the FO'L's designee's 
l' " ~. " -. - .. ., " . 

lock~dpr' sealed'it to' preventtam~eringj: Qr' ,~ 
'. j 

• lti~ iO:a S,~¢ure ~reai 

Custod.y doclJtnentation isdesign~d t6provid~ a r,eGMd;ofpre~aration, haholiOgs sto~age, and shipping of 
~[. ,{ /~.' ",/1 ~:%"" :( ,:' . :~<,~. _ '. ,"~.~ '.,'(' -:,' : ,.~-';t ::;;1~, ,:-~?~ ,( 

all samples, c9"ecteg.A m!Jtti-pa'rt ch~in~of~c,u~~odYf\')rll1ls used~itlj, eac~ R~ge,_Ciflthe form sign~~ and 
,i " .'., :-' .~:.. :!'.: .,' ,;', .: '.;i i.' , : " ;) i J, ',,: .-

dated ~ythe recipieot ofasam'pl~ of portion of§Clmple. ; The person relea,sing tne s~mpleand the p(;lrson 
~~ ,;> C' -"'::; , ',~ ," ',:: , ':r~':,~' ·r!. '/;,: ':"- :.--: ~~;. " ","',:' ,::}~ '" t.": " '1,:> 

receivibgtlie sa,mpl~ eaqhretarn a co~y of th,~6h~in~qf-c~$tody: form e,;aph#me,:Cj s~mple transfer occurs .. 
'- !~ :'" ,>' ,.( ::~' ,,' , ,:: ).~ i' , -, '5 , ", .<':~ ,~? ' 

prese~atiJn:~fl;the int~~riti 6f:~~~PI~S ;qOn~ete~ idqfi~g;,dls WOI be: th,ere$Jon~ibilit00f identified p~~~ons 
, , ;', -.-:'T ~_ " ,\. ,;i '~~ ~:" ,~~~';,,: ,,' ,,~{ . 0, <:\ /i' .. :0_;',' ~i\:" fr'~' -~ .. ,:-).~;: . ~ . "-" ,,', < ~~ T:·,';~"· , .. , " .~~~~~ 
from the tirhe,;.,tlie samples:SrecoQllected until the;sah')pleS: ontheir ~d~tived data ar,e lincorporated il1\o the 

;' ',-.1\ <-'; , .~~ ::r; :',~' ' ':;'~':, '..; ",<:' :_,'; _>~ .':~ ,\',' ," '/~i ,~ '., - "'., ""', ~"';' .r'''''' 
final repQr,L Sfirnple:cU~!Ody;is';d~scri~~9iri;~0~kshe~t ftr~7. '. :. 

',~ -'. , ), .. ~. {, . ~\ ,;,::" :'I,~:-: :.",~. ' " '" , ':/ . 
, "._'- 1 , , ~":.:,~; , .~? f -'.:~;'- t, _" _,: ,': :' " " , <:. , __ ,,' ~ ;;~ 

The FOL:is responsible fot~the,c~reand; custody' ofthes,1Ul,;plescoliected 'unMtheyare' delivered:(tQ the 

laborafories Qrar~, ~ntfJsf;J t~ ~ cafri~~.'Wn~m· tt~nsfer~ing:sa~Ples! the in~j:Vi~~~IS relinq'~iShiA~ and 

reCeiVi~9:t,~e~ ri~I,~i9~;,da!~,.~h)r ~?!e;!he}i;m~ pn;~~e~C~ai;%-~f~,~~stR~y.,~o~~i ~T~1~1form dOG~rneR~~ .the 
sampl~custodytransfeft froin thes~mpler"lo thelabotatorYI~often:th:rollghiai;lOth~r. perSonoi' agency 

. '1 ~. 'i %'~" , }' {".' "'::', / " ~ 1 ,:" }." ~ *~' - , '"..~. 'j : '~~' ~;;f' c.' , '" " , 

(comm'on'~Gar,rier) .. 'Fi~ld ch!3i'1-()f-eJlstoCly "t$quir<ement~ ,are: li>r0vld~cr in. ~OP"O~t::1 Upon arrival at the 
'";'. ,t T~f :.'. ~ " I' ~ ~'r ;~.i"'~ ':, ~ . '-- !:~,~", l. :',e;.. :'\:, '.< -,' 

' .. ',! e':: <y>;" '''\:<; '~)'i - ~-~";-'~' ~+"-c-------'-.o..+-----.C."',-,,-\.1'_-.-c-'----c_~c--~ 
, ,.'~"', ' "~;;, ,'.' ,. '. -- .,: ' ~,,;.; .,~,-~-... " "'.';. ~"' .. 
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lat:)()ratpri~si ihJem~I"sarnpJ~,custoc:ly', proQedures,.w,lIi be fqllowedas, defil}eQ . in: the ,lal:>oratpry:1SQRs' 

in9!uqedi!1l,4.ppendix Bli ,': ' "" 

Lallorjtorx,ChaiD"ot9ustodx,~Empirical"" " 
t,t ". ' .. ' .... -.;; .,',_._ ,._.". ' ., ._ .. '" 

,'; '. ,-;; 

.': " 1 ;f;,:, '.((. ~[/:')qv" ,,'j'> -' :.::: . )-.\ .'~ -'~;:', .,,\: ',\' _ ;"" [, ::~,:, '-Y.'<· "r • ,~'~ <,,'".:' :.' -~:.- ". -~'/;;_~L" ':"";'\"': 1,;J.:'.: -,. 
Laboratory sample custody, procedureS (receipt of samples, archiving, and disposal) will be accerqing to 

Empirical SOPs 404; 405, and410~ Coolers will be received and checkedforpropertemperat~~~.':>A 
sample qooler receipt form w!1I be filled out to note conditions and any cji;;crepancie~ I:>etween the c~Cjin~ 
,·'~~.c.:-.~. ':'::i' .. · .• i"· '.:',. r"'>\'-,' ':';"~'-1 ;'~'::r .':;~::"}"'''''\;:'~~:''''''''''. d .~~ ';'>.: '. ~;;,;: "'.'.:.:.: t:.':,:.;'~:"'·':-' -,'fJ ·I.··:. :q'r.;, .. l, .~.,,-;','.::'o ,,(,::/~,,:,., 

of-custody, and the~a'!1.p.I,~1 C?m~m,~r ,1a,~~I~~ . ,~~.'J1pl~s ~,i,IL.b~ JpQ,geid" i~tg Jh~~I~B?~~~~ry. i~w~~~tiori 
management system O-lMS) and given a unique log number that can be tracked through processing. The 

clientwUI be notified of any problems. 

LaboratorY Chain of Custody- GPL baboratories 

Documentation tracks the historical possession of samples. A completed chain-of-custodyform must 

~ccompany all samples entering the laboratory. Thisform provides essential information to the laboratory 

regarding sample collection and analyses required and includes the customer name, project name, 

sampler's name or initials, sample location, sampling date and time, number of containers, type of 

preservativeusea, sample type, special remarks concerning the sample or project, and analytical 

parameters requested. 

GPL LaboratoriesSOP-F.2. provides instruction on reviewing and inspecting the chain-of-custody for 

discrepancies: This is accomplished by inspection and comparison of the samples recei~ed to the chain

of-custody form to identify any discrepancies. Sample receiving will immediately notify the customer 

service c!epartm,ent of samples received without'a chain"of-custodyvia Federal Express. These samples 

wilfbe placed on hold until the chain-of-custody form is received from the customer. Complete chain-of-
, , I 

custody documentation,including memos, transmittal forms, etc., is filed in therreporting department and 

'properly retained by the laboratory along with the completed data report in hardcopy and CD form. 

Sample preparation logs and sample analysis logs document the progression of extracts from preparation 

to an,alysis, L1MS also tracks this progression and documents dates and times of sample preparation and 

analyzed on the final laboratory analysis report. 

Upon, arrival in, the . laboratory ,samples are received by a sample, custodian, who ensures .that a proper 

chain-of-custodyform accompaniesallsarilples. The chain~of~custody form vviU be signed by the person 

delivering the samples to relinquish the sarnplesto th~ sample custodian. The sample custodian will then 

inspect and compare the samples to be received to the chain-of-custody form to identify any 

060~98IR; i,,' .• \i CTO 0107;-t-F27:5 
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disCi"Spancie5l!l'eforei signihg·the fOim"and receiving the samples iritotfiecustddy bfithe laboratorY: i Tl1e' 
" , 

date and time relinquished/received will also be recorded on the chain-of-custody form,'· ACeoler'Receipt 

Checklist is also filled out on the chain-of-custody form for each container received by a third party 

transporter (Le., FedEx), Information relating to shipping, sampleitemperatUre,cLlstbdy',seals;;:chain~of

custody/label agreement,container condition, sample ,amount, and container size/type/preservation is 
<,} :·_'>-:i:.)~·<' 'd '.;;",. ":; .:"'> • ),l : :\,';( ",,' \ :',' "'~" ' 

recorded. 

Ifdi~~repa~hi~s ~ann~tbe resoWed at th~ ti~eof s~nipie rec~ipt by sampl~ receivirig personnel, pr6j~6f 
m~riagen:;ent wilf'addressth~:-;' du~rn'gihech~in-6t-cust~dY ra\fie"" fC;(I;~~lhgUMS entry, " '.'( 

) ,~, .; -; "'-" 

,,",; . 

-'f, 

I, ' 

\-',', 

" ,-;, 'J:',;-,- ,:i,' 

Oa0908/p " 
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~~;·:"F~···~~~I~·;~~;~"l·~e:e~~ 
C~~ti"'ActiCm 

·.Anatyst;·~ 
SUperviser,. Data 

Validater 

AnalySt; I,.aQefatol'y 
$upervisar, and Data 

V~atGr 

Analyst· laOOrat0ry 
~ .. ft ..... ,i$eF arid eata ~~. , 

VaIiiii8Wf 

Bias/Contamination 

'. ~: 

Accwracy/Bias 

Accuracy/8ias 

.e°Ataminamsin·.methoal' 
blaAJ( must be less than 

. Qls. '. 

If original sample result 
is atteast·5Qx instrumenti 
~edi0niimit,fivEHold 
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Page 1120f 1a5 

Tech Project File, results wiD ~e disCussed in subject documents; 

. ~,- ~ 

'. . . . . . Tetra ",:ecl1Project File,:: iel'l9:-telm data. p~ starage at thir~art¥ 
g,~quipmemt mainteii\ance, ~ng. and iflspectiealogs ':..' '. ' ..... .' I p~~naI document ~Fage fiFlTl, FeSUks will be dtscussetitin subjectll 

~1l~S~S;".~~ eE)A!f:<l!t~s1,~I'ICl1;9U.~~~!r!I~!!lIll.'!~ d0eurnents. 

Tetra Tech PrOject Fa; results wilJbe. discussed. in' subject. ooGI.JrFlents. 
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SAP Worksheet #36 -Analytical Data Validation (Steps Iia and lib) Summary Table 

(UFP-QAPP Man.ual Section 5.2.2.1 ) (Figure 37, page 110 UFP-QAPP Manual) 

Step lIaIIlb 

lIa and lib 

lIa and lib 

lIa and lib 

0609081P 

Matrix 

SoH and aql:JeOUS 
quality control 
samples 

Soil and aqueous 
quality control 
samples 

Soil and aqueous 
quality control 
samples 

Analytical Group 

PAHs 

Lead 

Nitroglycerin 

Validation Criteria 

100% Full data validation will be. 
performed. SW-846 8270C SIM method
specific criteria and those criteria listed in 
Worksheets #12, 15, 24, and 28. If not 
included in these worksheets, the logic 
outlined in USEPA Contract Laboratory 
Program National Functional Guidelines 
for Organic Data Review 
EPA-540/R-99-008, October 1999, will be 
used to apply qualifiers to data .. 

100% Full data validation will be 
performed. SW-846 60108 method
speCific criteria and -those listed in 
Worksheets #12, 15, 24, and 28. If not 
included in these worksheets, the logic 
outlined in USEPA Contract Labaratory 
Program National Functional Guidelines 
for Inorganic Data Review 
EPA-540-R-04-004, October 2004, will be 
used to apply qualifiers to data. 

100% Full data validation will be 
performed. SW-846 83308 rnethod
specific criteria and those listed in 
Worksheets #12, 15, 24, and 28. If not 
included in these worksheets, the logic 
outlined in USEPA Contract Laboratory 
Program National Functional Guidelines 
for Organic Data Review 
EPA-540/R-99-008, October 1999, will be 
used to apply qualifiers to data. 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 
Worksheet #36 

Page 121 of 125 

Data Validater 
(title and organizaUonal affiliation) 

Data Validators, Tetra Tech 

Data Validators, Tetra Tech 

Data Validators, Tetra Tech 
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SAp Worksheet #37 --Usability Assessment 
. -. .... - ,. 

• .,. c 

(UFP~QAPP Man~)al Section 5:2.3) 
, :< 

Usability assessment proces's: , . 

NSA Mid-South SAP 
Revision: 1 

Date: December 2009 

'4 

. Worksheet #37.' 
Page 122 of 125 

:- " ~ '::: 

upon completion 'dfdataverification and validation,inwhich required.data qualit~:prodedu~esare verified 

to hate been foll,owed and data completehess has been verified, a data usabiWty ass~ssment will be 

condJcted. T!iis,ass~sSl1"\ent\Nillbe direGt~d~t reconCilingd9ta COI\~cted C1spClrt of lhishroject with the 
~~' , .. : ". :;:.~ ':.~;!,' ,;.:. :~;;. ',"/ ~~( ~ .. ;' .---~; .~',-: .<. :'-:;\ '-,:- ;".~ ': .~.;' \ ~:/ .. '.:;~ .'.~ . .'~.'" ~,; ,'.,'" '~" . ,:. . . 

000$ eS~Clbllshe,!:l '.10 tl"lIS ~AP. AneValUCltlon of wheresampl$s.:w'$r'e collected comparedito the Intended 
"-. ".> -'.,.'! ...: ,":' " j"::-'.:-~' ,-." . .',,--. ",:~' <; ~'i .' .. :~ ""',,: '::., -. :.' .' . ,: 

colleq:tionlocatiQn$,;aod~depths will bep,~rt of this assessment. Projectassurnptions will be tested, if 

possible, 'to v~rify thClt~ignitipantdeviati~nS,ff0rlJ ~ssurnpti6ns diqnotoccur. 'lfSig'Qificanl· deviations did 

occur: the effe,cVo~ the deviatiQns, of qeqision making ~ill.b¢ Elvaluat~d, The .,eff~ct of deviations from 
" .' \. ':, ~ c" • .:: • - , .;:~ ,:, ." '. ':; _'., ,: ' :. : " • .\: 

SOPS Qrthis SAP,JfClny, Willal~Ol:ieev~luatedfqrtheireffect orl,decfsionmaking. 
" "','. ,'." • '. '- '-, ,'.- '-- ,. "I ' " " 

'; -'-.~ ~ l~~: I .. ~ i'~ . ',;, 

. The h~abilitY :of tHe: d~t~'directIY (affects'" wh~ther projd!::t"db.jedi\tes <:cah' be ~chieved. Th~t data 
;~ '< ~1'/-' - ;,' :':' '\ ~< :,' ~,~:'.' . ::,! ,:. '-; . ": .:~ .:.;:', ," ,>' <~.~. , " .... ':~ .. '"'" .:-': .;~. _~" .,;~".' ~!. j.'-:'\ 

characterj$tlcsdisc!Js~ed '~eloW'Will. beevalvat~d at a; rpinim'tjm., The results of.these eV~luations:wiH be 

inc'ud~~ i6 th~(:pr~ject rep6rts.' Th~:ch~.r~~teristitsVvill ~e;evaludtep formJlfrpla ~oncentraiion,level.~,;if the 
:.' ';1:':.: " ;,;' ~ __ ~ ,:'/ <. ~'/' .): ,"_ : :/, :} : >. ;': ':-,' '::_ ',' . .-: _.>, :::: _~ :'.~' ',:; ',. , _. _, ,_~:' :.::,~.). } p.;. .'~'\ ' 

ev~luat6rdeterhiines tharthis ,isnecessaryf To the extent required by the typ~; of data q,eifl9. reviewed, 

the~sses~o~~ willc6~~ult v.:ith other technically c~mpetent individuals . t~ ;:;en~e';:;~u~d te6~nical 
asses'smentsof these characteristics. 

ComPleteness;., 

For epch matrix irat was scheduled tob~sampled, the FOL acting on behal(of'fhe pr~jeCrTe~~ will 

prep~rea table listing planned sampleS/arlalyses compared to coll~¢ted samples/an'alyse$. !fdevjations 

from the scheduled sample cOI)ectionoranafyses are Identified, the 'Tetn'i Tech ~M and risk ~sses~or will 
. '; . . '-, , . .:. - .:~ :~: .: : ..... -.,~: 

determine whether t.~edeviations compromise the ability to meet proj~ct objectives. If they do, theiTetra 

Tech 'PM will cOl]sillt with th~ Navy RPM tor BEC and other Prl)j~ct Team~e;mbersta{ne~~~sary 
(dete~mined by ,t.h~ N~avy RPM 'or BEC), ,~pqeyelop appropriate co~r~djve action!>;~ 

.;;, 

Precision' ! • < 
: :-:.. . .,..;. ~ -'; '. - :,.',"-: . 

The project .Chemist acting oi'1: behalf of the Project Team will determine iNhetherprecisioh gQ~ls for: field 
~. . .' ) . . '. '.:- .. '~. . , ". ; .' 

dupli¢ates and laborat()ry duplicates were met. This will be accomplished by cofr;p~.ring d,lJpljgate ,rbults 
, , . " . -, '·"t,' ;.c.. ,-- ~ 

to precision goals identified in'Worksheets #12 and28~ This will also include ~ cd.inpari~on,of fi~Ja and 

labor~tory precisiqn with the expectation th~t field dUPIi¢ate results will be no les'sprecise 'than: labp~atoiy 
'." ... .;< ... ." ...: .'.. 1'.;< .' ';.'..:'." 

dupliqate'i"esults; If thegoals~re not met, 'or data have been f1agge~as estimat~d (Jqualifier):Hmit~tions 

onth~ use of theqat~ will be d~scribed in ~!'le project reports.· f .' 

060908/P' cro0101/F275 
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~c,cura,cy} k, ;'c:;:Ukl' ',d \i'. ' ' "" ,", ' "'_'" "·;l 

T~el?t~j~,c:;t.Ch~tni~t!a,c.tiIJ9d;)1J ,~e.~alf:,9f tn,e,1 P.r9j~t! te~mlf~ill' de,termine:whetherthe'acc.ura¢y/bia~ gOal$ . . .. . ~ .' . 

, ,w,ere,-rn,etJQ.~,proje9t;,qatai"This; WiIIQ!3, accqr:np,lish!il9iQY QPmParll1gp,~rc;ent;f~c,Qveri~~,qf,LG~,,~C$p), 

MS, MSD,and surrogate compounds to accuracy goals identified in Worksheet #28. This:;~,sj)e.s!)r:ne,nt 
will inClude an evaluation of field and laboratory contamination; instrument calibration variability; and 

aQalyte re,yq)l,~rie,~,fQfs,lIr,tpgat~siM~.,51.ndif~$Cs· ;If,t~egQal§J~!~Mt. met) ,Iimitatiorw:qnthe .use; 9fihe 
data will be described in the project reports. Bias of the'qualified results'and a descriptionofthe,~'impaqt 

of identified non-compliances on a specific data package or on overall project data will be described in the 

prQje~t~ep()rts:, ,'I ': ", • j. 

, ,": 

Reeresentativeness" it' ' 
" . ," J 

,-.',', 

A prpje,pt i~pientistJde.ntified:byJhe Tet~aTec;h ;{~JYIand~cting.Qn'PEl!1alf otthe Proje,qt Team Will,<lietermi/ilEl 

III(hether the;dataare~ ad.equ~telyre.pre!3entati)(ei ofinten,qed popuJations;;both, spatiaIlYi:lnd,te.IJlPorally. 

This,lII{i,l1 ::}P~iiE,Cc;omplishe,d: bYVerj~ing ,tha~ l~amplel;h··vve,~~:. ¢ol,lected~a[ld prQoess~d ", fqranalysis ',. i n 

accord~r~~; V\li~hJhe" ,$APlrJ>Y·>Je,viewi [lg,sPati~I., ,al')d},ternporal' ~ata" va.(iation~i, '~l'Id by.c;omp~ring,. the~e 

qharac~~(!!)tics.to)e?<pectatiQns" The,~sabi!ity Jepqrt,~iU de~c;ril;)e~he represent~tive,ness of,,the.,'gatafQr 

each,.matrix a/Jdanalytic;a! fraotion~ ,,,This wi!,1 not reql.,lir,equanfitative·compari.sonsunle,ssthe;lJrotessional 

jUdgm,entofth~ prQject,sciel)tisqndioate~that a quan~itativeanaly~isis,required; . "," 

The Project Chemist.acti,ng' Qn "Pe/:lalfof.the Project Tea))l Willde,te,rmine w!1ether the data ,gener~tedf<;lr 

this project are; sl.Jfficiently ,comparable to historical site data generated by different ,methods' and for 

~amples)oollE:!,cted using" giffe.rent,proc;edure~ . and. under:· different, ~ite:" condiJlons" Thi~ 'iwillbe 

aCGori;1 plished , by ,c9mparjlJgo,verallpr,eci~iqnpnd,bia~alTloQ9 c/,a,ta'se,tsforeach ;matrix an,Q; ,analytical ",. . - :. :'", _. ,. . . ,.".. . ." .. - - . - . 

Cherni~Jindicatesthatsuch 'ql.Jantitathl~:analysis is required. ,', ). 

Sensitivity, 

The Project Chemist acting on, be/:lalfof the I?rQject.:TeamwiJI,determine whether project sen~itivitygoals . , , ' . . . -, '. 

listed in Worksheets #14 and 15 are achieve,d. The overall sensitivity and quantitalion limits from multiple 

,data sfi*!;jfpr,each matr,iJ:(,.and ,a,nalysiswilL.pe c;Pl'lJpared. If:~ensitivity:g9al$,Flre notachieved,the 

Ijmit~t.i.QnS'ion ,the,:data,,~jllibefdesc;ribed;, The;Rr;oject'Ch~mi.sb"YilJ,en!i!3t: the ,help, Qt.. tl:wprojectifisk 

as~essor to eYa.!vatedeYiatio.nsfrQm.planned~ensitivity gOa,ls, 

Fi@ld XRF/Laboratory Lead Dat;aCorrelation 
• • - • , -.; • ~ ,(. - .' : - • < - • ., I, 

The project statistician will evaluate the correlation of,field XRF data to laboratory data. Facto~~ 

~~---~~considered~in.:...this-e-valuatiol'l-will.c.iI'lGlude-the-ma€lnitude....:efc-'the-;-slope~and-intercept-of-the...:.correlation--~-~~---1 

eTa 0107,), F;!!}5 
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equati,on, distribution of data points across the plotted concentration' range, and values of the c6f:relation\ 

coefficienf "If the' coefficient TS,le$S' than 0 .155, or' the plotted' data' do'inot; appearlo be 'weU "con'elated , in 

accordancewith/standatdstatisticalpriIiCiples; lih1itatibn'ss:on the Useioi the data will be 'described in the , 

projetfreport. 
, . , ~'L, 

r 
Describe thee'valuative' procecliJi'es used to asse~s oVE!rC1il mea'surerri'~nterrora;sociated'with 'the 

projectz'" 
,\" 

After completion of data validation, the data and data quality will be reviewed to determine 'whether 

sufficient data of acceptable quality are available for decision making. In addition to the evaluations 

described above, a series of inspections and statistical analyses will be performedto,estimafedhese 

oharact~rrstics. The statistical' eval(J~tionswill indlude'Si;m'ple summary statisticSfo'r 'target :analytes,'such 

aSi; rilaximuni conoelitratiori,miniitulril ,concentration, m.lh1be~:of \~an1ples 'with noli-detected results, 

numbe'ti.bfsamples with' aetebtions, arid 'proportion 'of samples With' detected'alid' 'non,;defected'results; 

The 'Project Teani: members' identified by the PM' will aSsess whether the"data collectively' support fne 

attainmentof prOject objettive's. TheY<\/\Iill cOiisiderwhether ati}/! missing orrejecteadats'have 

compt6n'1isedthe'ability ;to' make decisions' or to' make the deeisions'with the desired 'Ievel'of cOnfidence: 

The data will be evaluatedt6deterrhine>whether, missing or rejected 'datacan'bEvcortipensated 'fOr by 

other data. Although rejected data will generally not be used, there may be reason to use them in a 

weight~of-evidence argument, especially when they supplement data that have not been,rejected.Slf 

rejected data are used, tHeir use wiilbe supported by technically defenSible ratiOnales: ;'; , 

For statistic'sl comparisohS' and' matl1ematical' manipulations;non~aetected'values'will be repr'eser'itedbY 

ell concelitratibn equal' to· bne~half of the sample-specfficzi'eportin~(limit, Duplicate"fesults(origih'alahd 

dUplicate)'will not beaveraged:forthe'pur~bse cifrepresentilig'tanges: of i::Ohcentratidhs;however,' the' 

averages of original and duplicate samples will be' ussdtor'eptesenf concentrati'ons>afia particular 

sampled location. 

Iclentify'the; personnel respohsiblefor performing the usabilityassessmer'lt:' 

The Project Team \/\IiII participate>in the 'datausi:lbility assessment. . Ingenerali large deviations from 

quality speCificationswi'II'reSultiii less usefuVdata thafl small deviations! . This assessment, howevei','Wili 

depend largely onwhich parameters and sarn'plesexhiblted the deviations ah'd to What degree.' 

'-',./ J i ,~ . . 

06090a7p' eTO 0107'!F275 
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:-;' . .;. ':. t,K _ > :) '. .:,_ '" .;, 

De$,fribe t~~ ~pcum,ntatiori that will· be g~the.rated during usability asses~rVent and hov.i;usabili1y 

ass~ssm~ntr~sults ~iII be presented ~o tti~t'~h~Yidentify. trends, relation~H~ps (correlations),~r1d 
anomalie$: .~,;, i~; .. . . .. 
i".' " ' ; 

Theidata wi'll bepre~'erfted in tabular forrf;lat,;in'ciu~ingdai~qua'lifications such as e$timatio;"(J,]'.JJ) pr 

reje¢tiC!>n (R), Written. documentatio~ will ~u~p~rtth~i):lph:6J~Pliance ~stimat~q pr rejected d~ta results. 

The 'project reports will identify.,an~ de,scribe~;'~ 'd~t~ iJ~~~ility Ii~ltatlqns and ~uggest' rksa.I11Pling or other 
.~ , .. , ',:>:; ,", . ' . " ,. '. 

l .. ~ 

corrective actions, if necessary. 
, • h ' 

,.,,'., 

· ,.., 

- - ".; >~ 

f>; 

, c-' 

':~ ,",' ,.4 
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Figure ES-l 
NSA MlcI-South 

MIllington, Tenne_ 

Legend 

O Range 

CJ Installation Boundary 

750 1,SOIJ 

Drawn By: K. MOORE 813109 
Checked By: C. RUMER 8/3/09 
Approved By: 

Contract Number: 112G016421112G01506 
CTO: F27510107 

Fee, 



(11:) TETRA TECH 

". ..... 10.1 
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Figure 10.2 

Range/Site Details 
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fitIn 10.3 
A8ngeJSite 0etIIi1s 
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1.0 PURPOSE 

STANl,)ARP )Qf'ERA1IN~~ROCE,PURE 

SOP· 01 

SAMPLE LABELING : 
,.',' 

NSA Mid-South SAP 
Revision: b 

August 2009 
Se~tion: SOP-01 

Page 1 of 2 

This Standard Operating Procedure (SOP)" ~~scrlbes the'p;~cedures tQ'iba'~~'ed for labeling ~amplE1 
', .. ~i .'; ,',; [I ':.: i , -:.' I" ",. _ " fr. :., 

containers. Sample labels are used to document the sample ID,date, time, analysis t9 be performe!;l, . r.;-.; '; ;:, i." • ':: ->.',- ! \ 'I'e {,,- "-.'-; :_ ~ .!~ 

preservative, matrix, sampler, and the analyticallabor!3tory. A 5ampl~ ,label will be f3ltached to each 
; ',>{;~, '--:;'-":>,'1'.(;\"" qy';:.~~':,\ft-!-·~ ",;t·-, 1""- ;;",_,\Vi " .~ 

sample container. . 

2.0 
G'it" , _:2' 

REQUIRED FIELD FORMS AND Eql!IPM!=~.IT . 

• • ,,?, ,~ •• >!(;- : .- :.' :~ .. <., ~~:, _ 'I:: ,:~ .. {. -'( _>.- ;-J;-''-- J,;- .... ", ! ;(~ . 
Writing utensil (preferably blacl(p'enwi~tl indelible ink) 

Disposable medical-grade gloves (e.g. latex, nitrile) 

Sample log sheets 

-' ~"' :j" .. , -

) 

Required sample containers: All sample containers for analysis by fix"based laboratories will be 

supplied and deemed certified clean by the laboratory. 

Preprinted sample labels 

Chain~of-custody records 

Sealable pOlyethylene bags 

Heavy-duty cooler 

Ice 

3.0 PROCEDURES 

3.1 The following information will be electronically printed on each sample label prior to mobilizingfor 

field activities. Additional "generic" labels will also be printed prior to mobilization to be used for 

field QC and backups. 

• 
• 
• 

Project number 

Sample location ID 

Contract Task Order number 

GTO 01071 F215 



• Sample 10 
I" , ,i'~ .. ,) 

• Matrix 

• Preservative 

• Analysis to be performed 

• Laboratory name' 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-01 

Page 20f2 

3.2 Select the container(s} that are appropriate for a given sample. Select the ,samRlerspecific ilO 

label(s}, complete date, time, and sampler name, and affix to the sample container(s}. 

'! ", :-.~ - . 

. ':-~'~)., :i~.> ,<-~~:'.,I\ .'_'\,:';':';'~"',,":'_: __ ' , ... ·.f.'..~ _,;:~;.j;~,'·.-).:;::)i;'·. -:-:,:,:".,:;"j '~,.n~ ';;:)j~: .... " )'.,_,')'.;~.>!"''''~ 

'Fill the a8l?f9wiate, qontain~n;;IJII,ithsal'!1pl~ l1lat~rJ~I.,;;Se,cuf~ly CI9s!:l,thelc;o.ntainer Iidswith,Qut 3.3 

overtightening. 

3.4 "Place the sample cc,mtainer,ina sealable polyethylene b'ag'andplaceihacooler containihg iCe. 

Example of a sample label is attached,atthe:Emd ot.this' SQP,.} ", 

4.0 ATTACHMENTS 

1. Sample Label 

./ 

Analysis: 

AT1~CHil)t?J::,~r:1, ;';,',' 
SAMPLE LABEL 

Telra Tech NUS; loc. Proj89t: 
661 Andersen ooV'iL' " i,: '1 ": ,,':'; ,', 
Pltlsburgh, 15220 Location~ 
(412)921;7090(:10; 

Samp,ledby: I, Uiboratorv 

<"",' , : " I, 

: I • : .~. 

,- ,~ ,; 
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1.0 ' , PURPOSE' 

STANDARD OPERATING PROCEDURE 

SOP-02 

,.; 

SAMPLE IDENTIFICATION NOMENCLATURE 

. ,', ~. " . , 

> .' '"',. :r" . 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-2 

Page 1 of 4 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 
nom(3nclatu,re system thaJ will facilitate sqbseq\Jent data manag(3ment at NSA Mid-South. ,The sample , 
nomenclature system'has'been dEWised~uch;thMthe following objectives'cari be attained: '. ' •• , 

• Sorting of data by site, location, or matrix 

• Maintenance, of,consistency(field i labO'ratory I i;!nd datab'asesamplenumbers) 

• Accommodation of all project-specific requirements' 

• Accommodation of laboratory sample number length constraints! 

• Ease of sample identification 

The Maryland Department of Environmental Protection must approve any deviations from this procedure. 

, ,'/'" , 

2.0 REQUIRED FIELD FORMS AND EQiJl'PMENT ' 

Writing utensil (preferably black pen with indelible ink) 

Sample container labels 

3.0 SAMPLE IDENTIFICATION NOMENCU~TUR~" 
. ;'1 ' 

3.1 Samples 

All samples will be properly labeled with asample'label affixed to the sample container. Each sample will 
~, ." ' .". -, ' , 

be assigned a unique sall1ple tracking number. 

3.1.1 Sample Numbering Scheme 

The sample tracking number will consist of a four- or five-segment alpha-numeric code that identifies the 

sample's associated NSA Mid-South site, sample type, location, and for aqueous samples, where 

applicable, whether a sample is filtered, and/or the sample round number: For soil samples, the final four 

tracking numbers will identify the depth in units of feet below ground surface (bgs) at which the sample 

eTO 0107 I F275 
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NSA Mid-South SAP 
Revision: 0 

August 2009 
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Page 20f4 

\,\las qc;>lIect~d.' For sediments,ampl~sj: tbe, fiflpI, four tra~kir1g nUrnbere;:)NiII idel1tify. th~,depth ill. U!1its of 

, ;i: 

The alphanumeri<::,qqping. to beusedjs'explaine(l in the !following ,dia9rarrvands,ubsequent,definitior)s,:. 

Character Type: 

A 
N = 

Site Name (NNN): 

HSSR2 = 

'!'RR 'J::::.';," 

'PRo ;) -
TSR = 

AFR = 

HSSR1= 

Matrix Code (AA): 

SS = 
S8 

SO 
SW 

= 
= 
= 

", 

AAA 'NNN 

"'\ .,'", 

Site 
AbfdnVIh ; 

Matrix, Sample Location 
". I'NumtlEir' 

,~' i :," 

Alpha 

Numeric 

Horse Stable Skeet Range #2 

Rifle'Rahge ' 

Pistol R~~ge " i 
Trap/Skeet Ranges #1 and #2 

Aircraft Firing'Hange ' 

HOrSe)S~able'SkeetR~nge #1 
l ~ ~: , . i, ; .. 

Surface Soil Sample 

Subsurface Soil Sample 

Sediment Sample 

Surface Water Sample 

Lo~ation Number (NNN): 

Sequential number beginning with "001" for each matrix. 

,;,NNNN <i' , 
(Soils and 

,Sf!~ime.!1tP\1M 

S,eg~ential ',' 
depth irttehial ': 

' •. ;) from'freshly, 
exposed surface 

',:, ,-

Q~P~h InterVlil: 
"!. :\".:' ~ ,,' "", • - u: ~ 

This, God.~s'~9ti~1'"} ,wil! be, us,~d Jpf ,~oili~l1d sediment, ~~mRles 0rly, i' 

'-,-\ 

~ 1 : .. j 

'"j'.:' 

eTO 0107 I F275 
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The'depth code· is' used to note'the·depth; bgsafwhich' a"soil or sediment sample is collected. The first 

two numbers of the four-number code specify the top intervs]'andthe third 'and fourth, specify the'boHorn 

interval in feet (soil) or Inches (sediment) bgs of the sample. The depths will be noted in whole numbers 

only;·furtner det~iI, if needed; :willtJerecorded 61i'the ·sampleldg 'sheet;· boring log;, logbboRY etc. " ' 

3.1.2 Examples of Confitml;ltion ~ample Nomenclature 

A surface soil sample 'c6flebtl3dfrbrn the Pistol Range, samplinglocatipn. 003,toa depth of 1 foot bgs 
.; '/',:li"'<.: 1,'.,' : ,': ,,'.': ... ~ . :', ",J i :-.:i·~>:;\; :;c~-_ 1 / 

would be labeled as )'PR$?QP3900t'. A sedimenr~a,mple cQllected from ~h,'~i.l::!or.§e:Stable Skeet Range 
, " -. ;. "', '- ."; -. > ,". 

#1, sampling location, 01 O,tba depth of 6 Inches bgs would be labeled a~ "HSSR1 SQ01 00006". 

3.2 Field Quality Assurance/Quality Control {QA/gCl Sample Nomenclature 

Field QAlQC samples are described in this UFP SAP. They will be designats~using adifferen't coding 

system than the one used for regular field samples. 

3.2.1 QC Sample Numbering 

The QC code will consist of a three- to four-segment alpha-numericGPde~ thaUdentifies. the sample QC 

type, the date the sample was collected,and the number of this type of,QGsample collected on that date. 

AA 

QC Type 

Character Type: 

A = Alpha 

N = Numeric 

QC Types: 

FD = Field Duplicate 

RB = Rinsate Blank 

SB = Source Blank 

NNNNNN "~' '''IN, : 
(-------

Date : ~\3qqel'!~~ ,Numb!=lL' 
(per day) 

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for field duphcafe's~mples 
will be 0000 so that the.samples are "bIiHd,j to 'the;i~bohitdry. Ndte~':det~llin:g thesarYlple number, tim~: 

date,and type will be recorded on the sample log sheets and will document the location of the duplicate 

sample (sample log sheets are not provided to the laboratory). 

eTO 0107 I F275 



3.2.2 Examples of Field QA/QC Sample NQm'l,"Iclature 
j~;'>"»i~ .. ~:.~: 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-2 

Page 4 of 4 

The first duplicate of the day at the Pistol Range site for a surface soil sample collected on March 24, 

2008 would b,~.designa.ted a~ FDP3240801..,,c. " ',.' . 
. ~:,.-~: ',.':.':: .Jr.;, ~: ',:. - .,,;\,:) ~:.;. ',.' 

The third duplicate of the day taken at the Pistol Range site of a surface soil sample collected on April 12, 

2008 would be designated as FD04120803. 

",' 

'. " ~ 

.. 1-,';'" 

, ~ , 

.': " 

" ) . ~ ,-.. ' 
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STANDARD OPERATING PROCEDURE 
SOP'~03~ .. , '.i ....•. 

i'" 

'i ,. 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-3 

Page 1 of 8 

SAMPLE CUSTODY AND DOCUMENTATI()N'OFFiELD ACTIV'I+n~S 

1.0 PURPOSE 

.~- . ( 
.,\; 

Thi~ Sta~~ar~ (~?rpera.t.i~,g, ,Pr~c~~ur~ ,(~()~); r~t!3~li!3hes. !r~i,p.r0gedu~~~. for ~aT.p,lt~. c~~t~?~ an.d 
documentation of field sampling and field analyses activities. 

2_0 REQ41RED FIELD FORMS AND EQUIPMENT 

The following logbooks, forms, labels, and equipment are required. 

Writing utensil (preferably black pen with indelible ink), 

Site logbook 

Field logbook 

Sample label 

Chain-of-Custody Form 

Custody seals 

Equipment calibration log 

) 

Soil and Sediment Sample Log Sheet 

Surface Water Sample Log Sheet 

3.0 PROCEDURES 

7 

This section describes custody and documentation procedures, All entries made into the logbooks, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred). No erasures are permitted. If an incorrect entry is made, the entry will be crossed out with a 

single strike mark, initialed, and dated. ( 
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3.1 Site Legbeek 

Th~i!'1itedggbpok i~a;h~rd-bounj:l, pa,ginated, c9ntreU~(Hjil)tributien r,e,cerd bp.ak in WhiCh all majer 

.an~:>ite)~pti",i~iel) icuedecum~nted'iJ,\t c;t, rJiliniml,lm, thei {.allowing' ;aotiyitie:> an(Levent~ will be 

req9r~ed (daily) in tl:1e sitelpgbPok:: 

• All field persennel present 

• Arrival/departure .of site visiters 

• Arrival/departure .of equipment 

'.; Statt'ot'completioh'of samplihg activities, 

'. Daily orFsite adtiVitiesperforiTied 6achday 

.' Samplepickup'ihformatibn 

• Health arid'safety iSSues 

• Weath~r cenditiens 

Thesit~!J6gbodk'lsinitiatedat' the 'start .of ',the fjj-sf6n~sHe 'activity (e:g.,· :site 'visit or initial 
''; '~'" '. ~' •• ' ' .. '~': • < .)\ ", "", •• _ ,· ••• ~f "1'"'-, ,>, ,.,', ':. "., •• ,., ~I. ""',' .:}-, .', ",,' ' \ ': ~ 

'recerin'aissancesUrvey). Entries are t.o be tnade'fer every day thareri~sitEVactivitieS take place . 

• 'Projed'n~me 
• Project hUrTlb~r 
.' i S'ddK'riLimber' 

• Start date 

• End date 

...• ; I' 

:,,/:-,- 1:.1 

Infermatien recerded daily in the site legbeek need net be duplicated in ether field netebeeks but 
';,'- ". ~c, '~':"''''_:' .~~_:.: :":.--r.- ",' "._.,~ '::'~":: ,;.~:~:.\ ;_.~1 •. ;. " -.. ~:,~;,:: " '/\" " "'.' \' 

must summarize the centents of these ether netebeeks and refer te specific page lecatiens in 

3.2 

'.-:1;; : ',' >.< 'I,;'.:;' " ( :"\'0',.,.-; .':',"" \-;'_>"0; :-'LC"",-: r',;,-,-" ". ,',; ,V"<~~~ " j :'-"', ' 
these netebeeks fer detailed infermatien (where 'applicable). At the ,cempletien ,.of each day's 

entii~~',~~e~iteij~gbeel<rriustbesi'gnJd a~dd~t~d bym~field' ep~rations'l~a:der (FOL). 
«, ':' 

'Field"Cogbooks 
:i 

The field legbeek is a separate dedicated netebeek used by field personnel te decument his .or 

her activities in the field. This neteboek is hardbeund and paginated. 
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3.3 

3.4 

Sample Labels 

NSA Mid-South SAP 
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". Adhesivesatnplecontain'er 'labels' m'ust' be completed ,and' ap'plied' to everY's8rriple'container. 

Information onthe'labeF in'cIUdestile' ,project hams;lob8'ti6h, sam'ple> Aumbel';!'tlate, time, 

preservative, analysis, matrix, sampler's initials, and th'e;hame of th~' labbr'ato'rY'periforming the 

analysis.' 

Chain-of-Custody Form 

Ihe Chain-of-Custody Form (COG) is a multl-p,a,rt,.fQrf'}1thahi§'initiated:assampl~~are acquired 

and accompanies a sample (or group of sarnpl~s) ,as.i~,is,tfp.nsf~rredt~91T)1persQm to person. 

Each COC is numbered. This form must accompany anys,al1lple~iC;9He(*~dfor laboratory 

chemical analysis. A copy of a blank COC form is attached a~ t/le, end 6f,this§OI? " . 

The FOL mUst include the name of the laboratory in the "Remarks" section to .ensure that the 

" sa[lple,~"aref?~arqYi~J9 me~~sr~c::t locati.oi~· If lJ)or~ than ooe,Q0,C.:i,s n~ce.ssary,t0U:lny cooler, 

,.:the, F.o.~w!II,[rldl?,~ty,n~'~iQ,e. :,>: ~fi;'" :."\pn'~fiP~ SOY'i; J~eqri~~n~li,(tgR)·.SigrHtq;~9HY(9f..Jhe coc 
will be placed inside a sealable polyethylene bag and taped inside the lid of the shipping cooler. 

Once the sarp~!l~~! filry. r~c::~iYr!? filtJhel.~.bo~at2ry, .. ,th~ S~Il].pl~iPil,lstQq'~n;phec~!~;'~~C::Rrltents of 

the cooler(s) against the enclosed COC(s). Any problems are noted on the enclosed COC Form 

(bottle breakage, discrepancies between the sample labels, COC form, etC;:..)lanqr:i,lJ.ibe resolved 

through communication between the laboratory point-of-contact and t,he Task Qrd,er Manager 
,'".- _ :," _.<; e _ 

(TOM). The COC form is signed and retained by the laboratory an~'i~ego;~~~! part of the 

sample's corresponding analytical data package. 

3.5 Custody Seal 

< " • .,~'" - '. ! { - '. ~: ,.' :: .. ' -::."' , . ,. , - -.'. . . 
The custody seal is an adhesive~backed label, and it is part of the chain-of-custody process and 

,',: ,:~){::~~:,~ (: < ': -'., ~ f.'f)t·~-, ::·'·~:',<:,.;.~~~'-_r~::;- :e\" -.', r::', ,- :,.' '\:,_; '1 ".:-,\,' ~ ::~;.l{i·~ 

is used to prevent tampering with ~amples c;tfter they have been collected in the field an<;l sealed 
,t.rf'. \ ',r',,' 'i'~:";;'<" .. C, t-,·· "r ~~ .. ~" 

in cool~rs for transit to the laboratqry. Thec!Jstody seals are signed pn<~ d.ated by th~ samplers 
~ ~~ ,~;,,<<"::.' ,;:'~:!~ r :':;', I,,; ',' ~ , C;'; __ :.- ":.~ H;l.'-" -,', \ >".', ~~-:_,,::; I.")!':; ~~-'i ·-,~.',:"lfJ:;? 

and affixed across the opening edges of each cooler (two seals per cooler) containing 

environmental samples. The laboratory\ sample custodian will examine the,cust9dY,seal for 
",,' C·-:I';,~._ ,:~,_ ~ ,~l~~'-." i '_~ .. 

evidence of tampering and will notify the Tetra Tech TOM if evidence of tampering is observed. 

;.' ~-, I j _',' ~ , "y'" 
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3.6 Eq~ipment Calibration Log " ! " 

NSAMid-Soulh SAP 
Revision: 0 

Augusl2009 
Section: SOP-3 

Page 4 of8 

The Equipment Calibration Log is used.to document calibration of measuring equipment used in 

.. the field. The Equipment .calibratio~ Log docl!ments that them~nufacturer'~instru<1tions were 

followed 'for calibr~tiQn of the eqUipment, ,ineJuding: frequency and type Of standard or calibration 
I . .' i 

device. Arf Equipment ~alibra,tio,n Log ml,Jst be main,'tained for eact:H:~lect.ronic measu'ril;l9 device 

re(!juiring ca!ibratiqn. Entries must b~ made for ~achdaythe equipmenfis used. 

~. 7 ,Sample Log Sheets . 

~ :' \.;, _, 1 ; ; c' • r , ,p' i ; \~. . 
The Soil afld Sediment Sample Log Sheets are used tbdocument the' sampling of soils and 

, ,sediments (see SOPS-05, 06, ~nd -08).: The surface water san1pl~lqg~heets a~e used to 
: ' '. ,.,'.' .' .' ', .. 

document the sarrjpling' of surface waters (see SOF>~07).. 
, : i ,~, 

4.0 .• ATTACHMENTS; 

1. . Chain-of~Cust~dy ;Recor,d 

2. 

3. 

4. 

'Equipm~nf\Callbr~ti()h Log, , 

. . S~iI ~hd::S~dirnent Sample Log 
: "~' : . ,-, ' , " 

sJrfacei)vater Sar),ple Log • 
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SURFACE WATER SAMPLE LOG SHEET 

[ it:] Tetra Tech NUS, I~c. 

":,YC::J" 
Project Site Name: 

t,' 

SURFACE WATER SAMPLE LOG SHEET 

, s~~pi; fd ~~.: '. 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-3 

Page 8 of8 

Page_ of 

Project No.: , Sample Location: ______ _ 

'Sampl8d By: 
D Stream 
D Spring 
D Pond 

)Q(4&k~ , 
D Other: 
D QA Sample,Type: 

SAMPUNGDATA: 
Date: 
Time: 
Dep!h: 
Method: 

Coillt 
Visual. 

SAMPlE'COLLECTION IIIIFORMATION: '.' ''i~'"'~~~~'*.'':''' , 

C.O.C.No.: 

Type of Sample: 

"; U M;ov~~~~t~Y?r, o High Concentration 

/ 

.. ~" 

"",,:,>;c \, ,';,;, 

;:;', :',is I;>:, 
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1.0 

STANDARD OPERATING PROCEDURE 

SOP-04 

DECONTANII'N~TIQN OFFIELD SAMPLING EQUlPME,NT 

PURPOSE 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-4 

Page 1 of 2 

This I Standard Operatih~'Pr6G~dure, (SOP) establishes the procedures to be'fo!lowbd when 

decontaminating non-dedicated field sampling equipment during the neMinvestigations.' 
l' 

2.0 

Writing ~i!~nsir(pr!fera~N~lac~~en~it~~i!,~,eli,bi!in~) 
NQn-lat~~ru6b;er'or plastic ;g'love~;;' ' 

Cotton ~ioves 
Field logbook 

Potable (Water 

Deioniz~<twa!er .' , 
LiquiNo~deterQeht 

Brushe~, spray bpttles; paper towels, etc; 

Contain~t to COII~~tar1d'trar1SPOr1deC~r1ta~inati?n fi'~ids 

3.0 DECONTAMINATION PROCEDURES 

3.1 !pon nitrile and/or cotton gloves and decontaminate sampling equipment (in accordance with the 
,,' I • 

following steps) prior to field sampling and between samples. 

, r: 
, 

3.2 Rinse the equipment with potable water. Rinsing may be conducted by spraying with lJI(ater from 
~ , 

a spray bottle or by dipping. Collect the pot~ble water rinsate into a container. 

, 3.3 Wash the equipmE!ntwtth a sqlvtiqn Qt~iquiNo~ detergelJJ"Prep~reJlJe I-jq\JJN.Qx w~sbjolution in 

accordance with the instru~tio~s ~~ the LiquiNox conta:iher.ColiecUIJ{~yq~iNoxW~$h solution 

Ihloa .GontaiDE!r.U§e, Qrlls.hesorspr~Ys, as, ,appr9prjate f9rtbeJ;lqyjpment. If ojly reSidue has 

accumulated on the sampling equipment, remove the residue with an isopropanol wash and 

repeat the Liquinox wash. 
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3.4 Rinse the equipment with potable water.'Ri'nsing'may be conducted by spraying with water ~rom a 

spray bottle or by dipping. Collect the potable water rinsate into a container. 

3.5 Rinse the equipment with deionized water. Rinsing may be conducted by spraying with water 
"-

from a spray bottle or by dipping. Collect the deionized water rinsate_into a container. 
,";' 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. _ 
,. '< ,. • ; -;-' , ~. ",;<;.:"'!( -.~ ': 1.'}f\ -~, j.~:I," ;,: -1 ' ',',,:'- C:i,::.,."f\?{': .,:,-. ' 

3.8 Containerized decontamination solutions' \vill-6~'~ana~ea;\~ '~cc~rdance'~ith"fh~procedures 
described in SOP-09 and this UFP sAp. ',r'- it _' 

\ .. 

,;.:. 'J 
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STANDARD OPERATING PROCEDURE 

SOP-9"5 

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section: SOP-5 

Page 1 of 4 

SOIL CORING AND SAMPLING USING HAND AUGER TECHNIQUES 
: , r '~ 

1.0 PURPOS~, 

This St;ndard'Operating Proc~dure (SOP) "des~rib~s the pr6ced~r~s for collecting :surface and 'I 

subsurface soil cores from unconsolidated overburden materials using hand augering techniques. 
. -',\," :~".', ·~·:·I,.;·· ;:;' '~" "",:i," "i" / 

2.0 R~9U,IRED FI~~~ FORM~ ANI) EQ~IPMENT" 

Disposable medical-grade gloves (e~g., latex, nitrile) 

Writing utensil (preferably black pen with indelible ink) , 

Indelible'marker 

Stainless Steel Auger Buckets 

S1ainless Steel Extension Rods 

Cr,~ss Handle 

Required decontamination materials 

Bentonite pellets 

Sealable polyethylene bags 

Sample la,bels . 

Shipping containers (containing ice) 

Disposable plastic trowels or stainless steel trowels 

Stainless steel mixing bowls 

Sample containers: Sample containers are certified clean by the laboratory supplying the containers. 

Soil Sample Log Forms 

Daily Activity Logs 

Chain-of-Custody Form 

Soil Boring Log· 

3.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER 
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Page 2 of4 

Han<;l.A~g~r!> JTlay,be,~l)1plpYElg to, !;:01l~9~thEl. soiJc.ore~.,A hand au~ering ,systemgenElrallyconsists of a 

variety of all stainless steel bucket bits (I.e. cylinders 6-1/2" long al)g 2~i3f4'l,3-1/4"iand 4"<il';1·diameter), a 

series of extension rods (available in 2', 3',4' and 5' lengths), a cross handle. 

3.1 ... . Ihe.han9: aLJ.gercan .b,e. i\.lS~c;t irl)3 wide vi~riety qfsoiL,con/ilitiQns. "H,can be. I,lseg to~.ample soil, 

both frorT] the, sYriaCEl;Qr,to depth~.iru~xcesspt12 fe,et.tfqweverdh~ ,presence,qr; r,gc,k layers 

and the collapse of the borehole nqrmallycol"ltributetQ.lts!imitingJ~ctqrs. 

Attach a properly decontaminated bucket bit into a clean extensionrod·andfu.rther attach the 

cross handle to the extension rod. 

3.2 Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, letter, etc.) 

3.3.' Turn the hand auger sampler into the ground to a depth of 1 foot. The 0- to Hoot depth soil 

interval is considered to be the surface soil. Subsurface soil samples will be collected at depths 

greater than 1 foot below ground surface. 

3.4 After reaching the desired depth, slowly and carefully withdraw the apparatus from the borehole. 

3.4 Utilizing a properly decontaminated stainless steel trowel or disposable trowel, remove the 

sample material from the bucket bit and place into a sealable polyethylene bag. Note in a field 

notebook or on a standardized data sheet any changes in the color, texture or odor of the soil. 

3.5 Thoroughly homogenize the sample material and write sample 10, date, and time on the bag with 

an indelible marker. 

3.6 Complete required information on the Soil Sample Log Sheet (copy attached at the end of this 

SOP). Update the Chain-of-Custody (COC) Form. 

3.7 Excess soil core materials will be returned to the hole and tamped. If insufficient soil is available 

to fill the hole to the ground surface, then bentonite pellets mixed with the soil will be used to 

backfill the hole. 

3.B Decontaminate all soil sampling equipment in accordance with SOP-04 before collecting the next 

sample. 
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3.9' Soil samplaswill be transported to the field office Wherea'portioh of the sample 'will ;uridet~o iXRF; 

'aha lysis for' lead (See SOP~14);" ",' ' 

3.10 For soil samples selected for fixed-base laboratory analysis, a portion of the sample will be used 

tb fill'lhe'feqUire'd'sari1plecontaineh~a~' suppliedby'the;lab6ratbry.' "TheJsample labels will be 

, i'dompleted'and affixed::toqhesample C'ontainer.''Ths'samplesl,vili then be' packagea ahd'shipped 

, to the fixed-base lal)oratory'ih accordaricewithS(jPJl1;' 

ATTACHMENTS " 

1. Soil ahd Sediment Sample Log Sheet 

-;\ ,\ ,";, 

,.," ! ~: ~ .. ' 

"-)'-, 

, 1" 

,",,'f!'-,' 

,"; 
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Project Site Name: 
Pt()ject No;: 

DSlJrfal)El SoU 
D.Subsulface Soil 
DS"diml!rit 
DOther: 
O. Q~~~i1lploTYJii': 

08111: 

Metl\Od: 

Monitor Readings 

(Ran9~ In pPin)! 

• ,A1J~fl-\N1·E,~T1, i 

SOIL AND SEDIME.~T SAMPLE LOG SHEET 

. ", .," .. 

NSA Mid-South SAP 
Revision: 0 

August 2009. 
Section: SDP-5 

Page 4 of4 

;::Iample ID No.: 
~111Pl8Lo¢ati~I'\: ...,.. ______ _ 
~rnj:llej:l. ElY. 
C;O.<:;:; No:.~ 

Type of Sample: 
D !.,ow Concentration. . 

~ ....... <\...:" '..:....;..-.;;.. ____ .......... , "". ';;';;''' ;.J.!',-,-' • -.;,.. '"OlHI9/l;qp~ntrallon,. 

, '. : ~; 

I'·, 

;,:, ,.' 

~E~lIA~)tiNO~l,'t~;"';!;"·'1;;""*,:IIi:~~;i'!~;;'i·:··f";,·;":·~,i."~irt1<.JiX~~\,9% M.ARI~>$i<;~4:imlliVj'~~~il'l'fii.~,,&Mri"~~ 
. 

. }. . "'. 

il~~:~SD'~~O::i~~i~;!~:~~"":::"~P':.' ' "'(: '2::t:."i';;~:; i,:', .1019'",U..tIl): . 

. ',' ;' ,'. " 
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STANDARD OPERATINGPROCEDURE 
'!.,. -~ 

BOREHOLE ADVANCEMENif: ANIJ~SOIl: CORING FOR SOIL SAMPLING USING 

DIRECT.;PUSHTECHNOLOGY 

1.0 .PURPO~E 

, , ~ -

This Stan~ard Operating Pro'cedure(SOP) ,describes the, procedures for colleCting surface and 

subsurfacefsoil, cores .from, unc;:onsolldated ov,erburdenmat~rials, using .direct"pusHfecnnold6k'~DPT). For 
,,:~ ",~"_:,>"" .::: '., :',.'. , ;::.>:;', .. , ~"h_" J. '>-~_r!-_ ,,)", . '"". _'.~,:>~,~ 

these investigations, a Geoprobe® rig with a !VIacrocore Sampler will be the .type ofDPT used;.: 
, f' - L " '; 

2.0 

Cut-resist~rit non~latex. imperrtieablEfg lov~s 

Cotton gldves . 
; . 

Disposabl9, m,e~i~~I~gradegloves(e:g.; lat~~,'nitrilel' 

Writing utensil (preferably black pen with' indelible'ink) ( . 

Indelible rrlarker 
·.· .. 'i'.:; 

Boring log'sheets: A copy of this [ormis included in SOP~1 0 
, 

Photoioni~ation detector (PI D.) 

Geoprobe~ or equi~alent OPT equipment .~ . 

. GeOprobe~ Macro9ore Sampler ?requivaient 

Geoprobe® SamplihgKitor equiviliEmt . 

Clear acetate. liners; onel1ew,line[ for each ~oilcor~ , 

Required deconta,~j'natic:)n.nal~ri,~IS( ~ee, 'SOP~94) .'. 
Bentonite pellets 

~, c ., c" ~~: 
._.' ••• 'C 

~J~_.~,~ ,1:;". _~.~'., .L:'·"; __ ,~ 

3.0 ;BOREHOLE ADVANCEMENT A~D SOIL SAMPLING USING A GEOPROBE® 

Direct-push technology (DPT) will be emplo~ed to collect soil cores. DPT refers to samplin~ tools and 

sensors that are d~iven directly into the groundwitheut thel:lse bfconve~tional,:r0t~ry'~rilllhg'kqUipment 
~ ': ., -/ ~ ,-;.- ,'~ >,,;,-/'-;,.;,.' ;( -, ' ',. . 

DPT typic~lIy utilizes hydraulic pressure and/or percussion hammers to advance the sampling tools. 
, ".' < < <'-'.: " I·,·,.~ .-; \. ,.,....., >C"', ._"" ,,~, .. ,." .",,:1..,", ,., ~'- .• -., 1 

Geoprobe® is a manufacturer of a hydraulically powered, percussion/probing machine utilizing DPT to 
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collect subsurface environm~ntGll,~pJ)1ples. This typetof rig., wit~;~. Macropoxe ,Sample~wi!l;pel!~ed aUhEj 

Naval Support Indian Head Stump Neck Annex to collect soil cores. 

:c i _ ' 

----... , " 
., :,. i· . f',\, 

3.1 Clear the ar;ecHp bE;! '~~mRle~"Of,any.surf~q~i,de:bJi~(berbaceou~,veg~ta~iQIJ, twigsilirocks, litter, 

etc.) . 

. to the: Geoprobe~ rig. :1 , , '1,'". 

3.3 Drive macrocore sampler (lined with acetate) into the ground to a specified depth using hydraulic 

. 'i pre:Ss.ur,e.· I The 0,. t01hfQot.d~pth sOil interval ',i$,considered ,tC?be; the'surface.spilhSubsurface'soil 

sarnple:s,wi!libe.<;;oUected at, deJilthsl greater than t fOQtbe:IQ\Nr ground surface:. 

,j ,I ,." ":":'-'. (', 

3.4' Ret~act'the:, samplerAromi.theboteholearidremove the (3cetate Iirier,andthesOilcorefrom the 

• ':.Macroeore, barrel< '." 

< '7,' ,~. "~i\" 

3.6 Place the acetate liner containing the soil core in the trough. 

~, -, 'i" ;) _: I':: 

3.7 While wearing cut-resistant gloves, cut the acetate liner through its entire length using, the double-

bladed knife that accompanies the Geoprobe® Sampling Kit. Then remove the strip of acetate 

,.,' ,fr.om. the; trol;Jgh to;gaio;access to the cdllected'soils/ lGAUTION;Qdl'not,attempt.to duLthe 

acetate liner while holding it in your hand. 'l. 

3;8 yScanitl1eentirelength~o{ theis(;jil,cqr,e .. fel:vblatileorganic'compounds,(VQGs) using the PID~ 

RecordtQe specific depth'interVal{an~j;the 'associated PI Qreading,;on·the. Bar,ing L(!)@ Sheet. 
.;:,' 

3.9 Log the soil core on the Boring Log Sheet (s'ee SQP-10).: ;, ! ,'. ' 

3.10 Place'the soil core in a sealable polyethylene bag, thoroughly homoQenlze the sample material 

and write sample 10, date, and time on the bag with an indelible marker. 

3.11 Cbmplete required information on the Soil Sample Log Sheet (copy attached at the end of this 

SOP). Update the Chain-ot-Custody (COC) Form. 
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3.13 The depth to bedrock should be recorded on the Boring Log, and the estimated moistwe content 

• ofthe'soiland tl1epresehee'orabSence'6f watet'in:tnebofing:sh6U1dbe noted." 

3.14 If readings from the PID are all at background levels, below field screening criteria, then excess 

;, 'Soil core 'matet"ials·will be returned to th'ehble ancHaniped.lfinsuffioient soil isaVailablelfo fill the 

hole to the ground surface, then bentonite pellets mixed with the soil will be 'used, to 'backfill the . ~ 

hole. 

3.,~ 5 If Screeningdnstroments indicate that contam'inants'may be:preseilt: irithesoi'l materialS,: then all 

excess soli core;materialsWillbe placed in aplastic· bag:(oi:'dtu'miflarger'quantitieS): The bag 

will be tagged identifying the location and depths from where the soils came and the date. The 

'bag, will then be placed' ina;55~gallon drum;ar\d'storedon~siteuntildaboratory analysesdf the sOil 

are completed and Classification of the soil waste materials can be determine('j' (s~e' SOP-09). 

3.16 If soil materials from the ,boring are 'suspected ofb~ing\coiitaminated'(see 3: 15'al!Jove);, the soil 

boring will be backfilled with bentonite pellets up to the ground surface. 

3.17 Decontaminate all soil sampling equipmeht in accordance with SOP-04 prior to collecting the next 

sample. ,"1 I 

3.18 Soil .sampleSwillbe transported to the field,office where a portion'oHhe'sample wilLunder.go XRF 

analysis for lead (See SOP-14). Hi' '''' 

3A9 ,;'For.soil sampl~s,seleoted'for fixed~basEHaboratoryanalysis; a portion,of th9sample;wilLbe used. 

,to, fill Jhe', required (sample' contaihers,asisuppliedby the:'laboratbry., The' sample labels will be 
, I 

completed and affixed to the sample container. The samples will then be packaged and shipped 

to the fixed-base laboratory in accordance' withiSOP-1 t, 

~ ; -' . ' : ; . ~ 
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,> . 

This Standt3rdOpen,iting' Procedure (SOP)estab'lishes the prbcedure for collecting s((rf~ce water 

samples: 
I: ; 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

$url'aceW4iterSample' LogSlleet A COPYbfthisform' isattaChed'aHhe end of this SOP " 

Writing uten'sil(preferably black 'peh'with indelible ink)' ' 

Indelible marker 

. \" . 

MUlti~parameter'wateriqualitY meter::The water~quality meter is used forthe measUrement of dissolved 

oxygen, pH, specific conductance, temperature,oxidi,ltion~reduction"potential; ahtHurbidity (see SOP 

CT0331-14). 

LaMotte Turi)iditY Meler: Use'dto tneasuretu'rbidity:in tHefisl,!: 

Di~posable 'sc.rriple 'containers:' Dispbsat)le' sample6ontain~rsate "used to fill sample tontaihers and 

transport sample(s) to a pump for filtering.'" 

Sample containers: Certified-clean sample containers will be provided by the laboratory that performs 

theanaIYses.'i 

0.45-micron filter assembly: These are single~use filter cartridges used to filter samples scheduled for 

dissolved metals or dissolved thorium isotope analyses. The filters become investigation-derived waste 

(IDwtaft~f6ne us~. 

Perfstfiitlc' ~urrip \, 

S'iUi:on'tJlJlhg " 

Sa:~j~b'I'~ poi~ethyl~ne ba~s i 
Shipping coritalh~rs(cb'6Iers) 

\' 
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;tJ:~.:-

NSA Mid-South SAP 
Revision: 0 

August 2009 
Section:SOP-7 

Page 2 of4 

Sampling will start at the downstream end of a stream and proceed to the farthest upstream 

location. 

3.2 While standing downstream or from the bank, gently remove any floating leaves or twigs that may 

be present in a sample pool area in a manner that will not disturb the bottom sediment. 

3.,3 ,Wpll,e st~~9!ng qownst~~~m,?rifro(Tt t~e;b~pk'iRlace th~ ~!lrnp'I,~;cQntai~~r ill:t,h~ "Yat~~ at m~ 

sampling location at a 45-degree angle and lower it to approximately half the sampl~ pool q~pth . 
. " ".' "Ie 

With the mouth of the container facing upstream, fill the container with water, being careful not to 

disturb the sediment. 
"j '} 

3.4 All samples will be coll~cted into cer:tjfied~Glean, li>re",preserved potties (if pr,ese~l;!tion;islr.e!:lWi[ed~ 

for the analysis to be performed) supplied by the laboratory performing the anaIYse!iii,SampJe; 

containers should not be filled complete"IYi a sm~ILa(T10I;lnt' ofcajr;shQl,Jld ,b~ lefkat~thetQPI;; 

L \',', " 

3;5""RecordJhe,P~te,and time that the sample COl)tail1ers;are,filleQ,~m t~eiSurf~ce.Water:;.s,G!mpl,el,.og 

;'5·;' , " 

3.6 After the sample label is complet~di;!:\,IJ<;I qh~.9ked,place the ,~arnple c,OptaJru~rc\iJ1l1!ka' ~~;=lJ~,~le, 

,po!x~thyJen,e;b,ag; and, place.; th"e, pl~,stic ,!iitora~,~ bag,: ~pldJng the· si,impl~; c9n~aLn~Jj Il~~t~ ,,' ;cQ8ter 
containing ice. 

~ ! ' ::"j 

3.7 Repeat steps 3.3 through 3:6 until all the sample bottles containing unfiltered samples have been, 

fiUed. ", '\, ", i ' 

3.8 Fill two 1-liter unpreserved polyethylene bottles. Use these bottles to transfer the $~mpl~'&)rifield 

filtering. Set up a peristaltic pump for filtering of the dissolved metals sampll[l,!ii, ,lJs"ir9,; Pevv, 
clean, disposable silicone tubing and a 0.45-micron filter, place the intake tubing fmm ~hep,~W,P,' 
into the transfer' bottle with the filter attached to the discharge end anc;Ls,tartJhe pump. Pr,~;~,ril)se 

. .I" ;,.l~·~":';; ,; ~', '":~" ,".:' -" ", ",' "' ~ .<, ~ -< 

the filter with approximately 50-mL of sample water prior to filling the ~~mple CQl)t~ilJer.s. , ' 
• - • " " ;. 1 J ~ '. • '":_ - _, :,:J._ .: i '. "! ~ ".r ; " 

3.9 Using the discharge from the filter carti"idge, fill one 1-liter polyethylene sample bottle for 

dissolved metals. Repeat steps 3.8 and 3.9 for these sample containers. 
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3.10 Obtain measurements of dissolved oxyg~n,pHj,specific conductance, temperature, turbidity, and 

oxidation-reduction potentia,t!-!singthe: mI,JItJ-R~Lal'J1eter,vv~ter-quality meter and LaMotte Turbidity 

Meter (see SOP-12). Record the readings in the appropriate fields on the Surface Water Sample 

Log Sheet. 

3.11 Estimatethe flolN rate ()fthe strealT,lor spring,)n,~ccordancewimSOP~15. This' is an estimate 

only. Round the flow .r,at"H9th~,nearest 5 gallons and record this number9nthe.Sl,lrface Water 
,'" c' ,',< ".-.- "'.- . " '"',, , 

Sample Log Sheet. ""i 

3.12 Decontaminate all eqYlpmentand load the equipment ahd the sample coO@Jh the sample 

vehicle for transpOrt· 

, 4.0 
1.~ ;, '. ' 

1. $urface W~ter Sample Log;Sheet' 

, 1 i '-'.' 

, 
('0' 

.': .~ , 
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SURFACE iWAl'ERSAMPLE lOG"SHEET" 

Project 'Sit~ 'N8m~: 
Project No.: 

11 Stream 

~SR~/l9 
(j Pond 
[]Lake 
Il Other: 
11 QA Sample Type: 

SAMPUNGDATA: 
Date: 
Time: 
OeDth: 
Method: 

Color 

VIsual 

SURFACE WATER SAMPLE ~OG SHEET 

S.niP/il itH.Jef ' , ' ------
, Sample Location: --' ___ ...;;.. ............. ~. '-';" ' ...... 
'Sampled By: 
C.O.C.No.: 

: :. . 'T~ ofS~mple:' 
o Low Concentration, . 
[] High Concentratiorr 

pH S.C., Temp. Turbidity DO 
Standard mSfcm' Degrees C NYU . mg/I 

Salinity 

, ,,', " 

. .;! 

ORP 
mV 

;i 

Analysis. Praservatlve eo""ln" Requlrement& 

CJr.c"~ffJAPpncablei.:'··· 

"'SlMIlD DUpllclll8lD No.: 
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1.0 ,p',U~,PQ,~~ 
" -): ... L. ~_.: . 

STANDARD OPERATING PROCEDURE 
" 

".-r 

:SEDIMENT'SAMPUNG" 
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This Standard Operating Procedure (SOP) establishes the procedJr~ioi'sedlll1ent5aiTipling in streams 

and other waterways. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The,followiti9 fieldformsa'nd e(!juipmentarerequlred forseditnent'sampling. 
',- ",' ;j:;"" 

Sediment Sample Log Forms: A copy of this form is attached at the end of this SOP. 

Writinb:1utensil (preferablYl)lack pen with indelible ink)' . ; ,'" ( .. 

Indelible marker 

Bound field logbook 

Dispdsal)leplasfic'trow~ls j ,ci' 

SurveY'slakeS'iaHd flagging: 'Useditbtnarksampling IO'catlons"aMrcompfelioh ofsampling: 

Labeled sample containerk:: 'See SdP~Ol''if6f sam'ple 'iClEmfificatioh' proce'durEls; 'Sample ;Col1ta-Irlers are 

certified clean by the laboratory supplying the contai~ers. 

Se~l~bjEtpory~thyUuie'bags: . . 'it 

Ship'ping'coht'a~iti-'e\rs~(cb~tah'iHg i~~r ,; ,;j e.,", , 

", '_.""}.~' -'~-;.; :"~ ,,:.,-j:.i.~.,~ ;"-"':'( f\ J:' :., __ .,," .• '~ ".~, ',-,:'. ,"-';' ___ ' '" . c',-, 

Dispbsal)le medical~g'fad~ gloves'(e.g., latex; nitrile)' , 

Chain-of-Custody Form 
.,';. ' 

3.0 SEDIMENT SAMPLE LOCATION SELECTION 

In general, sediments composed of fine-grained materials' with 'g'reiiter • surface area available for 

adsorption are more desirable for sample selection. The fined-grained materials may ad as a sink or 

reservoir for adsorbing heavy metals and organic contaminants even if surface runoff concentrations are 

below detection limits. Therefore, it is important to locate the"-specific sampling points where the 

sediment has the greatest percentage of fine particles. The sampling personnel will determine specific 

sampling locations with these goals in mind. 
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4.0 SEDIMENT SAMPLING PROCEDUR~S ,;. 

4.1 The sampler will wear clean, disposable medical-grade gloves. Clear vegetative matter or debris, 

if present, from the sample location using;a;di~p,Q~j:lble!3a(Tlpling trowel or spoon. Use the trowel 

to dig up and homogenize the sediment in an 18-inch-diameter circular area that is 6 inches 

deep .. Stir the sedimel'lt within the circular area; do not move the sediment outside the circle. 

Also, do not dig or stir sediment that is deeper than 6 inches below the grouna:sti»~te, until the 

next depth interval is sampled. 
i;~ " \,- : -, -, " 

;,'",' 
• Use the same trowel to scoop the homogenized sediment into the requisite labeled sample 

container(s). 

( 
4.2 Record the sample time .(using military time)on)heSedimentJ~amplelQg formand.sample 

container labels. Record all other information required on the labels as specified by SOP-01. 

t:'", 

4.3 Place the labeled sample container in~o .aseal;;lp!~ PoIYe\~ylene!Qagand,thenp'a~e th,e,Qag 

holding the sample container into a cooler containing ,ice. f};' 

'i ~, 'e,-

4.4 Record date, sampling site, site conditions, location map, arid other infqr,!'!JatiQB.;.(e,!;l'dl?resenc~; 

and flQ~,rat~;Qf W1i\tw in.,chanpel)pr,l the, $edimE}mt9?lleG,tipn Log;Sheet.Ent~~. th,e,.sample 

4.5 'Using an indelible marker, write the sample identification on a survey st~k~h~QA:s!~,iy,e .th~:~t,ak~ 

into the ground at the sample location. Tack a piece of brightly co!ore~,flagglngJp.the.!?ta~e.,;lr'h 
\ ' : ( .. - 1 • . ; ", .',.: • " < ·i.1' . _ ' it':' . f, f ~ <; '. ,\ ~ ": .", ' • ,n :, '. r 

addition, tie a piece of flagging to an overhead tree branch or, other eye;-Ievelobject to improve. 
,-,---,,' :;~" '.'-'1'--',' - .- ',.,' ""- ~ ... "h_~~}";;'_':'i;~ .. _'!;; -i·':,~'·>.i-~".-. ' " 

the ability to relocate the sampling site in the future. 

5.0 ATTACHMENTS 

1. l3oiland~ediment sample Log Sheet 

.< . 
! ~; . 
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SOIL AND SEDIMENT $,AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
i i 1,1 D $1!~I!!lrla,qeepjl,./., i 

D Sediment 

" '~ ,'," 

SOIL &$~J)IMe.NTiSAMP4E,t..~ sl:Iel;T. 

Pa{l4t of 

Sample 10 No.: 
Sample Location: __ ........: ... ' '...;,'.,;.'"i........:, ..... ',"-,, 

Sampled By: 
C.O.C.No.: 
> / ,-~. ',,:,. ' '; 
TyPe 0; Sample:' . 

",.,;:" '; ll0"O!hert:' ': : ,;),'..;,:';",',..', ~";"';';"";"";";"";";"-'-"':"""""""""'..;..;,;i) ......... 
D QA Sample Type: 

, D;iLpytGon<:.Qt~~~cm 
D High ConCentration 

Oat&: Depth InIAlrV.al Color 

Time: 
•• < ; : -~ ;. , t i 

Monitor Reading (ppm): 

CO,",POSITE'SAMN:ElIATAI :' . :. _l:' " :' ~ .. : -' .. ' . :.<.:~:' '-'·:··':"X~~~t:.~.~q~f~~~if!~f,{~~~.1}f~~~~-r.p~~~~~~~t/~ __ ~~q~'\.-~'!L_ .. 1~:~· 'f'~'::~ :),. 

Date: Tune Depth Interval Color DeIIOI'IDIton 'Send. SilL CI8V; ,",olatllnl.eta.1 

Method: 

Monitor Readings 

(Range in ppm): 

:, 1'\'" 

AmlI",. eon .. l ..... Rt<iulrel!)enlS CoIl....... Qt/iei" ,; (,' ,; " 

08SE'VA.1'U)HSi~:.t.%T:~', ~ ,': ~ ';';'~~~~~Z:~: .~\ -;:,-<;§~·;:,_,,·f.~: ~.~~'::~~~~":!~,-:~'.;,,: ';:~.:-~'!~ .. ~~ UAP:·~~:-;.:j,\f::~~:~~..::;~1if~~$t,;~~~~~~:'·.,.~S*~~~~~· ~::'-·~l 

"\~{ ', . .""~ 

'(.' , 

CI~.lf!AAal~!~""'~~l:""'",',i!,''.~''''c;;·.',~,''·': 

M~SD DupllC8 .. IO No.: 
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STANDARD OPERATINCfpROCEDURE 
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MANAGEMIiN170F INVESTIGATION-DERIVEl:> WASTE, : '; 

".;,,-, 

1.0 PQRPQ51:; 
. .,'. 

This Stan9ard Operating Procedure, (SQP) describes how investigation-dei'ived1waste' (lOW) will be 
~. .;; : '>"'.'}.i'~ Yt';', ,'; .~ 

collected,segregated, claS~ifiEldrandrriahaged during the fieldinvesligations at the NASCorpus Christi, 
;: -;"·'·~iJ.r']~;;..,:)c:.<.}· '~.;.:' ~, . '; " .".'J. :\..~ :~ 

Texas fa~ility., . Jhe·foHowingAtypes of IDW will ,be generated during, iliisinvestigation:, " 

• 
• 
• 

2.0 

Decontamination solutions 

PersoDarp[gf~9Iiv~~f'1y!prneflt,'~n9' ¢1~tfiJ'hg('pPEr 

Miscel~ lah¥ous"trash anci"inCidentaJ items' 
, ' 

. "REQUIREOFIELO FORMS ANOEQUIPMENT 

Health artd safety equipment (with PPE), 

Oecontari:lination eq"uipment _ ;t, ... ;,.""."", .. . ,',. ,'-' "'o'_'~"c2"'h *"' ." ~".:.~' 

Field log6'ook,·', .. , 
r"' --;- : 

Writing utensil (preferably black 'pen with indelible ink) •. 
. . <', 1 

Plastic s~eetingarid/ol' tarps'~'t 
;. '-"" -, )-, "-'" " '. ,; -

55~gallon+drumswjth sealableJi~s 

lOW labelsfprch:ums 
~ "; 

Wastewater coritail'leitahks '.' 

Plastic garbage bags 
:r ' 

3.0 ' PROCEDURES 

Management of lOW includes the collection, ~segregation, temporary storage, classification, final disposal, 

and documentation of the waste-handling acvvities if necessary. 
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Liquid wastes that will be generated during the'sHe activities include decontamination solutions from 

sampling equipment. These wastes will be collected and transported to a central location at NAS Mid~ 

South. 

3.2 Solid Wastes 

Solid wastes that may be geherated during the site activities include collection of le~d shot from surfa.~e 

soil samples. This waste will be containerized and handed over to the NAS Mid-South Environmental 
; , ":. , "" ~:, 

3.3 PPE and Incidental Trash 

All PPE wastes and incidental trash materials (e.g., wrapping or packing materials from supply cartons, 

waste paper) will be decontaminated (if contaminated), double bagged, securely tied shut, and place'd iff 

a designated waste receptacle at NAS Mid-South. ,;'" 

, .:"" 

;:;, . 

,,', " 
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This Standard Operating Procedure (SOP) describ~s.t,he sta'ld,m;I, prOC~~l,lr(;),~ andtechnipal, gl,.lid,ance on . "'".. . . 

the logging of soil cores. 

2.0 FIELD FORMS AND EQUIPMENT 

Knife 

Ruler (marked in tenths and hundredths of feet) 

Boring Log: An example of this form is attached. 

Photoionization detector (PID) 

Writing utensil (preferably black pen with indelible ink) 

3.0 RESPONSIBILITIES 

A field geologist or engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 

To maintain a consistent classification of soil, it is imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP. This identification is based on visual 

examination and manual tests. 

4.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of 

classification is detailed in Figure 1 (attached to this SOP). 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 
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Fine-~rai!1e~ S9ils,pr fines" iara ~ml;lllerthar:!':tlJe f'JP: ~2QO ,si,eY~jm,d,areQftw9' tYPe~:,s,iJt(M)~m:l c.lay,'(G), 

Some classification systems define size ranges for these soil particles, but for field classification 

P,l;J[P9se~!,tbey:areider;lti~ed,by th~ir:rel>pemiye~!et1iiJyiprs.,!OrgiiJl')i9'l11aterial (O).i~,pCC>/TI!T191J ,cQmpOnen~ 

of soil but has no distinguishable size range; it is recognized by its compositiqn; ;TtWQ<;IrefIJ! study of tile 

uses will aid in developing the competence and consistency necessiiJry for the classification of soils. 

eOElr.~e~griiJined soils, will be divided into ciiJtego[ies,: rock fr13gments" sand, "or .g!Elv~I.,.The terms, ,"siiJnd" 

and "gravel" n6tolily'h~fer toth{~ize of the soil p~rtf~fes:Dufalso to their' at3pb~itionail historY: T6 ~'jnsure 
: ,; ,Vi)'.' ~~~6;,~:n(·:·'''~'~/ ' 1. ,::: . .)~:;";;':,':'~:'Jf':~ ':.~ .~ 

aCQuracy in description, the term "rock fragments': !'vvi\l;;,b,e:,used ~o inc;lip~te. ,aoglJlar ;granular materi~ls 

resLlting from the breakup of rock. The s~arfi>: edg~s'(hi~l ',ar'e' tYPical~Y ;~~se:rlJed if1dicate little or ino 
) ,< .'~ .' , 

transport from their source area; and therefore, th,e t~rrJi:prbyipes ~dditionalinformatidn in reconstructing 

the deP,,ositJQn~lenvir,orimenfof,the ~oiJse6cburit~r~~ .• :W~en:1he t~rm i'rogk,fragmenWis used, IJ,wi11 !be 
.' " .,' ,., "'\' . .. . • .. ··1 . , .. , • ,." ..' ..... . I " 

followed by 8Jsize designation such,as"!'('114! inch<b~1/2 inch<l»" or ,"coars9'"sand size" (either immediately 

after the entry or in the remarks colurilKTheUSCS ,classificationWouldnotbe affect~d by this variation 
II', , .. ~. jl.", ' '<, ,;:' ",.","( '.1 ." 1 ,~,:<Y ~ (";'::~.:',; : ;'!, ;':'! ~ '; 'J·k~· .. './H:·~ ··:.·t,<, 

in terms: 

1,1 

4.2;. . ',; ~' :;"., 
,. , 

" ;. 

Soi'l colorS'W,iil 'bedescti~~~.;utilizlrig"a~sin9Ie bolm:; des(jtiptor.)'pr~c~deq,W~eh necessa:ry" ~Y.I3, .rTlodifi6?t to 

denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light gray" 

or "blue-gray. i; ""BecaUs~ .'. cblof/caK' beutiliied ih'c6rrelat'iht{6rl'it$b~tWeelii;~ah1pling; locciIti6h~;'j(iS 
important for color descriptions to be consistent from one boring to another.' 

".' i, '> .. -, : 

' •.... ;., '-: " . '.' •. j - :" ',': ", - .:', ,'. .' : '.', .'. ." .' ..... , 

Cbi'or§ ;n1U~t 'De !d~s~Hb~d iwtiil~'iih~' ~~riiPIJ' is"Mill ';noi§{. "Soil s;~rhp)es' VJilrb~' brokeh 6r Split verticallyt~ 
de~dtibe't()lotS. s~mplsh;'feh~ 'th' s~;ea:ttities~';'Wi~; sJtiiid~:;6t~~trh~ cC)iOriVari~tidns;i)etWgJh'the 

.'. ,i,' ,', d" .. • '" ,. , 

tHe term',ih,'ottled":wiIlM'us'eato ihdl~atk ig6i'lsitregul~i"I}/ rtlat"Red vJithq~:~6M6tdifferer\t cblors'. Mottlihg 

in soils usually indicates poor aeration and'l~dk'd(gbbddfain~g~Y " 

4.3 Relative, Density and Consistency 

\ 

TO cl~Ssif{the f~raii\ie'd~hsity~nd/or coh~istencyof as()iI,th~'g~hlogi~t: is;t6fif~(iderltifYthe '~6i1\~pe. 
Granular soils contain predominantly s~hd~and~r~v~I~.' fheV8're'hoh~cbn~si~~i (P'~Hicles :do ri6'f ~dhere 
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compres~ed). 
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G'ra'nUiar soils are igiven the USCS clas'Sificatibns 'GW ,GP,' GMi 'SW i'S~>SM;GC,' or sa (see Figure; 1). .: 

Tlie'coiisistencY of cohesive soils';is'determined tW pelibrmirig~fieldtests arld'idt~ntifyingthe'cbnsister:iey 
8'sshowriin th~'f6110Wing table.i'> ;t'" 

CONSISTENCY FOR COHESIVE SOILS 

'> > Gpl'I$istenc;y : !;,;~t~'1~a,r~ 
Penetration 
! Resist~n8Efi i 

:,,{BIQW~ p,~r 

, ,f! ~~ot)"i 

Unconfined, , 'f : 
Com'pr~s~i~e: 

, , >:;'Stret1~th ' 

.Field Identificatio,n 

(Tons/.$q"F;oC)t I:),y,; L' , ny, ;; 
pocket, 'j; 

: pe'rletration) 

";." . 

" ,Very s6ft:' ,: :"'.Oto2C1 " ';1!.ess·'t~~n:O~25i :Easily:pen~tratedcsev'eralinch'esby!fist: 

'.'1. 

,; 'Soft ',,: ~2,toAO,25:to(O,50)f 
'"_, .:. J"' 

:f IEasily:penetrated,several inohes by t" 'f 

. \~ulT)~;j, "" 
Mediumsti# 

Stiff 8 to 15 

Very stiff 15to 30 

, 0~50to 1 ~b' . 

1.0 to 2.0 

2.0 to 4.0 

Can he'penetrated several inches bY' . 
thumb with moderate effort. 

Readily indented by thumb but 
penetrated only with great effRrt,,; 
Readily indented by thumbnail. ' 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by the 

thqmb., The: thw~~ ~~t~m1iQ~N?~, 'V,e,m9R~,are co~qiume~iPn, ~J~I~ct~9i~~,~~I,~., °it,m~ ~~9il, pr~f~mbly;,t~e 

Ip'Afe~tQ:~J9,ot pf th~i~~rT.l81~, T~1~t~~,~p'I.~,,'t!itL~e,~I;>r,~~7n in~ha;lt~l1~ the mym~ p~~!h1~,intQ th(3en~ptm~ 
sample to determine the consistency. 00 not determine consistency by attempting to ,penetrate a Jock. 

!',>' ; ':-$ "c'- - ,~,' • ~ . .', ' !, ,.,;.:: ,;") 

fragment. If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard 

~oi!,One of th~ oth(3J methpQ§,«!Ub,e l;!§eq in cqnj\jnctipn with ,it, ., 1h~, *~$jgnptiqtl$. yseq t,o, .. d~scrib,e· th;~ 
0' ,-'-. " -,' ",,1> c'-> ;".' {~:;' •. ,' ".,:'.~: ·-.i·-f"; ;:, ,;-,,:,;;._-~«,':_~ -- .... .1,., ,,-., "-,, -.' ,,",. , .,,-, '.' , .. " -<>.' 

consistency of cohesive soils are shown in th(3abov~-I.isted.table. ,. f/> ~i"; 'i.- f~:.·;-': J :[j f' f \; .. ';~-.' 

4.4 Weight Percentages 

In n~tyre,. sqils ,are coq~js.tot P,Slrtic,I~,~"ofy'ar:ying,.,s!:.?:e €lndshi3P(3 and ar~90rnbilJl3tiolJs, ofth,e var,jous 
, . , .', .. ' i: ,L '. > ,_" _, ,.' .. : .; ; • --I'" • " ~: ',' '" - ~.{ • ',' '" ,:.,".,. 1. -, '-.' •.. " ,. : " ';: '".. ':, ' , ' '" "", ' - - .' ,> , 

grl:i,in ~yp,,(3s. ,., ,The fol!q"Ying t,yrrn$ arE! Jls~ful, ilT tge q§§crip,tip~of~RjI: . 
. I '. , ',_ • ".r : '. ;,. '. " IrI"o..t/ ',-" ,'. :,'; '" "'.. \'c')": ".' J .. -', '-:", '., .. " 
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Terms ofl~!riiifyi(!gpOroportion° ofilie 
Component. 

Traj3e;,,· .,' .•... .;. . j" 
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. [)"t!ning . Rangepf 
i PerPentage~:by VVeigtlt. 

• Silty'finesand: 50 to 69;~ercent fine sand; 31t6 50petcent ;~nf 
,I"' 

• 
• 
• 

Medium to coarse sand, some silt: 70 to 80 percent medium to c()~'rsesgnd, 1 ftb30<pe~6eMsilt. 
Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent;coarse~~h~( 

4.5 Moisture 

Moisture content is estimated in the field according tofour categories: dry, moist, w~t,;irid.·. s~tl.Jrateq. In 

dry soil, there appears to be little or no water. Saturated samples obviou~lyhave.aIUbe vy;itWJh~y, can 

hold. Moist and wet classifications are somewhat subjective and often are determined by th~. inQ,ividual's 

judgment. A suggested parameter for this would be calling a soil wet if rollirJ.gj1:Jr.ttl~:~I<ilye<:l:!la!1d.o,r on, 

a porous surface liberates water (Le., dirties or muddies the surface). Whatever method is adopted for 

describing moisture, it is important that the method used by an individual remclins.~onsis,e.nt throughol!t 

an entire field activity. 
( 

4.6 Classification of Soil GrainSize for Chemical Analysis 

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification 

described above, the following table will be used. 

Gross Soil Grain USCS Description 
Size Classification Abbreviation 

Clay CL inorganic clays of low to medium plasticity, gravelly clays, sandy 
clays, silty clays, lean clays, .. 

CH inorganic clays of high plasticity, fat clays. 

OH organic clays of medium to high plasticity, organic silts. 

Silt ML inorganic silts and very fine sands, rock four, silty or clayey fine 
sands with slight plasticity. 

OL organic silts and organic silty clays of low plasticity .. 

MH inorganic silts, micaceous or diatomaceous fine sand or silty soils. 

Sand SW well graded sands, gravelly sands, little or no fines. 
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Gross Soil Grair"" 
, Size CI~!sifidatiOn 

"USQsq 
'·Abbrf}Yiat.ioif 

,:'" ',: sc: 
~i1ty sands, sancl-.silt 1l1.i><ture~~ 

4.7 Summary of Soil Classification 
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In summary, soils will be classified in 8l?imilar, m~nnerlby eaFhgeplpgisV,en~ir~er ala p,rpjept site. The 

hierarchy,ofc!~~~ific~ti~>n is, a;,~J()lIows:, 

• Density and/Qr con,sistency 
c, 'to'- .,- '." .. i -:" ). 

• Color 

• Plasticity (optional) 

• Soil types 

•. MdistUrec6htent' ,-:,' 

it' .• OtheraistingUislling"feattltes'" ' 

• ,'oGra'in'size' "I OJ , 

~,t iDe't>osltionai;i&nvitohtrleht 
" ! , !, 

~ j , 

4.0' . ,i AtTACHMENTS! , '.,' , ,-.\ ".,1,) 

1. Figure 1 - Unified Soil Classification System 

2. Boring Log 
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FIGURE 1" UNIFIED SOIL CLASSIFICATION SYSTEM 

Gravels 
(More CMn hilI of 
COiUSO 'ladion > 
no. 4 sieve a:tu). 

sands 
(More 1han hilt 01 
coarae Il1ICIion < 
no. 4 sllve lIa) 

Slits and Clays 
LL=.<50 

Silts and Clays 
LL=.>50 

Highly Organic Soils' 

'. 
'Graln Size-Chart -

.. flange Or Grain S_ 
Claatfticalion . u.s.~ QralnSize 

'SIoveSize InMlllmeIef$ 
BoUIdefI Abave12" Ab!MJ3DS 
'Cobb!ee 1r 10 3· 3051076.2 
Gravel . , 3'" to No . .. '76..2 10 7.76 

aIIIIIIIt 8'10'314" . 16.2 to 4.76 
h 3f4'lONo.04 lB.1104.7& 

S!,OO No. .. 10 NO. 200 4.7610 0.07 .. _ .. 
MD." 10 No. 10 4 .'1'6102.011 

mediunl No. '0 10 No. 40 2.00 110 o.A2O 
flAB No. 40 10 No. 200 -0.420 10'0.014 

Silt afld Clay 8a1ow No. 200 8eIOwO.01" 

·Relative Density ~PT) 
" 

$ANDS AHOGRAva.s 8t.OWSIF.OOT 
VERY LOOSE 0-'" 

LOOsE "-10 
MEnIUM .DeNSE 10- 30 

. DENSE . . 32-!iO 
V~OENSE 0ViR50 

. ConsIstency (SP!) 
SilTS AND CLAYS ·BI..OWSIFOOl 

. VSfl'(SOFT 0-2 
SOft 2-4 

MEDIUMS1WI" 4 - 8 
'STlFf 8-18 

VERY'snfF 16 ~ 22 
HARD OVER~ 
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BORING LOG 

BORING LOG 
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Pag9_ot_ 

PROJECT NAME: 
PROJECT NUMBER: 

BORING No.: _________ _ 
DATE: 

DRILLING COMPANY: 
DRILLING RIG- --------

GEOLOGIST': ________ _ 

DRIlLER' 

MATERIAL DESCRIPTION 

~ 
IlIpIII ,III_I 1hIItl1l Lilli..." U 
jJ •• ,IIIH' ~ 

(Il00,.. 
& lI"i or ROO I o,tIIiIItII'1J $011_" 

r:-.; IIin f'iIo II-'" .. -., c 
Nt. I.MtQII - .. 100i0r "-101 CI.~"",*,n S 

~- - . ......... 
/ 
/' 
1/ 
/'" 
/' 
.,/" 
/' 
L 
V 
/ 
/ 
/ 
/' 
.,/" 
/' 
/' 
/ 
/' 
/' 
/' 
/ 
/" 
/' 
/' 
// 

• WIIoen oiIeII «Wg. etI,,,,.iId< l>rdIelllll$. 
.. fntludoomurflDr"",d"g .. ebJt~ 0 bu,"""' •. t."'_ .. ..d""~IKl/If~"""'1IS8 rmtd. 
Rama~ _____________________________________ _ 

P!IJII'ID ........ I-.] 

iii • ~ Aemarka I 1.1 t 

Drilling Alea 
Background (ppm):C] 

Converted to Well: Yes No ___ _ Wei! 1.0. /1: _________ _ 
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STANDARD OPERATING PROCEDURE 

SOP;'1'1i 

: ' .' 
.~ , 

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 
" :)( 
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This Standard Operating: Procedure ,(SOP) describes the'procedyres'forsample.preservation;:packaging; 

and shippingfobe used in 'hahdling soil,dsediment; arid aqueouS' samples. , , ¥ ,,' , 

"REQUIREDFIELD';FORMS AND EQUiPMENT' 

Shipping labels 

Custody ,s~~"~';"/ ,r",'i: 

Chain-of-custody (COC) form(s) ." 
'j I, j t·· 'i! ': 

Sample containers with preservatives: All sample containers for analysis by fixed-base laboratories will 

~~ .supp!JE;lQ,) yv,!~tl :~m~~~\'Y.ativ,e,s a~qe,d;(ir requirecl).amt ge~me.d :Qe.r1ifie~ ;~I~an,by ~h~. !abor~tory.; .. ' 

Sample\sll.ippil1g,c.Q'1t~in~.rs;(c.901~rs):;A'hsarm?lel!;!hjppin9~9nt~in~rc~iare,!;;upplied ~yth.e labqratory. 

Pac~agjngmat~~ial:~IJPble.wr~p; ,se/ilJabl.e pol¥.ethY,leQe bIil9~,.~trapping tape,.et0.; 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

.. ' "!., 0 .1,; 1\' ", , '. _/" 

3.1 Th.e}~bgr~,t,o!y ~r?Vi~~~i~~~RI~ co,nt~!n~r~}vi~hpres,~rvativ~ !'Ike,a?~l!~fluded (~~:wq,u:ired) for 

the analytical parameter for which the sample is to be analyzed. Alf samples will be held, stored, 
-, ,-." -',' < ", '; "',",>' 

and shipped at 4°C. Thiswill be accomplished through refrigeration (used to hold samples prior 

. " i! i] , ':.<;- :-~' 

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to another 

custodian or tpthe common carrier. 

3.3 Check that each sample container is properly labeled, the container lid is securely fastened, and 

the container is sealed in a polyethylene bag. 

3.4 If the container is glass, place the sample container into a bubble-out shipping bag and seal the 

bag using the self-sealing, pressure sensitive tape supplied with the bag. 
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3;5 Inspect the insulated shipping cooler. Gheck,J9r any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut, both inside and outside of the cooler. If 

the cooler is questionable for shipping, the cooler must be discarded. 

3.6 Put ice into secllable polyethylene bags and place a layer of the sealed bags on the bottom .of the 

cooler. Place the sample containers into the shipping cooler on top of t/le, i,ce)n an upright 
:,-,.:,', ".,.,',,' -. ':' 

position (containers will be upright, with the exception of any 40-ml vials). Place 'sealable 

polyethylene: bags' of'ice) flat againstdhe; sides>of the cooler. " Continue filling) the ',cooler with 

samples until the cooler is nearly fuliand,the; mQvement.of the ~atnplecontainersislimited~'r? i 

3.7 Add a final layer of ice sealed in polyethyleneJ:)ags:!tCll';the .top,ofJhe s,arnpleS}ijustbefore the 

cooler is closed and sealed. 

3.8 Place the original (top) signed copy of the COCform inside a sealable polyethyler'lebag: Tape 

the bag to the inside of the lid of the shipping cooler. if._. 

3.9 Close·ttie cooler and'seal 'thec()'oler\lIiifh)~ppro*imately)f6ur wraps'of;sfrappingitape at'eacnend' 

" iOf th~ 'cooler.) Prior to wrapping thEFlast iNti:!'p: of'strapplfl'g ;tape;'apply 'a'slgfiecFa'ndda'tecl ClistOdy 

seal to each side of the cooler (ohe ,p'e'r side):; ICovertt1e;oustodsrseaIWlth;thEllastWrap 'offape: 
, . 

This will provide a tamper evident custody ~eal system for the sample shipment. 
, ;, ,-.,. 

3.10 Affix shipping labels to each of the coolers, ensuring all of the shipping information is filled in 

',', propeJ-lY. 'Oveirhlghr(e.g.,' FedEx'Prf6ritydv~rriight) c6uri~isefvlc~S'WiII b~'u~ed for aU' sample 

shipments.' " 

3.11 All samples will be shipped to the laboratory no more than 72 hours afterfcolj~(Hion.'Uhder no 

circumstances should sample hold times be exceeded. 

" : 

.,1 
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CALIBRATION AND .. CARE,.OF WATER QUALITY .METER i ,- r ' -~: ; , : ,. __ \ ; - , ; , \, • " , '. ,,- '".' ~.' ': '. • • .; , -.' .';." ; ! ' ," ..•. _ i 

: '-':. 

1.0 PURPOSE _, ;":". 

This Standard Operating Procedure (SOP) establishes the procedures for the calibration and 

maintenance of field instruments used to measure water quality and for the proper documentation of 

calibration and maintenance. The multi-parameter water quality meter will be used .to mea~ure pH, 

temperature,oxidation-reductio(l potential (ORP), specific conductance (SC), and dissolved oxygen (DO). 

A LaMotte Model 2020 turbidity meter will be used to measure turbidity in water. The water me,~rwill 

have a multiprobe sensor that can be used in conjunction with.:af!ow-thro.l.Jgl;I.c~1I attac:!1e<:Uo a pump 
;,. ,." ... Ii,'\": ',' '. ,-,_,,! ,,_," \ , 

discharge tube to measure water-quality parameters in a groundwater discharge or can be immersed in a 

surface water body such as a stream, pond, or drainage ditch. 

2~O.' 'RIELD FORI\IIS.AND.EQUIPMENT t..IS1 ' 

Tt;lE;l following :lpgl>oqk~,Jorrns! < E:lqLlipm~nt, and. suppli~~l;\r~XE:lql,.li~ed:", 
, ',,- I' , j ; , - 1, , •• : ',' '.J -, ,', '-' ., , 1 '1/ . . , ,,' .;., . ~ , " ~,; ., : I 

Writing, ut~nsi,l! (prefe{~b,ly ;/llct~k ,P~(li ~i~~indelib'ein~), ii 

Equipment calibration log sheet 

Multi-parameter Water Quality Meter (with flow-through cell) 

Equipment manLJal 

Calibration kit, ,. 

Deionizc:ldwater, paper towels, spray bottle, .etc. 

Disposable·medical-grade:glovc:ls(e.g.; latex; nitrile) 

P,ROCEDURES' 

< " 

".\ 

, "-.. , , ' 

This section describes the general calibration procedure for the multi-parameter water quality meter. The 

meter will be supplied with an instruction manuaL The manual wilJ be on site and will be used as the 

calibration guidance document for the meter's calibration. This procedure will list requirements for 

frequency of calibration and checks to be performed on the meter. 
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The multi-parameter water-quality meter may b~ ,use~"tb measure open water bodies (streams, ponds, 

springs, etc.) with the probe guard installed. With the flow through cell attached, the meter has the ability 

to measure water-quality parameters in groundwater via a pump discharge line. By performing the. 
',: :.,':.:. ," r- ~"'" -,:.'_":, ., ,;:\~,:;". ,"f;"'~'· ';~" :. ;c_,.,;', ,-";)":1": ,~,/,:: 'I, "',. 

measurements in the discharge' line coming directly from the well,' 'the parameters are 'measured before 

the groundwater comes in contact with the atmosphere. The parameters,to be measured by the meter for 

this field effort are as follows: 

• DO 
• Se~\ .',. " .J 

• Teniperah.Jre 

.'," pH . 

• ORP 

'-)-. 

.' Turbidity( m~asuted' viaturbldityrhetet) ' .... 

3.1 Documentation 

,'''; "-',\ 
,. '-, 

The Equipment Calibration Log is used to document calibratibnofmeasurihgequipment usecfin the·field;· 

The Equipment Calibration Log documents that the manufacturer's instructions were followed for l 

calibration of the equipment, including tnefre~deribY' ofcalit>ratidh, 'ty'pe bfstarida/d~'iU$~d,;~nd 6hbbks 

performed on calibration during the course of using the equipment. An Equipment Calibration Log must 

be maintained forea~h measuring device that requires calibration. Entries must be made fO'i'EA1Ich tlay 

the equipment is used'. A blank Equipment Calib'ratiotFL6gforni is afticHeaanHe e'nd of t~is\SOp::" 

3.2 Calibration 

, 
All the parameters listed in Section 3.0 must be calibrated prior to the start of each field effort., After this 

( . 

initial calibration, the meter will be checked each day that it is l1Sed; If the' check shows ,any out-;of-

specification readings, the specific probe will be recalibratedi Meter,specifications.cartbeJolmd in: the. 

equipment manual. Calibration and calibration checks will be documented in the field logbook and on the 

Equipment Calibration Log. The name, lot number, and expiration date for all calibration buffers and, 

standards used will be recorded on the Equipment Calibration Log. The meter's model;.serial number, 

and name of rental company will also be recorded on the equipment calibration form. 

:, ~., , 

\',\- i,,:";' 'f' ';' ." 
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3.3 . Tips for Good Calibration 
, .' I ~ . ;,-'\:,":i 
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• The DO calibration is a water-saturated air calibration. , Make certain to loosen the calibration CIJP 

seal to allow pressure to equilibrate before calibrating. 

~ ' •. N~~,~ 9~rtain;mat,.~,e)1;sqn~ ar~,compl~tely" S,ubmers,ed insolutiOf;1,' an(i,readings ar~ stablE;lwhen 

calibration values are entere(i. 

• Use a small amount of calibration sQh,lti()n,(p~eviou$ly us~d,sQhJtionmFlY beu~,~c;l,Jhen qiscl;lr;ded for 
- - _. ~.' ,_. - ," , ". . , , . ,I <" . _ . _ _ , _ : ., . ,-: ,.' ; 

this purpose) to pre-rinse the sonde. 

• ., ",rill <3.,bucket with',arn~ienUer:nper~tl,lre wflte~ to rins.e.,thesondeb~tween caliqration soILJtions;'. 

• Make sure to rinse and dry the probe between calibration solutions. This will reduce carry-over 

contamination and increase the accuracy of the calibration. 

4.0 MAINTENANCE 

The water quality meter will be rented for the duration of each brief field effort. Therefore, little field 

maintenance will be required. For any maintenance other than the routine cleaning, calibrating, or battery 

charging, the instrument should be returned to the vendor and a replacement sent immediately to the job 

site. 

4.1 Meter Storage 

For this field effort, the meter storage will be short term, [Le. over night or between work shifts (4-day 

break)]. During these breaks, the meter will be charged. One-half inch of tap or distilled water will be 

placed in the meter calibration cup and the cup threaded onto the sonde. The key for short-term storage 

of probes is to use, a minimal amount of water so the calibration cup will remain at 100 percent humidity. 

The water level must be low enough so that none of the probes are actually immersed. Proper storage of 

the sonde between usage will extend its life and will also ensure that the unit is ready for use as quickly 

as possible for the next application. 

Multi-parameter short term storage key points: 

•. Use enough water to provide humidity but not enough to cover the probe surfaces. 

• Make sure the storage vessel is sealed to minimize evaporation. 
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• Check periodically to make certain that water is still present. 

4.2 ·'·'P'rob~'deaning . 

• Rinse the probe thoroughly with potable water. 
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• 'Wash the 'prol1ein a 'mild solution of Liquinox 'arid vvateraridWipe with· paper towels and/ohiouori 

swabs. 

• Rinse and soak the probe in deionized water. 

.If sUong'erCleanin'g'is'reqdired; consulHheiequipment manbM. : 

Note: Reagents that are used to calibrate and check the water quality meter may be hazardous. Review 

the health'andsafetY'plan, appropriate Apperidix<()f theequipmeriFmanoal,and'Material Safety Data , 
Sheets (MSDSs), all of which are on file in the field trailer. 

ATTACHMENTS 

1. Equipment Calibration Log 

;,! ! , --~ 
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. . ;' i " ~- ; ., ~ < ~ _ ~ ~ ~:: j i ~ : " } ~ (-~ ,; ~ 
· Fll;:lQ I?ORTAal.-~ X-RAY FLUORE:SCENe~ ANAL YSIS~OF som AND 
. . ~ " ' .,; l , ~ . ~ , ' : t 1 . " '-, ~ ; 

)~EP~~E,NT ~~~~l~sr ~~I~~ t~~ INN0Y-X A~PH~~~E~IES IN~TRUMENT 
~';f--: " 

1.01 
: ' i : : : 

PURPOS,Et 

; . . - ~ 

~ SOOP!;, APPLIC4T:IO,N, ANPLIMliTATldN~ " 
) ~ . i If, j . }, ~ . > \ ; t, _ ~ ~ , ' 

1 j i '{ . -~' ; ( ~ i ~ i . -. . r 
2\ 1; ; , ; Scope 'of Procedure 

l , ' 1 ! 1 ': ; I • \ ' , • ' , , ;: !.".' i ; ;'1 ,\' , ' ,", ',' , ',. 
Ab~IY$is pf ~nY Qth"et, ~Jem,ents!b$side leadLJsin{g F:P)(IRP rlJay .~eguire changes to this' Stand~rd 

:- } f i' ~ r : , ! :~ ~ ; ~ ~ - ~ } , _ ; ~ :; ~- ; 1 !.:. i r) ~. ~ ; ,,-' 
Operati~g, Procedure: (SOPl, 9nd qre tl;lerefore butsjde the s¢ope; ofJl;)is SOP. 

, .: ~ -' ,. f;)" ; r' i ~ -.' , ~:~~' ,: c 

.;:.f l ::~~~_:~. ~ ;~~·;f~1,·~tt:~J::.':-·.:~ .';,:: 
AlthpU9h if i$ P,OfS\blr to u~e FPxFF tp~yarure(a?alyt~~ i~S.ltq, '~Qi~ s~f: requir~s r~moval of a 

s9ihs~mpl!3 fromit~~atlv~ ~nVir?nm~nt Rrior to\al)aIY~isl ~Yir1m;o~~nR'~rxing, an~ homogenizing 

tHe:S~mpl~ pribr~o'a~a(ysis, more ;predis~ anp ~c~urate re~uHs. are;:Obtai~ed, ' 
, < ~ ~ '~ , c "_ ,'. ,r .\ ... , ,"-~.. - ~-~;-- ~ -r-", 

u~eof thi$ri1e'thod is res~ricted ito p~r~ohriel bot~ trained jaQdikr:lOwledgeable in the dperation of 

the In~ov-1< ~IJhiil ~e~ies X~F \instr:urj1~ntiot uhd~er< t~e ,sUpe~ision qt a trained and~knO~ledgeJ~le 
: :. ; : ' ~ ; ~ t : i . ~ ;: ( ;; ",! '.':;'.':;, _ :.' , . ' .. :', 

indi~iqu91.· Pr0per ,trailling fOf t~e safe q>per~tibn of the ifls~nim~nJ~ $hould' be complefed by 'the 

a~ajY$t prior; t~ ~nklysi$.: his ;trainin'g imay be :o~tJined dir~ch4(o~ I.NNOV-X,! aniNNOV-X 

in~t;'umerit! distri~i.Xt6dor I~s~on, qr arioti,~r t~ainJd :t~tr~ tech p:9rso'n." ' .. ,' ,-' "\' - . 

------~'------c~cc_~----+-----~-----------------,C:rO-0'107-1-f'2i'5------------j-



3.0 ACRONYMS AND ABBREVIATIONS 

FPXRF: Field portable x-ray fluorescence. 

mg/kg:. milligrams per kilogram. 

MQL: Method. (i~tection limit. 

PQl: Practical quantitation limit. 

QC: Quality control. 

RPO;. ".~~Iative, per.cent difference. 

USGS: United States Geological Survey. 

XRF::X~rc;ay fI LlW~§Cence .. 

4.0 RESPONSIBILITIES 
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Aral,~~tls~~m,is,t:,- 8espqnsible ~or..~n a,sP~t~; of&arr,ple prepar,ation ,~nd ;analy~\~, :irlfIU~in~ 
e~l,lip~enl m~intr,{w~:?e, ,Also resp~nsible for lT1~intaining. cn~~n.-of-custody 9f '~~iIl1H)n?>aft~r 

receiptfrom SCl.mplin~tB~~~~rn~1. ; 'f" '.: • .' 

" 

. ;, .'; ',-

5.0 P~9rCEDU~t:~ 
~ .o' ~ '. ,,: " II,' 

5.1' . 
,; I ., '.i 

5.1.1 . , Radiation Safety:,. 

Radiation safety practices for the INNOV-X instrument can be (ound in the operator's manual., 

protecti'(e l:ihielding sboulcl never,be removed by the analyst or any personnel other tha,nm.e 
, , • . , • I. , ' ., I' '.".' ',' •. '], ',_ '1 , • . , ' - _ " ". : - , ',~ ':': : 

manufacturer. 

An additional hazard prese!1tVl{ith~-r~y.JuRT~.is;th~dar~er Of elec~ri?sh.ock frorn:tl1~.r!gh.;vOI~~g~ 

supply. The danger of electric shock is as substantial as the danger from radiation but is often 

overlooked because of its ,familiarity, 
'. '.:-':' " /«', -:;:<": .. ' '-" . .",j .·~1-~ \/: :!",:', 

·",1 

5.1.2 Protective Equipment 

Analysts must wear disposable plastic gloves whenever sample aliquots are being transferred 

from one vessel to another. Consult the hea'ith and safety plan for other protection requirements. 

--------~~~~~------------------------,e'F0010'7-I-F2'75i--------t-



5.2 Apparatus and Materials 

Apparatus and materials consist of the following: 
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INNOV-X Alpha Series FPXRF spectrometer with data processing unit' (iPAQ)pocketperson'nel 

computer): 

INNOV-X Alpha Series XRFinstrument manual to match the INNOV·XAlpha Series;fnstr~ment.:' 

Aluminum drying pans or aluminum foil: Sized suitably to hold as much aSi50'~r~ms;ofsample' 

and fit into the drying ov~n. 

Calibration verification check sample: A National Institute of Standards and Technology (NIST) or 

oth~rS\~ndard~eference ~atetial (SRM) ;that C()hta.ins {~ad' iha coricentratior{r~n~eih'~i" 'i~ 
,'. ~~-hdt~'-,:·. 'f·, <",'" ;_< j.<:',' .. :':'.:" i~'-", :_ :.~ "'. \';-,_' '" ;' ,_!.". ;-> ~,.:,;.,:,~,-,(.' .' .. ; L; .. ;;':";.!" 

compatible with the project objectives to verify the accuracy 'of the instrLiment. SRMscan be 
. .' ." \)i~ ·'~···,:;.::'H ,.,/~:~' .. ~)<' ~--'.; ,.-,,:: -

obtained from the NIST, the U.S. Geological Survey (USGS), the Canadian National Research 

Council, and the national bureau of standards in foreign nations. Pertinent NIST SRMs for FPXRF 

analysis include 2704, Buffalo River SEtdiment; 2709, San Joaquin S()Il;:'a~J21;~ band 2711, 

Montana Soil. These SRMs contain soil or sediment from actual sites that has,l:>~en analyzed 
• I""' , .," 

using independent inorganic analytical methods by many different laboratories. Acceptable limits 

for SRM percent recoveries are usually provided with the SRM. In tl;1eirabsence,slimit of ± 30 

percent will be used as a guideline. 

Instrlinient B'lank: Maybe silicoM'dioxlde, a Teflon block; ~ quai1Zblbck,"iClean,j;~a.ncl, orlithium 

carbonate. 

Method blank material for performing method blank checks:' 'Mafb~';'leaa...iree silicaganc{or 

lithium carbonate that undergoes the same preparation procedure as the samples. 

Battery charger. 
.. -, "it ,; :-l 

j.,! ,," , 
Polyethylene sample cups: 31 millimeters (mm) to 40 mm in diameter with collar, ,or equivalent 

(appropriate for FPXRF instrument). 

--------~~~--'---~~----------------~------'------&T00107-I-F'2-75--------_+_ 
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X-ray window film: Mylar™, Kapton™, Spectrolene™, polypropylene, or equivalent; 2.5 to 

6.0 micrometers (!-1m) thick. 

Saml2le.containers:,9Ias~or,plasticto st.ore§amples. , 

Sieves: 60-mesh Stainless steel, Nylon, or equivalent for preparing soil and sediment samples if 

necessary. - t' . 

Trowels: for collecting soil samples: 

Plastic bags: used for coliectionar:1dhqlJlog~I')I~i'ttion, of s.oil!?alnplesfMay alsO ~e used~s 

sample presentation device. 

Drying oven: standard convection or toaster oven, for soil samples that require drying. 
, 1-. " ~ . ,~ .,', ; , ;: ' ; 

Samples shall be provided to the FPXRF analyst in plastic bags. The analyst is responsible for 

maintaln!ngChai!1-qf,Cu,stody. oLal1 Si:lI:npJe~e until, ~IJ ,analyses~ha\l~ . Peel'l ,successfully GQtnplete,d, 

Nqsample,·,p~es.eryation .is: neqess~fiy,·;AII sampJes.shall'Pe ha,ndledin~ccorctanCE;l.wjth sample / 

handling SOPs in effect for the field event. 

5..4 '" ' .. ; Pre~entiveMaintenance '-,":' 

h .'1.: .. ",'" \ 
Refer to the i'lstrument manual for specific manufacturer's recommendations. . "". ','" ~ " ' " ; . 

. ~,.:. \; . . 
5.5 Instrument Start-Up 

5;5.~ Eh'surethe pocket: PC'(ipAQ)is plUgged ihtothePPXRFfn~trunientb()dyartdinstall ~ 
':fully charged' battery ihtotH~ rristrume~t; 

,. 1': ~ t -' : ' 

5:5.2' "Press (h~ >'ON/OFF button'onthe ba's~ 'ohheplstol' grip of th'e:insl~Jra~Ilt.lf the iPAQ 

'does rlota'utdhlaticaHy '~owe't"bp, press tti:~;Power blltto~intR~'rrghfdbrnefbfthe' iPAQ. 
,,',' \:' ., . 

5.5.3 Tap the Microsoft icon at the upper left corner ofthe iPAQ. 

----------------~~~~,~, ~,,~------------------------------------------------GrQO~O~~~~7~----------------,+ 
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5.5.4 Chose START. 

5.5.5 Tap "Soil Mode" on the menu or choose Mode (bottom of screen)ahd -then c~ooseSoil 
Mode from the drop down menu. 

, " 'i 

5.5.6 Allow the instrument to warm up (approximately 3 minutes). 

5.5.7 Release the manual trigger lock. 

5.5.8 Sfandardizefhe instrument i haccotdancs with Section 5.6. . 

5.6 

It is not possible to start an analysis if the instrument has not been standardized. To verify proper 

calibration of the instrument it is necessary. toperiQcti~~lly. s,tand;;irdize, it u~ing'heautoJ)1ated 

standardization procedure. This must be done anytime the instrument is restarted and every 4 

hours of operation, although re-sta~qc:lr~izati()n:,m,~¥:Lbe ,qone~tanY"JpthertilT1~(e.g., wh~n 

instrument drift is suspected). 

5.~6;1'· . Glick . the . standardization .. piece (suPplied . with ,'tlie lhstruhlent) on 'the' front of ;;the 

instrument.' verifying that thesblid portion, of thefstafidatd. completelycbvers thininalysis 

window. 

5.6.2 Select "Tap here to Standardize" or select File -+ Sfanaa'rdit(j: The reCilighfon top of the 

instrument will blink indicating that the instrument is producing x-rays and the shutter is 
-,~·'_:<~.~(l' J:_i ... ~( ,".,'".; ,'," ,:.- . .',;t' >.,; '. _._.:,-~. "", :~,'!"",., .j;., <:,:' 

open. The amber light on the rear of the instrument will also be illuminated and a status 

bar will appear to display the progress of the standardization. 
'~<t-.- .- . 

5.6.3 ,Uponsu9ces.sf\J1 s.tandard.iz.atiol1 the message "Successful Standardizatioq" will appear 

along'~itl1 the inJstrument resolution.' Inthisica~~ tap '.:'o~" tQdismi~s~he .G9rrpl~tion 
message. If problems are encountered, either follow the prompt~ that appear and/or 

. I 

repeat the standar9jzati9n,~, Cqntact the FOk ,if proqlemspersist. Ta!<e A()te ()f any error 
",,", ,- "," -.,!'> ',.1,',,, • ,<.':'-,' " ,'_,' ,,', ., ., ,' .. ,<, '. \. 

me,ss~ges.tha.t, aPR~ar ~s t,heymay;be;usefut if.th~ ins.t.rum. e,rt,ma.nufacture,r ,must be - . . 

contacted. 

manual. 

Additional assistance is also available in the manufacturer's instrument 

----~---~~~----'.~~-----------------------G_"Fe-0107_l-Fn5,-----~-----r 
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The quality control (QC) program includes analysis of blanks calibratiol'), verifi9~ti.on cheCKS! 
\ ~:,,;~,,'~~"\' !/:.',;--,·'·l ",J"."',' ":>~-"'. ".' ~ 

duplicate analyses, and field duplicate samples. For all the above areas, any identified problems 

ar:lgc.orr~~~iy~ aCliP[1 mUst b~,:doG~m~ntedin the instfUJTl~ptJunlog, analysjs,.narrativ~ JepoQ', 

and instn.u:n~nt'maiot~nanG.~ 10gor.,stE;lndarcds log. (as .applicaple). ,ld~r1tioalpp~rating c;:ondltions 

will be used for each sample. 

5.7.1 Laboratory Blanks 

1wo typ,es 9f~lan~ ~~.I)1~I~~ s~ell b~ ,anaIY~~c1f()r:Fp:)\Rf~nc\lYsis;instr~ment .Qla~ks~nd method, 
. '"'1' 1" :. . , , _, '\ -, ,~ ~, . , " ~ -: ")", - . _, , . , -:') .' . " . ,', 

blan~s· \\ ;.' ' . : 'J';-\,' , _,' . . . 

5:7.1.1Atth~beginl')i~goi '~a~h day, atthe~~J of~a~hd~y, and'after eve~ 2,~il1sampl~ or 
:;.:\ ;.~~;\;( ,~:;'~.: ," ~{\.,i '--f,,"" !,~ .. \ "'.,1, ,-, . ';"-":1" ',(,;;,.<' ;:'; I~' .,,_. '. ;., '.~' ;'." '_'~; 

.Y',~,e,~ p:()~~nti~L9optamiratio~?f th~,i~s~ru_mrnfi~,sp~pec~ed,.~m~J~ze a~ fnstrym,~nt blank 

~() 'v~riN th~!.~9 C.9I1t~minati.9? .f~Xi~t~ inme;'~g~G~r()~'~j~f: ()r o,n Jh~ prqb~:~i,~;~,o"Y' 
. ",'; iJ 

If the lead concentration in the blank exceeds the method detection limit (MDL), see 

Section 5.9.3) check the probe window and other potentiCilly c;orl.t~mil1!'lte,d instrument, 
I"~ .. ':':~-~~).~:. ,\ .. ~\{<~.;-i.:~, -., .-,1 

components for contamination. If contamination is not cau'slng' ihe'eievated blank 

readings, "zero" the instrument according to manufacturer's instructions . 

~, • I . -<'~ .. !, :: 

5: 7;1.2·,Aften,every 40t~sampl~, analy;ze a m~th9d,blank .• 'If! the m~thod, blank lead ,cono.entration 

·,.e~ceeds;the,praQtical quantitatiol1 liroit (PQL.,· see,Section'.5.Q.4)\ ipentifydhe cause·ofJhe. 

eleYatedl~adQoli1centration!and reanalyze all. samples since' the last, acceptable1.me.thod, 

blank. '." "'\' 

5~,742i " CaUbrationVerificationQhecks·· 

5.7.2.1 After performing each blank che5~ (S~~~iw'~·r2:>" ~~~IY;Z7 ~,C~lib~~ti9,~ .v~rifi~~~ipn ,c,h.~Rk 
sample to check the accuracy of the instrument and to assess the stability and 

consistency of the analysis for the analytes .of interest. 
.. j"' 

5:;: .2.2 If the mea!?l!red le!'ld percent r~c~verY (:se~'S~o.tioD ~.9:1) is less than 80 Percentor, 
"( .. 'o~', ,._~!;-'.:"",( ,,;;~_. ,-:,,:.~\:!;. ' \~: '·.I.~~->:,_·:. t'.,<~,:\!-;,· :~", ",-. '.;- ',"-.' . - ",'-', ',' ".~"_.' 

greater than 120 percent, reanalyze the check sample. If the value continues to fall 

outside this acceptance range, the instrument should be recalibrated, or restandardi;zed 

--------+-~~-~+'---c-------------------------,G'F0-0t07-I-F£.15.----~---+ 
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according to the manufacture instructions and the batch of samples analyzed before the 

unacceptable calibration verification check must be reanalyzed:':";,',!! " 

XRF, duplieate'samples are tlNo 'pel1i<!ln5 of the same'sarnple that have'beeri ptepa'redand 

homogenized· together, and then split and analyzed ii'itheSafne manner by tlieXRFaiialyst: 

5.7.3.1 Analyze an XRF duplicate at a frequency of 1 per 20 or once per day, whichever is more 

frequent. 

'" .~.: , .. ,_ :'~,'- :..., >-:.,;, :' ,,0 >_",'-.~, ~ .~/~., :.:' 1 );t<;_~ ~.-" c, , "".'t o
:; ,": ,';. ',"" ,', <~~:~:,_·,'n~).,. ,:i--, '01:'. .. ;"1.::-',/,-; 

5.7.3.2 If the computed RPD (See Section 5.9.2) exceeds 50 percent r'eanalyzebothsamples: If 

5.8 

the RPD again exceeds 50 percent RPD consider whether the high degree of impretisiOn 

is caused by sample heterogeneity 'or other causes. . This assessment may be aided by 

. : '. ":rep~~tin~ :tne ~ri~i~SiS of a' safnple th~t ~as i'analyzed' pre~i8usly.'· if th~ 6bs:erv~d 
. ';iinp'r~hisiorii~'ah!ri\)Qt~dto~~rf,bl~ tl~t)eF6gerieity: i~ct~a~ettlel:riuinber o{;reatdr~~s made 

pei:'s~rilpfJ·'tbtry to' limit' the 'iriip~edigfori~hd fe~eatth~an~lyse~.'lf lhi~' 'dbes"hc;{ correct 

the problem notify the FOL. 
,'" 'I' ,~,j._. :-; - : '~, '::: ':\':!;: 11 

-i( ,,': 

Note:',· 

This section provides sample analysis instructions, assuming that appropriate instrument start-up 

and calibratiCh.oheckshave'beel1 completed; The longer tlieihSttulnent colint tirne;'theloWerthe 

dete'ctibn'limits,'and;the less UIiCMl:iiritytherEfis with 'a recorded 'result ·,Count'tiFrieis user

seleCtable thfQughHhed'nSti'ument's seftware,· Because tHe XRF' data Will . be used in a :screening 

capacity to make preliminary deCisions concerning the soil concentrations relative to 400mg/kg, it 

is not necessary to obtain a high degree of accuracy or precision with the instrument. Therefore, 

count times should be limited to less than 180 seconds unlessian.usuallyhigh 'degree'M preciSion 

is expected. To change the count time, select Options -+ Setup Testing and enter the same 
. .! ... -.) { , ! 

, . 'Note: 

Section 5.7 identifies theappropriate frequencies for conducting various QC sample analyses a~d 

theassodated acceptance"lir'riits ~nd~o'ffective actions (or poteriiiallyi.JhsLJit~6IEU:onditio~s. THe 
"1-, 

----~--------~~~~--~~----------------~----------------------------C+Q-O~0~~~Z15------------~--_r 
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specifi~oQC,~n~lysi$ frequencpies ar~minimumfre.ql:.lenGie.s. MorecfrequentQC sample analyses 

are permitted, especially whelildij3gno$ingquality.prQblems., , • ',' 

5.8.1 Ensure that calibration checks an9Ji)Ij3n~s havebeenanalyzedaGcording t.o Sectipns, 5.6, 

5.7.1, and 5.7.2. Count times shall be at least 60 seconds butgenerally less than 180 

;,secon<:ls .. : ,j', 

. ',"", 

than the size of a pea. 

5:8,3 ;;Homagenize the remaining finer grained portionof;the sample by simple mixing until: it 

,appea~s ~s, unifQrm,:in,textIJre <;Ind· composition;8s practicable;, ,Mixing may! be "gone in a 

beaker, o["othe,r,' sl,litable.Je<;ld,free container," r If ,the,sample, Js,.moist, :an<:l.bas,high clay 

content, it may be kneaded in a plastic bag. Mixing shall continue for at least two 

minutes;,tQ;,eO.su(e th~t'ithe.samp'e isw.elL mixed;" ,TO. aid :mixiol;H ithe<semJ:lle"may be. 

placed into a thick-walled (3 mil or thicker) gallon-sized freezer bag (e.g.,Ziploc@) and 

rolled flat with a rolling pin to break up large chunks of dirt; 

5.8'.4' . "PI~ce' apprbXimately20't6 'sdgrartls' (ohe U.S. 'nickei wei~hs;abbut i5 gr~ms) i~ 'a suitable 

. cont~ineP(~.g·:,aILtninum;drYing pan) for'drying.' •. "\;, , 
, ':: ". ;;' 

5.ittSDi)l' theh()mdgeni£edsaimpl~; from StEip S:8A'for ~'pproxfniat~19 20i to 36 minutesi;' the 

, oveh' at atem~eratUreriofg(e~ter tha~; 150bC{cf'setfin!:{bf~p~rbximjateIY 30'Q6F): ' If t~e' 
/ 

sample is not visibly dry after this initial drying time, place the sample back into the oven 

uhtll the"sarnple is drY. 

5.8.6 Re-homogenize the dried sample aliquot i~a beak~ri (If ()th~rsuitableiead-fre~ container 

to obtain a well mixed soil sample. Mixing shall continue for at least one minute. 

1 ~ -.' ' _ ' 

5.8.7 Place a portion (approximately 1.5 cubic inches) of the dried, homo'genized sample 

aliquot irito the instrument manufacturer's recommended sample cup (e.g., a 31.0-mm 

pdiyethyl~n~i:si:lttiPI~'cup'(brequivalentj"6VplaceifT~'a'ihih:Wailed'(1.0' mil orthin'ner) 
~:\ ,> '. ; -,'f] , ;:" f~i,-' :~:®_' , .;1. 

plastic sandwich bag (e,g., ZipLoc ), 
", ',' , . ',';, :: - ;;< , \ .. ,- .: ,",,! " .,~ ':'~ -, . ':. - ,{ .. < . {. 

-~---------c-~~--'----~----~----------~--~----&"F0-0107-I-F275,-------__+_ 
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5.8.8 If using a disposable plastic samplecup,ehsurethe'cup is at least threeloqualters'full:'and 

cover with mylar (or other) film per the manufacturer's· recommendations.,' 

5.8.9 "',Present the sample to,theiristrun'rehtiri S<i>iIMb'de.· ,\ 'j 

5.8.10 Perform a single pull of the trigger to start the count. The count time shall be'the same 

as was used for the calibrations, calibration checks, and blank analys~s. The message 

'Test in· progteSS'!'wiliappearioh their'lstrument Md the'redligl1f on top'oftheinstrumeht 

and will illuminate. 

5.8;11 .When the ipredeterminedcoLlnt· period has expired the 'message, ''Test·cotrtplete'''·.will 

appear"on ,the iiristruhlerit.A slightldelay may also be 'incurtec:fduring which time the 

message~'calculatirig" may·app'ear to':indicatethat reslilfsare being computed: ' 
, \ 

I .: ~ 

5:8.12" iRecordcthediSj!)layedresults for lead concenttatibhin mg/kgarid the aSSoCiated 'error on 

CAUTION 

Incon~istent P9~.it.ioning oLs~mple~, irl. front or the.propelJVindqlJVJs a,pote,nJi~!i l?oqr,c;:eof e,r~or, 
"'--"',.",. ",' . " ,,-~, ' ", -·~'i '.-- t," '",( -,_/ \- ~ -.' ., - ~ '.' -". '.;,< <',., .. j:', "~,,, ) ',' , 

because the x-ray signal decreases by th~ squarr pf. the dis,tancie,i.rrpm:th~ ~aqi9actiYE:f source. 

This error is minimized by maintaining the same distance between the window and each sample, ~ 

For t~e b~stresult~'ithe )fI(in2P'fY ,oft~e pro~e,:!~houldbeinqir~c!U;qn.tact)v.ith J~es~mpl.e" w.hiqh 

m,eans tha~the ~~mp'le ~!-l.rf~G~,~hou,lq ~eflatand S!l10oth tq,pro.yi(:1ea goPc;t,C9!ltact sl,lrf~Ge. 
, - t c" - ,0 -',".' ,. " ,_,,' . '0-' '0; :.' ",' ',_- _ .' _ 0 ,;,' .: . c < • ~. ',," -; _ ,. 

f;,'. 

5.8.13 Remix the sample in the plastic bag (or rotate the sample cup approxirni;ite[y one-third of 
~ '>;'.,' ,.,.,"~: l i 'H', ' 

\ a turn) tl1en acquire another measurement byrepeating Steps 5.8.10 and 5.8.11. Record 

the result anc! as,sociat~d error on Figure 1. 
,": ,. ."-. ", -" ' .; 

5.8.14 Repeat Steps 5.8.10 and 5.8.11. Record the result and associated error on Figure 1 

. (XRF Fie,Ic!FQJrn), .. , 

5.8,t5 
.. :[, 

Based. on the . c;legree,. of precision ,qemonstr~ted by the . three individ.ual m,ea~urements, 
.." " ,';J'.:"l.!/-: :i:;: ~\ <:: ' ';,-,', .:~ ~ .. ' " "\' <" ·.li,:~.'·' .. ;; c ".:(-;;I-_:,,;~ ~;':!;,: '~i:~.->'_"" 

determine whether' additional readings shol,dd be, acquired on the sample. This 

determination shall be based on professional jUc:lgrr\'entbfthe FPXRF ahalyst~nd shall 

consiqer the degree of precision observed during calibration checks and previous sample 

analyses. The objective will be to ensure that the average reading reported for each 

--------~-~~---~---------------------GTGO~07-I-F2-7.§7". ----------c-r-
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sample is representative of the true sample concentration. If tl1~anaIY!it feels that nQn~i 

representative readings are being obtained the analyst shall correct the analytical system . 

. or hdtif{the FOt prior tocontinUing'Witflfanalyses.' , ,>,',,, 

5.8.16 Ensure'that measured results are reported to the fOllowing standards-

• Results"<'1 000 'mg/k'lf'(br'parts'permlflionyareteported'tOtIJVo'sighiticanfflgures'and 

i r'9!3dits > 1 b06 lnglKg are: r'ep6rteat6 three' slghlffccirkfigutes'! " 

• 'AII\'I~iues,<' fl/iDL ~hall'bei repc)rte(hi~ fHeMbL~~~(fiag~'edwlt~; the' letter' 'iU;'. 
, • All values> MOL and < PQL shall be reported as is and flagged with the letter-'IIB". " 

5.9.1 Percent Recovery: The equation for".determining,'percerit,' recovery of ,calibration 

verification check standards and standard reference materials is: 
,. 

~" i ',~, '" , ' ' <" 

. '.'1 ' ExperimentaIGOi'l'centration:>,' ,:>"" 'f', 
%R= ...,. X 100% 

Certified or Known Concentration 

5.9.2 Relative Percent Difference: The equation for determining relative percent difference for 

laboratory and field duplicate samples is: 

IAmount in Sample 1- Amount in Sample 21 
RPD= '. . ' X 100% 

0.5 (Amount in Sample 1 + Amount in Sample 2) 

5.9.3 Method Detection Limit (MOL): Because the analyses governed by this SOP are, semi-
\ 

quantitative, the manufacturer-specified detection limit will be reported as the MOL unless 

the specified detection limit is less than 20 mg/kg. Care will taken to ensure that the 

appropriate count time is consistent with the reported detection limit. However, no value , 
less than 20 mg/kg will be reported as an MOL. 

5.9.4 Practical Ouantitation Limit (POL): Multiply the MOL by 3 to obtain the POL: POL = 
MDL*3 

________ ----'-~~~ .. .w., .----------_________ ~----_'C"J"O_Ol07_1_f':2.15----------l 
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Laboratory Waste Handling and Storage PrQiCeqUr~ J 

This Standard Operating Procedure details the I'r9cequres.usedto:handle, label, 
store, and dispose of both hazardous and non-hazardous laboratory wastes 
including samples, sample byproducts, waste qhemicals, '~pent solvents. 

:,1 ! 
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1.0 INTRODUCTION 

1.1 

" 't 

~ -I: ,- > _, .':;~ , '.!",.(.' Jr. < 

GPL Laboratories, LLLP is a generator of hazardous'waste, and as such GPL is 
~H~JE!c;:q()ib~Rwnplja,~c,~: r,~qV'r~m,~ntshlJ~@p,n'{irqnl1J~ntflJ Article, subpart 7~ 
206, of the Annotated Code of Maryland and COMAR 26.13.03. In order to. meet 
pr ff~peeq ~h~Veg~I)~~rnet.l~$"o,fq9MARg6,1!3tP~iic;3BL has set up standard 
, ;?p~r~tlrQ,f?rqcedHmf3 Jor chernix~t.Wf;t~te, h~nqling: j3.np storage. 

, 
2.0 APPL,I,C~ TI8NS, •. ~EfT~8t;t-Iqf$.;~~q. SPUI3C,1; QQCU.M15tNTS 

i. ': .' ~ 

:;Thjs;Rr,.o,ce;d!)rt.'tapp,lil:l~J9 th.e,tlandlin.g f.lndsto,rage pf alLnoil-redioactive waste 
. generated by the laboratory." .,,, 

,g.2,. Ref.er,enl;=es, 1 <i', 

~'~ f ,~' -;:.~~ 

The following documents may need to be referenced when using'this procedure; 
":'~~;o f):··;<:·!<.(~ .. ,") ,:.,',:'":), of 

C0MAR Title 26 " ,;;', , 
40 CFR parts 260~265(" . 
Man4al '9fJ~a~a~qp,l:l§;J~h!=lmip@, ~11~j:j.c,:ti9ns,,19,86 ,Ec!,i~ion 
1989/1990 Hazardous.Materials, Substances and Wastes Compliance 

; ,', al-dde",.. . i( " 

3.0 RESPONSIBILITIES 

",.' 

'3.1 Corporate Responsibility (sehi6r Manage~;~nt) 

'.f._ 

,)::"~I,.-, :,~; . ,\ .. ;:3h:::)".":i L'~::':l;,-;/-..... _-~" .' ,>, _. ~ 
'S.1'.1 Overall responsibilitY for health and safety of the laboratory employees, 

the public and the environn;l,ert, '''1 

,~.1.2 ..... Auth,9ri~ing,payl11~!1te; n~c~ssa!'Y forthe Jcpmovalof hazardous wastes 
from the laboratory . 

. ~.1.3 Overs~ej,Dg,~H;aptiyi~i~s.perfonJlecjby thel".ab Managers and the 
: Haz?r<;fql,l~ W,a~te..tv1l;loager.,; , 

3.2 Lab Supervisor, 

3.3. { A~ElU~il1g"r~m~:n(1;i1 o(waSj~Sf;~l1l::~~~'I~btoJhe temporary storage cart 
il1sipeof the Waste.gjsP6sal/st()r~gE;l,~re~k .. , 

3.3.2 isblating~~d:t~belirig'w~~tij,~:,:~~f~re theY8Je;removed from the lab to the 
waste storage/disposal area . 

. .. ,' .. ' .. 
. ;' f .' 
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3.3 Hazardous Waste Manager 

3.4 

, :"~ '.;, . - '." , . 

. TlieWaste' manage(is responsible fohhe followingactivltie$: 
";. :" ".'; 1 ',"./,,:;(' j i,' ',' - <"~'.< ',.,.;\-:" :c- ";;.:" : ,',-, ; 1 <J' 

:3.3':1" Keepingthe'{aboratdrY jG~rleral Mallager :infortrleCiof any changes in 
:FederSI, State, or;ldba:Haws that affebt Wastedlspbsal. 

3,3.2 "JLlecogtiiZing 'opportunitles 'W'implerrlentsOurce 'reduction prbgrams: 

3.3.3 Recognizing opportunities to implement wastEfre6yclihg programs. 

3:3.4 Devekipihg Wastehandiing, storage, re:cbr~:lkeeprng, !disposal, 
emergency response. ,'" .. ",i', 

3.3.5 Purchasing or repairing waste materials em8'rgenc~/response equipment 
as becomes necel?sary;· 

. , I. 3 ~ ~ " . J F~:"' :-.'". i " 

3.3.6 Purchasing and maintainiilg waste samp'ling and storage equipment as 
becomes necessaIiJ.""":' ..' .. 

, .<' . 

'lta}7' Choosin{rmetHodsoHlisp'osaHorybasti3s: 
• .' ,:- 'r ' .'. < • • • - ,.,~ ~ -',', f" i : ~.J~ ! :; , ;" ; <,', "', j .; ,.,', 

3.3.8 Keeping records of 'all samples that have been disposed according to 
work orders. 

3.3:9 Choosing waste disposal comp?nies with Which to do, business. 
, "~:, ,,... " :,- :~ " . ' 'i ' , : 1. ,'.1 -\ " " 

3.3.10 Maintaining the analYtical profile for all disposed soil waste drum. 
~.' • J - : ': " ' • ", . ."" , ,.; .;" ," " i" ' . . , , , 

Waste Management TEiarr{' 

, "The Wasfe ri!1ana.gernentTeahl shan be'fesponsible for the following activities: 

"'3.4.1 . lrispecHonofalllabdratorysatellitewaste containers'on a weekly basis. 
All satellite contalnerswhiohare at leaSt 'll2'full are to be emptied into the 
appropriate waste collection container in the waste management area 
and returned empty or replaced as needed. ;' \ '.' ." 

3.4;2 VerltYingthe'sGitability: pfresiduarwat~t sampleS for sanitary sewer 
discharge using the LlMS reporting system and disposing of approved 
residual water samples once the required post-analysis holding time has 
efapset!k ;0hce'the':resldu~l·sample·has:beeHdumped, the sample label 
musfb'e'rem'6vedcN detac_edirisuclVcfwa~Fas to permanently obscure 
identifiable client ln~ormati.oni then the empty container is disposed of as 
non';Mtardbus waste;\' : . . '. ';, 
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.' -," ,3A~3 ",GnJ$hirll9 re.s.idua) .sqil ,samples and jars·' in drums for storage prior to 
pis;pesal. ' ., " , 

, ,~.4A' q~~QJ,ltionof all ·other. program .rei!luirem~ntslisted in section 4.0 below . 
. ,'" 

,3,5" Analyst 

The analyst who generates a waste is responsible for the following activities: 

3.5.1 Minimizing wastes generated. 

'. 3,6,2-Storingha.zardeu$, or potentially hazardous wastes in appropriate 
containers. 

l· .J ~ • 

. ,,' 3.5.3 i,Lab«;ling.sample and .chemical wastes appropriately. 
·,·,ii·'· .' 

3.5.4 Attending training S,ess,ions for waste handling and disposal. 

3,5 •. 9' iRempvlng properlylabeledwastes from the lab to the waste storage 
area.' , ....... , 

4.0 PROGRAM RSQLJIR.EMIZNTS"" 

" 1-

4.1 Aqueous Waste 
',,';.< 

4.L1 "ReSidual,aqueous sampJesare·heldfor:30;tiays following analysis, unless 
. contracN.equirement$,speoifyaJongen-holding;time. On,oethe post· 
analYsis' holding. rBllluiremellltismet; tlri'e:WMT,will verify the sample's 
suitability for sewer disposal,usingthedlIMS.r.eporting syst~m. Samples 
whioh meet the laboratory discharge requirements are dumped, the 
,sampl«; labels; are ,permaoently;defaced, and the empty containers are 

.:dispos.ed;ofas non~hazard0vs.wasteiAIl ,samples dumped in this 
m/:'\nnerare:recorded: in;f/1e aqueous; Sampl!i! disposal logbcok. Residual 
aquecus samples which do not meet discharge requirements are 
returned to the client if possible. If this is,notpossible, the residual 
sample is removed byan approved waste hauler as part cf the routine 
waste ,pickup; ", " . 

4.1.2 Aqueous metal dig estates are neutralized to a pH of 6~9. The neutralized 
di'gestate'is then dispol?ed~bJ in. th'esame manner as a residual aqueous 
sample (see 4.1.1) 

I.: 
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:4. L3 ,.' Some 'laboratory' rnethodsj;particularly ,'in the Wet Ohemistry Laboratory 
generate aqueous waste that Is known':tofallwithin the laboratory 
discharge limits. This waste is discharged into the sewer upon the 

i completion'QftheaMoclated'aneUysis; afldtlie discharge is documented 
in the analysis run log. Aqueous wastes discharged in this manner must 
be documented In the relevant analytical SOP anti be·appt6~ed by the 
HWM. 

4.2 Non-Aqueous Waste 

4.2.1 Soil samples are placed in steel drums and crushed for storage and 
"'eventual ,disposal 'using the pr0ceduredescrib~d iOSOP 0.2 

4.2.2 Residual oil samples are collected in an appropriate container in the 
wf:lste management; area. . On a90 dayH;ch'S(1JllJle i~the container is ' 
sampled, tested for regl,JJated hazardous materials, and transferred to an 

, '.: approved waste haulertor disposal. ' • 
I 

, . 4·,2.3,Chlotihated waste is r.:6I1ebte,i1lln:cle:arIYIa:bel~d Nal~ene containers in the 
waste management area. The containers must be tightly capped to 
prevent the evaporation of volatile solvents. On a 90 day schedule, the 
accumulated chlorinated waste'i§jtfaJlsferr~d t6 'an 'approved wast'e 
hauler for disposal. 

4.2.4 Non-chlorinated waste is collected in clearly labeled Nalgene containers 
inthl:rwaste'managem~nt:area~'The'contalners mustbe tightly capped 
to Jijreventtheevap.oraUon of volatilesoiveMts~\ On a 90 day schedule, the 

'. ,;, . ac'cutnulated'.I1\on~ohloj-jnated wasts,istrEtnsferred to an approved waste 
.hawlerfbr disposal. ",,' " 

. .4;2.5 ',Non+aqtJeoos WastethatiS'known.16r~suSpeoted to contain PCBs is 
subjetil'toa .variety:,df'additional reg'ulations~ 'These waste materials are 
.disposed@f.accordingtoith~rprocedure·deSGribed in SOP 0.4. 

:; 4.3: Freon ,Waste: 

4.3.1 Based on the analysis methodology,dr"ti:)erecommendation of the wet 
chem manager, determine if a waste is freon. ' 

4.3.2,·Combine andcontalnJ(~on wasteiwithother treon wastes and keep in 
wet chemistry lab. .: 

4.3.3 Should the freon waste be no longer recyclable, it should be disposed as 
chlorinated waste. 

r 

.: .. 
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All fOfeign(irnported.soil $arnplesare segregatedfrorn Qthersamples in a 
designated refrigerator. Following analysis, the remaining samples are 

, .autocl~'Ied ,a9cprl1ling to the ~rQoe,~ure described In SOp G .17. After 
autaclaving; they are disposed of 1n the same manner as re~idual soil 
:,~arnp!e,~(see 4·1·1 c;mdJ?OPO;~) ' .. ', j. 

4.S Accumulation and Storage of Laboratory Waste 
,1 ',",; '. 

4i1 On'a reg~;I~rschedUledetermi'ned by the HWM, the·WMTwili inspect 
each satellite accumulation area in the laboratory. 

4.S.1.1 All satellite accumuJationcontainers more than half full are 
capped, placed on a cart, and transported to the waste 
management area. 

4.S.1.2 All full crimp-top vial containers are closed and transported to the 
waste management area. 

4.S.1.3 The date, time, and laboratories inspected are documentel in the 
satellite wa~te removal logbook. 

4.5.2 Satellite waste containers are emptied into the appropriate gO-day 
accumulation con.tainer in the waste management area. As gO-day 
containers are filled, new containers are labeled, placed'in service, and 
the start date recorded when the first waste is placed in the new 
container . , 

4.S.3 Emptied satellite waste containers are replaced in the originating 
, laboratory. 

4.6 Waste Labelling 

4.6.1 All gO-day waste accumulation containers are labeled based on their 
waste content: Chlorinated, Non~Chlorinated, Soil for Incineration, Soli for 
Landfill Disposal, Lab-Pack Waste, Oil Waste, or TSCA PCB waste. All 
gO-day accumulation containers must show the start date when waste 
was first placed in the container. When the container is filled, it is taken 
out of service and the end date is placed on the label 

4.6.2 Satellite waste contair(ers must be clearly labeled with the type of waste 
for which they are useci. 
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5.0 RECORDS 

The fo!l9wjng records are to be. maintall1edbyth~ Waste· manager .. 
".,." J: "-.. -, ," '" . 

,. i 'SOP No:O.1V5 
Page 8 of 8 

5.1· A copy of each,rnanifest signed bythefaciHtywhich received the waste. 

5.2 All records of any test results;-waste analyses, orotherdeterminations made to 
characterize ourwBste as hazardous. 

5.3 All correspondence with waste disposal companies pertaining directly to our 
waste disposal.' . '.. ,. '. 

'"I ' 

> ~'.' : 

~. " 

"J ; 

. -~ •• --=--- ,~...,,,,-;: . -- - --', , ~--. 

' .. 
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SOP No: F.2 

Title: s~mpl~ Receipti;lnspection, Preservation and Storage Condition Requirements 

1.0 

"i " ,'." ,'.'., , . . " i' :;;;" ... /::" ;, ,', 
1;hi$.,~tahdafd<Dperating p'rR9y~~re qescribes procedures to be used byS~rnple 
Conttorpet$onhel .inthe inSp,6ction 'of iHbominrr salm!"e~,and tne preservation and 
storage requirements of,tt)pses~!ftple$:" "'. ,';, 

SAFETY CONSIDERATIONS 

',' 1:1'vVb~~''N~r,kingwjfh:lab9r~tqry~~rW*~~lsafetymust be ofptltM t~ncern. It i~requlred 
':' ,J/l8t $,af$tiglasses\lalaj:;),ppq~,an¢l' §16ves '0$ womwhil~uQpackingor handling 
',,~;;~iiJf),les: ,', ~~dKen)$ampl~~:~R~q(.iI~~Wtr~ated,asache,!1\tqajspillandshould be 
,\manag'e~ accbtdiAgly i ,u~iD9 .prQper 'spilFcleanup, proceQWes' ($ee SCDP "Spill . 
" cJ.~~riu~il" "ge~ch;toPS$bo'~J~.ip,;Y~I~~!y ;l)~"~overf?qwtt~;:ap:~~C~' liner, which. shoul~ 
.~.~ch.a,p~,~~, a~'\(l'eedeeL', GP9q,l?~~~9t;'l~I' 9X91ener proc~9u~e~. s,h?u.l~ be followed while 

, .IIl,t~~ S~l11ple 'Control Are~,5.lReplficallY;ltls recQm.mend,~1;i ~har hands be washed 
'.' -.! .r' . . ;f;)efore,Or immeCiiately aft~r;le~~jQg'tbearea;\ food,Of,qriJ\R' !~c~~lr 'not 'be .consumed, 

cosmetics;Mall't10t be~pplied,' 'a.Hci ~mQking isfQ[Qidqefl illthe:Sample Control Area 
'and throughout all areas oftD~b'UII!:lihg?';:; li)I,' '. ", ., 

~;" ' (: ',1 :"-:I: : __ ;>." .," 

·1.Z$~m~I~;StijppingContailJ§r~m!Jsf I?~ pla~ed und~r th~lfDmElho'6d prior to opening. 
.. : qnq~ it~~:'~hjp~lhgOQfltaine( i,$, 9R~n~d;tlie;conte!1ts$bPHkJpe examined for hazards 

prlort6 remoVEd from, tQe h9:0:~I.;IT hd 6bvloiJs h~~rct~ )ar~i?e'ntlfied, the container may 
be removed from the h09q.fpr~,~pacKjngf; , .. ," ' 

, ,.j,. ,",;: -'! ." ";""'1- • 

, ~ ilf~*rr!,ples ~re from poe ~i.t~ of. ~now,n or suspected radi6a6tlve hazard, the sample 
shipping tbritainers.'mu!?t be, sqreehe'd fO'F radioaqtivjW pri9r to opening. ' 

. ", - ',' i' ·t~" r--',;',. " . ,"", '-
':'J' 

2.0 DOCUMENTATION OF INsPEcnqN 

I ,,2.1:1~~ in~~ectioAof ~/J,,~gBm,i,Q9 ;sampl~ shiprnents~halfbe:d6cumentedon the 
. ; .~~mple'Receipt"Ghec~li~t'i(Siguse '1 )~:exoepttpatJ~9,sesamples received under the 
, C~l1tractt:abor~t9tY jProgr:~hlshallbe'dqGurnent~9,~n,GLP Form DC-1 (Figure 2). 

,. '.' T~~,CHecklists€iQ!:!Rge q$e{:Jitb'coordimate,tl1einsp~ptipn of the shipment and to 
.. " ' recorcfimportanLjnfOf,lJl;;!!ibh abbuHhe'CQflc:tit\QocjfJhtjl shipment and the 

documentation received.' '.. ., 
" .' ~ , 

" 
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SOP'No: F.4. 

Title: 

Scope: 

. U :.,' 

S~mpl~ Receipt, Inspection, PreservationandStqrag~.Cpl1dition Requirements 
\ ' .... >.; 

':. " '"::'. ' , .. C"' '. , .' . '.' / - • 

This StanCl13rd Qperating l?r6y~dule 'de$cribes!prc;>q~pures to be used by Sample 
Control personnel in thein~pection6fincoming' samples ~nd the preservatiGn and 
storage requirements of thosesamplEiS.i :. I; ....' . " 

, '~i 

1_1 Wh~n~~rJ<ingWjtl'llab~.rat~ry§~_r1PI~s,satetymustPe9,f p;rroe ,c,on~ern. It is required 
tbat &@fetyglasses;a'laQ ~oat" ~np,gloves"be worn whne uDpacklng6r handling 
samples.iBrpKenSamp[es ShO!4k,i.b"e,\f9afed;.~slaGhem!~81 '~p.i.ii: ahd·:should be 
m?naJ;l~f! 8¢ddrdingly, using .pfpP,erJ@!I:creanup prQ~edurtq$j s;¢e'SOP "Spill 

. Cle~QHPI'~';j~ehc.h tops.;$h,t~':l!9 ,r,qytlh~ly''b'~~?veted' yvith a:q,~nc~ !iner, which shaul~ 
,be ·9tJang~oas' Meded.Goqq persbnaf'hygn30e pror;;ed,Urr;:ls Should be followed while 
in ~h~ $amplePCorHrll>l:A.r.\3,E\, $petlfically,Wisrecommended that hands be washed 
beforednl11tTtediately afterle~Vihg';t~~iarea, food pr.ddri~shah "'otibe consumed, 
cosmetics shall not be appii~d,,~nd Sr1;r6kii1~is'fQrbi~::h;len'lnthEdSample Control Area 

'. a1l9JIilroughout all areas anhe bUildIng.' '" ,j " 

. ,,~. -. i 

., .. ·1 ,iE}~);T1pl~i '~n!pping:.dontai.oet~ m~~FhW piaded under tl1~J!Jrn~ hood prior to opening. 
Once the 'shIPI'il1gcont.l;\inlFf, js ~p'er'led,:fhebbntent~!$hp4Id' b'e;exa'mined for hazards 
prior to removal from the·l;lppq,'lff n'6~'P!JvI6ushaZards:;ir~id,entifred, the container may 

, . be, removed from the hood for unpacking.",··· . ,"', . 
, ,'. I ,,-. • , .. ' 1 

,,::-- 'j,',: .1" . ",: 1':" '" i ,I.' ,,', 

1.3 If samples 'are from, OQ!;site of Knowr) orsuspect~d r~di()active. hazard, the sample 
shipping containers must be' screenec{ for ,radioactivity' pripr to' qr:>enlng. 

2.0 .'" DOq~fIt1,EN1ATION OF INSPECTION 

2, 1Th~"ihSpettion~Qral\.i~~Q.oiIB~is~m~le shipments shf:ill· be documented on the 
S)@mple ReoeiptC/Jeck1ist·(FigUf<:1;1j/ E1xceptthatJ~o~esample$ received under the 
C,9rtia~tl:abdr:atory .prograrnjihaHpe documept~#,or CLP Form DC·1 (Figure 2), 
The CheckHsts sh;;:JlIbe:1JsedJo cOoroinatetheinsp.ection of the shipment and to 
record important information apout"theoohdiJipnoftreshipment and the 
documentation received.' . 
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2.3 

.\ j,!" Page 4Qf Z2 
". .~ ~' 

. '+h~·'§arWPleReceipt:(j)hecklisJ.d.QC;l:.Irn~nts. th~. foltowing information: The top 
section of the ~age documents fe.C~!pt()f, th~)p}pmEmt"the identity of the client, 
the assigned Work Order Number andinforrTiatll:fn t~levMt to the client's project. 
The next' section of the checklist i$~Gtion.,c,otltain$ ~pecific items which must be 
Checked ar\lr~pcUirIfShted: InClyd~gtln\he,!$.~qH~~,are spaces to document the 
sample andsart\plfYbottlecour)HQr..C;QrnP~risQft'itc;i the client supplied paper '{\lark 
and to dpcument the nepessity of ~ pH chel:KWh~h applicable. If a pH check is 
requirea, itshall be doeument~dIRnt!"lE!S~mpl#~reservation Check 
QQCum~ntaUon Form (Figure 3). . "..' " 
,~!:"];~;r"'Y»,'i,!.r " . "'" "q , .. , 

The finafsectiori' fori Odmments;is,Mse,d tp e~pl\:iitf any problems!or discrepancies 
with the shipment. Any "no" reSpOD$~JQtti~preyfolis$ection must be documented 
int~,e,l:ipacesprovided. The sample cont':bl'~;fdrsl(jnrterWill sign and date the form 
as indicat~~ 13ftfieb'ottomof:the"p,ijge. . 

j-: ~ ~ " " - - . 

'I '. i,,' • ", ' • . ".i .' ,". 

" 2l4.'" .CLPForm DC-1 is used in the same manner as the 'Sample Receipt Checklist and 
shall be use'aih' ~iaceQf that forlJ1 forthe ,documentation of inspection of CLP 

, i,sampleshiPlJlents., All ClP samples recE;lived' rnust1bedocumented individually on 
FormDC~f.'·'· i ,.i,' 

" 

, !,<t~'" '~. 

" . i, ·'2.5"" ,JhE;l •• c;ofTIpleted checklist is includedwithth~ oflgihia'i p~\:)e~iwerk submitted to the 
"" , Rrpject)vla'na'geniarWGroupt~i,b)~tplacedjn the central project file., A copy of the 

. " :CQ'mji~t~d:sampli:li:Receipf; CheAKIi§f(or Form PC'J1Tis fil~d with copies of client 
ii ,s\.JRpli~d ,p~~er werkithe' Work,Qn:ler ~,b!t¢.hain7dfiCusrodY documentation in the 

Ii ,i''';iS~OJ:~J~: .~()£Lbbok 'trw~intained,by,$ampl~'90Dtr~1: iii . c', 
., " ,,' " -.... ., ~'" " i! ; ',,' , I •. : ! .- , , .' ~: "; ~ . . , " , - -,) .;. . : -.-: ;' , , 

. ,1Ui· i;bOCl,lrh~nt~tibri Of ;anypfoblern~'~r\discr~p~~6i~aaS$bclated with sample receipt is 
ii, ,i i ,i,per1on:f'\~dby lhe'Sample iCoQrdinatocon tli¢ ISamplfij'R'eceipt Checklist (or Form 

,: ",b,:c·,.1L The Projeot?tv1ariagemeol Group; iil theh'ihformed'ofthese items and is 
< , , ~ ; '~ ": -) • 1 '~', ';', ' ., _. _' " •• ' < 1'" ',' - :, .. ' , , > - , i -, , , 
.r.§l~p.9,n~i~le:Jq' r~~olvjrig the: iSSl;IeS witr Jh,6. iqli~nt, Res61ution to any problems 
must he docUmented by thePrQject Managern!=lnf Grou[t>: i','; 

, ; >'.:; c.'" 

SAMPLE SHIPMENT RECEIPT 
;, " , ,-', ',,'_,1','.)' ,_ ":', , 

..... ". .F: ';~:\'> . ; _'(" , ' - -, .. ' '-, ;' ,_.., 

3.1 'i ,Each. Shipment of samples arriVing by cqmmerqial carrier'must be accompanied by 
,;, ,,~n, airblll;"airbill"sticKer, or mani(e.s.t. The Samplet~oordinator (also referred to as 

the$aJitpIEiG'ustodiah, for. 517lA, CLP Vl/p,rk), upaMtaking' ciJstody of the shipment, 
. . .l:lH@lfedgh\hErC'iirli>i111mamifest alQG\recC),rd tb~. datE{'andtiitiei the shipment was 

" .... , , . r~ceiyy:~:li;1'!h~space provide,dionJ~e, Q9c~.m~nt;lf n6:spa'Ce is provided, 
doct.,iml?:rtati'0r: may, be're'corded-ol") any op~n$paceiorthe back of the document. 

. 3.2 'ti-i~ $ainpl~COordir1ator '~haIL~ext ini~j~i~;~st;ln1ple 'Recei~t ChecklYst or in the 
;c~~e Qf a' C~p snlpmant;i fiiormDC,-.1, .. ,'the samples rllust be accompanied with a 
9h\'1fnlof¢ustody(GOC)docum~Qt .. ·Ih~:$~liipfe'acbepta'nce policy must include 

.th~f: .. ' .. ,., '. . , " ,.'.. : " ' 
f; 
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ThE:) persphl?0btnitHfi'gfhesample mustPfQv!<;le full dQcumentation with the 
s~mpl~, ,0hi9b.I'T1.~$t }~'2IUi~e:'! ' •. ":;i~": ',' ':'" . " .. 

, ····}~~m~~~'.I'~1rtifi?ati6tF·o '. ': ,.", .•••. : 
o ' Th~)Cl.9~tlon;date 'antUlme:of cql.\ll!qtI9P 

. ~ Th~ Gollector namei\Jreserv~Jiveacided 
• ,)i,IJA\rjf'l,',',.' !~ •• ,"/i';: ..... : .• ':; 
• Any special remarksiconcerning ,thes,ample' . 

",. l~: .... -~; ~'_iY'." ~._. ,'." .~'.' 

h '8. ' •.. ilif;1:crr~~mP,.I~pt'wPUPOf,samples ~~;tincILidg'tri~;bf~Hks. field blanks, 
'\:equie,n:wnt,-I:lI~~ik~,' ~uplieates or1other; fi~191~~bm,itt~9qYf1lity .measures as 
. ii.reql,lirr:';Jd"qy·t~¢'method.'F; ". ' . " i, " ... "'" ' . 

_' -. , . , (. '/ ,:. r ~(!;'.- . 

C. Each sample must'showeNidenoa;ofp~QPar pr~s,~r;vation and use of 
. s§:ll11ple. COntfliners allowed by the test method. ' .. ;' , 

" '_" ", "" ;,.1'" '"" \ \ 

,[).':"E~gh:,'~airi~le~ InUjst be '0f~deqw~t~\;~i~ro~;forthe requ~sted te'sting. 
. /". ,: J.".' \.,:,.',. ,__' f' <" ,:" .':: :::'._, A , 

:, ; 
,~; ~" '. -_ 7 

Any deviation from the policy, the client will be conta¢ted,;~nddocumented. The 
":sampt@,C~) WillJ\otbepr9cessed. . "',' ", . 

,;1;1; ; '3i· .. ·' i"'~I'," lJ":, ;';}, .<;;.' :.' . " '.' . 
, ' ' ';, Whe~ere!!l,4Jr~c;iQY, lfIethod;pH efithe sampj@s mustR~ d,eterlilined·and reported 

. Ii ontm,e,~heckl!st~,"Joe cliehfnan1s,l datela!'ldit;mFl;~ec;~lV~;~j,JHe carrier name, and 
the name of t!J~,§~mp[,eCobtdinator shallp~\(,ecorc;i$diirtneappropriate Sections 
of the forms.' the'·pr9'sent'e:6r(absenceof.the"a·iritiili/iTi~~lfestshall be documented 

" .: .... and;\dfRr~~er'l!Jlma airbill/mc:ihifest number $i\all'be··recclM~(f."then, the 
" teh'l.p~rFltH~!(, ,l)lan,l<>ji~lsP1ouH:j;(;je!loGat!pc;l; 'and th~lcoplfi!rternperature must be 
.i;:ob.tain~d,~Y:'io~~r;tih9thEiicalibrat~Glthermomet~c iil'Q the ,temp. blank vial, and 
, JeaQi,Qg.tQ6 t,e'~i~·J ~ft~~~O-gOs~condS~:'!fr)Rit~~g.>'blary~ ~~[~ts, then the 
therI1jlOmete~"W~s,t!~e.liis~~edtn,the centerpf.t,h~~9q9:I~r,:.,V\l8ere the samples are 
located, and tHe temp:shouldbeseaq aft~r,.,pqi~q~~99nt~s'of thermometer 
insertion. . ,"". 

"3.3 Inithe~V~8.tJh.f;1~Samples must be rec~'i~~d on ~we~ke;rid cit holiday, special 
. ·:arrapg.E?!JlenJ~:o.ety.ie~Q the?lieht and the' la.9q>~a\ory;l)1~rtQ~ estab~ished . 

. "3e.ner~IIYI: 9!i~Q\sJ1)ust contactcthelPrQjeo~N1:?'!1~~el~l~f'lfGroup tID ,arrange for the 
$p!il~lal;R~rv,i8e: f:\t'tnat time c!ientserviQ~S,;s,Aalr..a,~,c'~rt,ahl:if any samples 
Je~!,lir.io!;} imiJi~d!~te' ahalysis~retob~jf)q!u8!j!~. in 'ffi~ ,S,D!p.rnent. If this' is the case, 
an:ao.Qe.rnents,shallbemacle'tohave an@ly,tic,@Lst,~ffavailable to perform the 
required alial~ises. Project Mana!ijemellt ,Gr9YRshCl1] arrange to have a person 

'. ,from p~mpt~ Con~rol, or a properly trained alternate/,' ~V;:llrable to receive the 
,shipJ;Tieokri1e'shl~mentsl1alkbe rece\v~c;landiospeQted as per this procedure. 

, "Th~iaP8rpptl~te'paperwork shall be ~ori1pl~t~d'~ndl':;jfnecessar'y, sample 
preservatr6n slialjo~ verifiM;'1$ampJes)r\9,qLJjrih~'ilJ)~,~9ia~e analysis are released 
upon receipt to the lab by the sample control personnei,b,efore the completion of 
the transmission of the work order. Thereby enablingfhe'laboratory to meet the 
required holding time criteria. I, 

'.: 
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4.0 

3.4 ShortHoldin~rtime$;and Rush Samples 

~ampl~si r~8,~iv€!~ that require either rush TAT ( <72 hours) and 'or: short holdings 
«72 hours)'req'Uite imniediateattention by the qatl)ple fV1?lnagement division. It is 

" ithe r~~pon!?I~ili~y of the Sample Management divisi6ri'tolnsure the appropriate 
. labor9tpr)i.tece,ives'the 'samples and are Qqtifl~9, 9f th\3. urgent circumstances. The 

. Sampfe Mah~gertu:!iitdivlsj(hwill bring,the;'l?ampl€!~i~lp the appropriate laboratory 
manager along with a copy of the original coe or equivalent (written 

" j,d,Q,c,um€!nJCilti?/1s~oY'lin9 the sample 10 and the tests required). Afterthe samples 
."ar~19g~~9·il1 a~d, :a,Rprbved,dhe,analY$tl:! ,Wi!} fill Qut.th€!appropriate internal COCo 

SHIPPING CONTAINER INSPIECTION· , ,':" 

4;1 ," AlIs~mpJ~' ~h}~PI~~,:g9ntair'lers shall,be,inspe9tedf9,rJme!ijrity an.d physical damage 
,upon,receJpt, Jhl~sliall be documented on line 2 orm~Checkhst. Any problems 
foundinusto~ dO,clJmeriledin the commentsseQtion'!3ttf\e bottom of the page . 

. ForFQrm,Q¢~1', b(1rnnients shall be;madejnthe,Remark~ section. 
~ . , , "', <. .}" .. -, ' - ,_ ';' , . , '0 ." " ' 

4.2 . Saf~ty:Npt,~:"Ha ~trong smelris:e~ariating'Jrom:;~i$6iPRln9 container, place the 
container'inthe hddCHobe' UnpacKed, :If;(l,\i.quid i$lecaklng from a shipping 

.' cont,ai,n~rt pli:\ce container in the hood on a metal or plastic tray to contain the liquid 
::and pr~v~~nfgrqs~t:ont~fmination of:tl1eS~rnple.·Con.t[QIArea. Any leaking material 
~hQu.td,;I;l~j:A6n.~i,~~~~d!~'s;a hazardous,mwt~r,ialtaQd,~n~4Id be treated as such: All 
sample 'stWplTients 'briginatihg.frorn;itheSampl!1lManCjg'~(Tlent Office (SMO) for the 

, Contract~,iilboratory Program (CLP) must be opened !:ina unpacked under the 
~hopd. , j\~ 'a,;lrifa~~s'; proceealwith: caution:~hit~, phe9kinj;l for broken sample vessels . 

. --'I , 

" '4;3 d 9nC~~h~s~1I)Pin9c6Iita,Iher hasbee~eXaminE;ldfbrflamage,~nd the presence or 
ap'§lenc~,Q,f,~l,lstodyseals is determine:d.Tlle sampl~:re(;E(:livih9 personnel will . 

. ", e'{aluat~and docuITu9nttheuse,of:ch(lJr10fcGll,lstopy,: seaJ¢ 'that are of the non
tamper evident variet~j:;Then the overall cOn~itioQi'.s~~(lIq l)~ascertained. This 
check shall be documented in the appropriate spaces or} t!lE!fOrms. 

~ '<': -' \ ~ 

5.0 SAMPLE VESSE:tINSPECTION . ' 

, ,T.hes!jipPJ~gbon\ahle(shall' be. carefully Op,eJlf?9; any p~per work should be 
• relTl,9Ved;,~~ditsha\.lbe det~tmlnedwhetheriqeior 'cOlc;fpacKs are present. The 
t~mperatUreot t~e'·shippingcontai.nercshalhb~ m~~sureqbyplacjng a thermometer 

.)l).Jheprovi<t~q t~rnpblahk'or;among,the<5lamph~§,closing the lid and reopening 
; ~hecontain~r'an6'readlng thethettnometerfQr,~'pproxiinc:iteIY60-90 seconds. On 
the sample t~¢¢iptch~bklist; document the,pr,esElnce or ,al:>~ence ,Of ice or cold 
packs and theierriperatur~of'the.ghipJ!ling,co(ltainer.' :pJease' note that if the 
samples"do not require cold preservation, for example preserved water samples 
f<?rn1et~!~an~iysls;' i'N6" m ustbe checke,d. and;ilnexpl~natipn of Nt A included in 
the Conirliehts' section, . "'" " , • . 
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6.0 

',,';{ , .,', -

5.2 The shipping container should be carefuUy u.nl?~cked c)09 th~ ,incoming samples 
checked tc;>r: " , . ," ','" ',' , 

," .,' ".", 

'Physical:darnager:d'ue'to inadequ,?t~p~ckin9~no/or ~rotection. 
,I. - "-::-1'; ,r. '., ,,",. ;, 

"L~$S bf:sampledueto inadeqUat~ar)9Io~ impr()per sealing Of the sample 
, co'r\taiher '(i:.'e::!' 'Ieakagel of liC!Juids,' IO~13' of. p~rtiQvij~Je material from filters, 

"etc.), ." ", " ,:i •. ,':" ",,, ",,' 
"'<,.; 

:'Pbssible contamih'atibhb~cause9f,illaql;3guaii;l:sep'arat\on of sample types 
or bulk sample materials (Le., charcoal 'tubes or VOA vials shipped in the 
same container as bulk liquid orgaf]iqs)~ , 

Ad~9Y,'at$ oonlclinmentofNolatile: pr~l;a~ic~~mplefand total organio halid~ 
s~mples irfseptum vials; there sho\.;lkl b~,zerd" headspace. If haadspace is 
found, this shall beldocumented.i.f\ Widely ilC;;cepted 'standard for document 
the approximate $ize'is.toljudge;th~~\1~adspa'c'ei'o'be'sm~lIer of larger than 
<.lgreen pea. This should be notedtheChecklist ol"notedin the sample 
Re:itlarR~, sectiOn of Form lDC~tand the. projeql M~nager/Client 
Services Groupcbntacted,;as th~c,lienf.n1ay,wlsh to"re-sample: 
; .f" .' , :c,. . . ", ~ "," , '; ~. :.' . {;' ""':0. '. -''''', .. _}~'' 

'1?~6~er u,st:i bfspecia;ShiPPing ~r~,~~:d~.i~~,~e9~ilEi~: tdpreserve the 
!?~~eIEJ~'::.~orex~tnple;;ifshjpPingil')s~r,Hftip:~$: r(9tEt't,h~t, ~amples are to be 
~~pnrozen,' then,samp>les sllol,Jl,d;~t:!Jrozf3DYRo.n receipt 

, ! !"'.; 1.l- ... , < _. ;._ , " .. " '"'T ,.' Jj .':; ,.,~_;'( :_:":)"' < > 

"If: sam;~leS are Brbken Of' eVidence.Jhatl?arrlpI~'{n~E;lg~jtyrnEly have been 
, compromised, the incident shall be documented in"thedesigriated space of the 
CheGkfr~f ~nd :'detailed in the Gomment~ s,ection., Fpr CLP, s~'!n}ples this shall be 
documented onForm DC"1, Line, 8. Clnd.,e)(plfllned iq 'the rerna~k\s section for the 
affecterj'l?smples:'and shall also benot!3Q,on,the $ampleTraffic Report Form. The 

\PrQj~ctfv1~nagement Group shall be notified ()f ailY '$~ch problems as soon as 
possible. " , . ", '" '" ' . 

CONTRACT LABORATORY PROGRAM SAMPhE VI;$9E~I.~SPECT10N 

6.1 

6.2 

For~cimples suotriitted 'by SMO, a,rew,iew.Qts<;lmplt:).documentation is requi'~~d 
onqe the shlppirig'c6ntainerhasbeen unp~c~ecLi)=~chshippihg cOhtainer should 

• _, _ .'. _ • -.".' J , ." ._. '; • _. '.- ••• , ,. _,"],~ _ '. ,"." 

, pbssf3ssaGIWun~pf~Gustody form ~aOd<a,9E!lT1ple, T~afflc Report Form for the 
, samPles' contained withim thei shipping v,e,s~~k j !=~ch sample Should have a Sample 
L~pel ahd,a Sample Tag'attached tqth~J~9ttl~JWhereapplrc'able). EPA s81llple 

.', ,1;lOttl$s shou'ld also·h8veacust6dy~eaLo~e,~the Qapto detett tampering. All items 
"sh~lp~e reviewedahdddcumented onF.ornipC~ 1. ' 

-'.1; '-". _,', 

Pre~enc~'or;absence,of custodyse~I~~$hoUJd"b~det~imined: If present, condition 
of custody seals must be assessed, ThlsshalL~e c;:Ic,&Ufflented on Une 1 in the 
Remarks section of Form DC~1. " '. i '::' ' 
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6.3 Presence of EPA Sample Tags on sample bottles should be determined. The 
pre~enbe;())rabsence, df, tags;stiall, be ,document!3d on k,iOE},7 . 

. \; ! :'C- " , '\:~, .'>i~ ,_>,,:,' ,.~ . ~,',. :; . . 

,·!'6A"It>shalibedetermined.if t!ieEPA Jrafflc.l~.epor:t,9r~A~F?c!Rl<ing list was included in 
,. ·;;the shipment. Db6lll'nentation $h,aU"bip ml;lde on ,Line 4:<:; ./: 

1 ;, 

'{"6;S,' 'It 'shaIl6e;determlnedifth~ Gh~in"'Qf.,Cu~t9C!y::dQCurn~!lt).:v~s included in' the 
shipment. Documentation:shC!lI·bemade pnLirl~:3" i 

, "6.6 ifheGhain,i,ofj,Custody document ishaU.be.:rt;l\(iewe~LtQ verjfy, the. tFn~ry of Sample 

, :6:'7 

,.,.' '. 'Tag 'nUmbers on ,the Ohain .. of.,.'oustQc;ly:, , INj:\g numbl)}(§.have not been recorded on 
. ,;:tM ahair'Fof"-Oostody;;the Sample ;COQrdinator;sh;;lU:Rli!rt~>fJn the document entries 

"and stIall do'cumenfthe:informationin :theremarl<s'saction for the affected sample. 

The GliaiAI:$f.:oCustoayrshall be cCimp~red' with itheS~mpll;1l..abels. Any 
···discrepaiiicieslShall'be:;doeLiJinented;·Thh; ,shall.b.~dqp\.lmE!!lted in the remarks 

sectlbn(for,the'affeoted'sample. ", ',,, .: II! 

6JF . The iChain.::of"Cu'stody.shalllDecompared:with the Sa,rppleTags. Any 
';. ;'disor~Jilanoies:'shall'be dotiume(l~ed'i Thissh~lIbe ',doGur,nented in the remarks 

,. secfl'C)n:fottl1e 'affected'sample;'" .,'";''', . . "~: 
_ ,:;' i' -~' 'I ',",': '/ 

'. ". 1. ' .. ,:'_", - : 

ThErdharriL:of~Ctlstody ·shClII::becompated With the.!=PA Tra,ffic Reports. 
Discrepancies shall be documented in the remarks section for the affected sample. 

, ,;' . !t':; ~ 

SAMPLE PRBSEIRVATI0N,INSPECTION .i 1 , 

7.1 EPA Contract Laboratory Program (elP) Sarnple$. 

, T;1.1·,Sarnples:whichiare;submjtt~dullldertheCql1tract l:.,aboratqry Program for 
, iflerganic parameteq:r(metals and icy.aoid~kar~PfE!:served In the field and 

, . ~ 

. may'reqlJ,Jir'epH,adjustment. Thes,e,samplesa,ret~ be checked for proper 
:'preseNationuponreceipt. :I3Elca\.l5ie"CiHhe,in~tU[e;~l these samples proper 

,"sa'fltity:preG'awtions mUstbeiobservect.Safety gla~~es, lab coats and 
disposabh~'gI6ve'ssl:lallbeiw6rn,when'hanQJing,tht;J sample bottles while 

" perf0fmingl pHmeaswrements.GlovessbaU'be:ehanged when soiled to 
" preventcontamlnatlon between.botMhe,Sal1(lJ4)Je:S:(llr of the employee. 

7 .1.2 'The pH check shall'be ,performed ,by removing an ;aliqL,lgt of the sample, 
·pourlng'iUintQiRsmall:.diaposablecupand;depo§itiI';l9 the drop onto a pH 

,'strip paper. Matah ,thfHesul~ing ,coIQrofthe'IilH; p~per to the color scale 
'. provided-with the ·pH pap.er, .yarlo\,J.Is, range.s;.i;)tpH papers are used for 

preseNation check. For.low(range pH measurement, the pH indicator of 
. Q;6Jopb';2.6'Will'.be' used.' Otber wiSejl.:pH IndiGatorrange 11 ~ 13 or 7 .5~14 
willbe'used~ This:wiIL'enableto,obtain adl3fil7litive!rneasurement of pH, 

Samples forcmetalsanalysisiTlllsthavea IDIr\<ilfless than 2, and samples 
for cyahide:must have a pH greater than .12.,;, 
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7.2 

'; .>.;i 

7.1.3 ReCbrdthe~pH-readirtgon,a $aIT)plePrese[\lation~Ch~wk Documentation 
Form (Fi~ure 3). The pH may be recorded as less than the value required 
for-i:\cld'presefVed 'samples (Le: <2):, or. greatenthan Jlrrerequired;Y;:lJue for 

" NaOR preservedsamp!es(i;-e;i>'1,2·forNaOH preserved cyanide samples). 
If a sample is discovered to be inadequately preserved, the exact pH 
teadih~rfrdmtAe pRl'chetk,most -be' recorded;/theJformshall be signed 
and dated by the'-responsible'pe-rson;, 

t1A' Inhe pHchedk in'dicatesthat'thesamplewasl1Ot a,c;iequately preserved, 
c6i1tatHhe PrOjeot Man'agerimmediatelytoreceiVe insJn,.J9tions from the 
Sample! ManagementOffic9r Docum e(ltation ofsarnplepreservation 

1; 

; 'deficiencieS-',and 'il1structians given :bytheSample ManagtRtnent Office 
shall be documented in the case file and the case narrative by the Project 
Manager.lfthe',Sample Managementi.o.ffleereJDr;eS,~,(ltatiV\3 dict~t\3,S that 
'the samples 'shall be preserved, in:the'lapt>ratory{,dOGPrnentation 'of this 
activity shall be indicated on theSample-,,!'?teServatiop.Qhegk 
Documentation Form (Figure 3). The samples may be preserved by 
SampleCor1troloflaboratorypersonnel"whereapPHcable.· In eith§r case, 

"stJitable'qoEmtltI6sof;theappropriate presel\1atiY;eiSh~11 bE:;l);ldded to the 
inadequately preserved samph~s:iDoclllmet1tati_01'):9f,~",~se; activities shall 
be indicated on the Sample Preservation Check Documentation Form 

. "(Fig u're3)ti :CbPy bf:the docume-ntatio,n: formsm all IRe'TIled in the .9~l3e file. 
'.' ,:";"";.;.-:j;,' 

7.1.5 Table 1 provides information on required containers, holding instructions, 
and holding times for USEPA CIJAi$UbmittedsampJels. 

Commercial Samples' 

7.2.1 'ePAn3quires'chetnical,preservation:0fwater'samPJes t(yb\3 analyzed for 
,l/;\ 'selMted( parameters, Table 2,presents,informpti9.l11: which lists parameters, 

. ' reqiJired~containers; san'rple: sizE\neededt;,prese.(\fa~ion techniques and 
·,holdirig,tiJi1Eis·for.sample analysis performedd~YlTlethods specified in 40 

" ",). CPR F?art'136I Test'Methodsfor Evall:l.ating,S9IicLWaste - SW 846, and 
MetMdSifor Chemioal Analysis;of.VVat~r; and: Wastes (MCA WW). The 
S'ampleH:Cbordirlator isresponsiblefofA(~rifyjn!1ltbatany samples requiring 
"pH adjustmentliav8'beel'lappropriately. preselN~Gt ,in the field. 

7.2.2" The pH~checkshalhbe,perf9rmed by removing analiqlJqt of the sample, 
potlririg'itnnto:a'smalldisposablecup andd~positing the drop onto a pH 

'stfippaper,' MatchtMe resulting oe!:olotof thel.·pH, paper to the color scale 
proVide\d'.with thepH-.paper;. Various ranges'ot'pH,papers are used for 
pres~hiation tMeck. Farlow range'pH measurel1'l!3nt, the pH indicator of 

; Q':@'orO"2.5will ;be used. Other'wise; pH indioatOr'fange 11-13 or 7,5-14 
'.willbeus'ed: "Phis will enable to obtain a definitive,measurement of pH. 

Samples formetalsanalYsismust 'have a I'lH' pf,less than ?, and samples 
for cyanide must have apH greatel',than"J2. 
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, 7.2,;3' Record thepHreadirig on a. S~mple F'rt?serva~ion qheck Documentation 
, Form (Figure 3), ThepH'maY.b~r~c6rdl3c;1,a~J~~iSthan the value required 

',' foraCiapreservedsamRIEilS·(i.~,'<2), or!;rr~'~terihi:m the required value for ' 
NaOH preserved'si!lmFlli~,S(i.e.>1.2for, NabH pres~rved cyanide $amples). 
As an alternative a checK ma'rk maybe used tb signify that the sample met 
the preservation criteria. If a sample.is disGovereq tob~ jnadequately 
preserved the exact pH reading fromthi:rpH 'cl1ecikmust'be recorded. The 
form shall be signed and datediJy the, re$.ponsible person. 

, ... , ,- «. ".il·' ,- "'\'> • 

7.2.4lfthepH cMeck'lhdicates'fha(thesampl,ewa§Mot13c;1equately preserved, 
"Contact'fhlfSample ConfrolSupJsivisor; Immediately. The Sample Control 
Superv,isor will contact the appropriate Project ,M~nager who will, after 
consultatioh"wfth 't~~Clief')t, .inst~116rtb~.$;~;lIiJpi~~q~trol·Supervisor of the 
app(oPriateEicHbnlofolldw.G(Mier~lly,the ~~m'ples are preservedduring 

'f ,< 

, that tirif'eiariatHenecsss'ary 'dbCUrhentatl()rl of thepfoblem and the 
tesblotidryare)p~fformefAI~o,'n9tatrOI'l¢~r~ inqi~a,ted in the final report 
desbtibihgt~'e) sit:U?lti~rt'Sa'tnplefmay 'b~;'pteS~ryeg by Sample Control or 
laboratory'personnei. In elth'e'r cas",~Llit~IJIe;,qQi~lntities of the appropriate 
preservative shall be added to t)1eiih"ad~quatelypreserved samples. See 
Table 2for information on preserva,ti"'l?s ano ,criterIa,~; D,oQumentation of 
thes(§i'aCtiVitie~ snClIl he'made6r')' Jh~$anipl~,l?rf;lse[vatiori Check 

, bocU'm~iit,atidnFori11C(Figur,e, 3). Cqp'y'bfthe'q()q~lT1entationform shall be 
fileC:ljn'thf:f'cl:lsedile, ", ',; ,", ,',' " ',', . ",,~'; 

, :.;; '\: , .. ' t" , 

" Note:i'ifHrin~(hgw~termet~rs'~arnpfe~are~,C'idJfi~d in the laboratory, the 
.. ', " , ,timetha(ttiesanipi~sar:e acI9ifi~d'mustp~recorded on the 

;, pr~serVatibnCl1eckforrn(Flg.3) in qr,der tQmeet the 16 hour hold 
'timenequirement' '" '. " ' 
;.:: . i e,' , •... :.; "', ", 

N~te: ;if R~diochemjstQ(~aITJ~les~re.a:cidifiedint~~ laboratory. the time 
that thesamp1e~ are abidifreClmust berepofged on the preservation 
check form (Fig.3) in order to meet the 16h6ur hold time 
requirement. 

. '. .c,{·. 

Nott;!: ' 'Samples for Radj09Qernistry Tritiurnfilnalysl~~hould not be 
preserved. ' , " , '" 

7.2.5 Failure to appropriately preserve the samples in the field may result in 
invalid analytical data, It is the responsibility of Project Management Group 
to advise the client of this potential. 

All acid preservatives are verified upon arrival to the lab. 
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7.2.~Sarnpl~t$ fC)rStat~8f"N0rthC~rglln~! which ,are chlorine sem?itive, I.e., 
, 'pr9~tilc~,al11m~:mia, JKN,andcyanide l11,y,$tbe, c.:beqked for the presence of 

7.3.1 

-' ' 

chlorine 'and treated,ifreqqired,b!ilfQr~,stqrage and analysis. 
"Qo.cu~en~~iio,6,of these; !3c:tiVi~i~ssh~U ,g9 'noteq' on fthe sample residual 
'. ,onlorine cheCk,jorm (Fig4r~, 4),: ' ' 
l' ,',. ',: ,', t' ,.,{:." ,.' ,'. 

Sam~l~s ~hich':;e~8irepH ~djUst~ehi n,usr~~~~appropriate amounts of 
. t,h,~.req!;llre~tRre~i:ll\la'i'{e ~ddEf(j. This :Pr:qcEFcfWe .. m~stbe ~arefully 
petfQr,mEJq f1np rn ustpe,properlycjp,cumen.tecL!Flgure 3). 

, ,; ., '. '",' , . ' ; , , . _ ( ',; ! _ I . "." ,- -..' ~ ~ . _, . ...., . ,. . e 

. 7:3.:2 ,~~~era'IIY;th'e'~(e~&rvat,jve spiuti9~$,~r~: r.~I,~:tiV~lyconcentrated (I.e. 1: 1 
'l':Jittii:: pr Sulfui'iq,A9id, !:iN Na()H);tQ,~Y:Qid~i~rlifi95Wt changes In volume. 
T!1~r~fQf~.', onlYA ~m~!t,q!-lantitYPf~(E1~~ry~tiy(7,sh9pJd be added. Due to 

, ,$i3ri1,p,l,eic(,)rn'po!?,itions"p~QPer,.safeW pre~~~t!oQ~,must be observed. While 
\, ',i : 'p~r:{9rnJiij,g'pH .r1)lfa.sl,!r~'!lents,si;1fety: gl,a~~.e~(, lappoats and disposable 

·.·'~J/o\fe,s sfj:1?Ii;,/;)e: wpni. 'GJove~shqllq~,Ch9qg\E!d whe,n soiled to prevent 
. s~ml?J~,Bgi1ta'ri1l~~tiO,n., .'~ ,': ,'; ,J } 

, , , ~ " -r.: _,;",: ,".. ,',:, , ,_' ':':;':'~",,,:. _ .<;' :-i':::-,':' ,.; ': '1~ _;~ ./, 

., .' .... .T. 3':3, ," ,X\',~~'?,'~R$P}~cul~[, i~~m pl~f~~:u,irE¥:~a,99it~Ol1.al'il?(TS.E!rvation the sam pIe shall 
Deopenedand,~ s,mall qUantltypfthe preser:Y,atlv~added. The amount of 

. '~t~~e\vatlveai:icled sH6U'ldbe'lri'lflq~~r,n~nt(p,f{~p~"~ximateIY O.Smll250ml 
of sample. Once the preservative is added the bottle shall be securely 

, papPElq an~ ~h~~'7nto ,9!~~ri,~lJt~( meprE!,s~!y",tive,>Ihe bottle shall then be 
bar~fylly, qpE!n,eq)!~n9, ol;js~(yeqfor: eyid(;)qce ,of escaping pressure before 
tech'!~:fckrng thepH.TI1~ P,H;c~eGk $hallbepe,rformed by removing an 

: r J ' : ; " . t~ l' ". _ .: .~,"..' >.,,' .i:' ;_1 _~ ": J •. ,'. • . , ~, • • • 

a/iquof'of the sample, pounn~ It;it;ltc;>(;iSm9:11 ,plastiC cup and depOSIting the 
drop onto a strip of pH paper. Match the resulting color of the pH paper to 

, thecolpr sQa,le provldep.wi!h tb~ pH paPer. If th~J)Irl, does not yet meet the 
r:n~!~f~~~~yifi¢~;ti9,~,i~p~at thepr,qse~suntUan acceptable value is 
rn,~Ip: ,aln~· ".'" 

7.3.4 Documentation of the preservatio~ adjustment and reagent lot number 
shall ,be indicatedgn,the"Sal1)ple /?reservatic>R Aqjust,ment Documentation 
pdfi'fi(Figlire3'): EacH '§pEice shall be completed for 'each listed sample 
and the form shall be signeq and dated by the re~ponSibJe person. 



W.O. No: 

Client Name: 

Dat~Receiljed: 

Time ReceJved: 

Received By: 

Airbili/ManlfeSl Pr~sent? 

No. __ ~ __ ~ ____ ~ ____ __ 

Shipping Container in Good CondiligQ? 

Custody $eals Present on Shipping Container? 
Condition: Broken,_, ,_ .... 

Intact-not dated or signed _' __ 
Intact-date,dand signed __ ' _ 

Usage ofTamperEvident Type 

. Chain-of~Custody Present? , 
Chain-of!CuSlody Agrees with Sample Labels? , 

Ctlain-ofiCListody Signed? 

Packi~9;Preserif in Shipping Container? 
Type of Packing _________ _ 

Custody s,eals on Sample Bottles? 
condition: Good ___ Broken ___ . _ 

Total Number of Sample Bottles __ 

Total Number of Samples ___ _ 

Sampl~s Intact? 

Sufficient Sample VOlume for Indicated Test? 

SOP No: F.2V19 
Page 10\Jf,~? 

figure 1 

SAMPLE RECEIPTCHECKU&T 

Carrier Name:.~~ ___ ~_.,-____ _ 

Prepared (L09ged In) By: ""7'"::-:-::--'1'::--,,--___ _ 
Initials Date 

Pr(jject: ~, ____________ -'---'-"'-

Site: --,-____ ~ ________ _ 

VOA Holding Blank I.D[ No: _________ --'-

YES NO 
Trip Blanks: No. of Sets __ _ 
Fi~ld Blanks: No. of Sets __ 
Equip. Blank: No. of Sets 
'Fiel~ Duplicate: No. of Se~ 
MS/MSD:Noof Sets· , 

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

YES NO 

-,-c 

VOA Vial.s Have Zero Headspace? ___ 
If nq. smaUei"or greater than a Green'Pea (see comments) 

Preservati,ves Added to Sample? 
pH Check Required? ' , 

Pl?rformed By? "--........ _ 
_.'-', -', 

__ i 

Ice.'Pres~nt if! Shipping Container? 

Container # Temp. Container # Temp. 

',-

--,-

-'-"-

Projec:t Manager Contacted? 

Name: ____ ~~--~----------~ 
Date Contactec!:.~,--_,....,... _____ _ 

Any N9 response must be detailed in the comments section below. If items are not applicable to particular samples or contracts, they 
Shoul~ be rn~rked N/AI ; . , . . , 1 

COMMENTS:_--'-_______ ~ ____ - _ _'__,_ __ ......c_ ______________ _ 

Checklist Completed By: -...' ~ ___ --'-_........, __ -'-"-'_ 

Date: ____ '--~_~ _____ ~ 
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!"'~ '~veci Ey (Si·;n~a'Cu::el 

B,e.lnarks: 

~. CUS1:ody Seal!s) 

3. 

4-
, 

IJ"-ar~';!"' 

?;potts/Chain of 
Cus1:.od'/ ReCords 
0: ?acKing Lists 

5. A!.rb':'ll No. 

6. Sample 'rags 

7. SampleCondi1:ion 

a. Coole:: 
".t'em'Ol!;;-at~re 
Indicator 30ttle 

9. Coole:: 
Tempe!;titurQ 

~::.ese~ .. t./~5eJl:t. ~ 
!ntact/3r~fk~n ' 

" 

>'resent/M,senl: • 

Listed/Not 
tisted on 
T=afiic , 
F.~port./cha.i:: of 
Cus-::ocy' ?eco!:'d 

rnca~tI3=oken' / 
Leaki!lg 

, ' , 

?resent/Ab5~nt"r 

10. Does info::ma,ion Y;js/Nci~' 
; , On::.T~.af.fic 

'Repo=1:.s/Chain of 
CUS1:ody Records 
and sample ta9s 
agree? 

11. Date Received at 
" ,'l.,aQ 

" . 
sample 'rransfer 

rrac::ion 

On 
t:..-

Area 

lay 
On 

Figure 2 

Salnpl: Deli",rery ,Group No. 

Corresponding 

, " 

':"':)il 

Skinple $ 
TlIq # 

, 

ecord of =asolu~ion 

?,evieweo Sy Logbooi< }10. 

Data Logb90k E'ag" No. 

SOP No: F,2V19 
" "Page11 of 22 

,';< 

Rematks: 
Condition 0: 
5ampll! 
;.~~pro~nt , 
_l,.. ..... 
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Work Order: ___ ~ ___ _ 

r ~ ~ 

... 

p,,!raiTl~rer~ 
. - ' 

Preservhuve: 
pH Value 

GPUID. 

.' 

; . 

c .•.. 

.•.. 

Metals Phenol TPH. Cla!\sicalCyanide .$ulfide RaqiolQgy 
(~A):' : j , O&~; Para~eteJ"s ('6) 

HN03 H2S04 H2S04" H2?04 NaOH I :NaOH HN03 
<2 . <2 ". <2 ~2 .. ,>12 .. a. <2 

' .. 

'. 

". 

.' . 
; 

'j .... 

,3, .. 

.. ,. r . ... .. 
j 

... , .• "i 

.' 

. . 

... 

.. . 

SOP'NO;F;:2V19 
Page 12 of 22 

'Other see 
cheoklist 

PresefVatior Reagent. for 
Adjustment Lot it pomrnents 

yIN 
YIN 
YIN 

. YIN 
YIN 
YIN 
YIN .. 
YIN .. 

. YJN 
YIN 
YIN 
YIN 
YIN 
YIN 

.. 
yiN 
YIN .' . 

YIN 
YIN 
Y1 N·· ... 

YIN .. · .... ;. 

YIN 
YIN . 
YIN 
YIN ; 

YIN 
YIN 
YIN 

. . rA). If drinking watermatals s~mple, !~.acidified in the laborat~ryj ....' 
the TIME that the samples are acidified Must be rrcorded in order to meet the 16 hour hold time requirement. 

(W6) •. If Hadipc;hemistry sample is acidified in the laboratorY. . . . ... .. 
the TIME that the samples are acidified 'MLiSTb'e recorded In order to meenhe 16hour hdld lirtierequiremenL 
Tritium analysis shOUld NOT be presefVed. 

Sample PreSQfVation Check Performed By: ......;.._~ ____ _ Date: 



, 
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Figure 4 
-: ;nl: -~ 

No,;thCarqlinCil9a,rrtpl,f) Residua.IChlorine Check Form 
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Table 1 

SOP No: F.2V19 , , 
Page 14 of 22 " 

Summary of Contract Laboratory Program Required 
Containers, Preservation Techniques, and Holding Tiilles 1 

Parameter 

Metals 

Mercury 

Cyanide 
(Total and amenable 
to chlorination) 

Volatiles 

Semivolatiles 
(water) 

Semivolaliles 
(soil/sediment) 

Pesticides/PCBs 
(water) " 

Pesticides/PCBs 
(soil/sediment) 

Containei 

P,G 

P.G 

P,G 

G(TS) 

G(TC) 

G(TC) 

G(TC) 

GCfC) 

Holding 
Instructions 

Room Temperature 

Room Temperature 

Room Temperature 

Store at 4° ± 2°C 
(in dark) 

Store at 4° ± 2o'C 
On dark) 

Store at 4° ± 2°C 
(in dark) 

$tore at 4° ± 2~~ 
On dark) ," 

a ~ Extract holding time is 40 days after extraction 
p:;: plastiC 
G:;: glass 
G(TC) = glass, TFE-lined cap 
G(TS} ::': glass, TFE~IIn'ed septum 

Maximl,lm Sample 
Holding rife 

180 d~ys from VTSR 

26 days from VTSR 

12 days from VTSR 

10 days from VTSR 
r \ 

5 days from VTSRa 
.. 

1 0 d~ys from VTSR~' 

, 
;; 

, . r~. 

1 0 d~'ysfrom VTSR 8 
; . . 

- USEPA Contract Laboratorv Program; Statement of Y-·l:ork for Inorganics 
Analysis; Multi-media, iv]ulti-concentration; sm~ Ho. 3/90 

USEPAContract Laboratory Program; Statement of .i'lork fOl;" Organics 
il.nalysis; Ivlulti-media, IvJl:llti-concentration; SmQ No. 3/90 
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Parameter Name 

JACTERIAL TESTS 

tUform, fecal and lotal 

Recal Streptococci 

INORGANIC TESTS 7 

lCidity 

·tlkalinity 

tmmonia 

Biochemical Oxygen Demand 
I . . 
Bromide . 

I . 

Chlonde 

fhlOrine. Iota/residual 

Color 

Table 2. ' 
Summary of Required Sample Containers, Sample Volumes, 

Preservation Techr:riques An~ Storag~ Requirements 
(frorrr40 CFRf'art 136) 

Container' 
Minimum $ample. . ,'. ' 

Size (ml) PreselYati.OO2
,3 __ Maximum Holtlinll Tin:l\;i4 

P, G (sterile) 

P, G (sterile) 

P,G 

P,G 

P,G 

P,G' 

P,G 

P,G 

200 

200 

200 

200 

200 

1,000 

250 
" '0' 

9J 

Cool, 4°C, 0.008% Na2Sz035 

Cool, 4°C~ 0.008% Na2S20l 

Cool, 4°c:;, ' 

Cool,4°C 

Cool, 4°C, H2S04 to pH < 2 

Cool,4°C 

None 

None Required 

6 hours 

6 hours 

14 days 

14 days 

28 days 

48 hours', 

28 days 

28 days 

SOP No: F.2V19 
Page 15 of 22 

P,G 5)0 None Required A:talyze immediately 

P,~ 500 Cool, 4~C .48 hours 

.;.~ 
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Rarameter Name 

1 
~MaHidet total and 
amenable to chlorination 

1 .... -
'.1 uO.r .. id .. e . 
lardness 

Hydrogen ion (pH) 

I ' 

3jeldahl and organic nitrogen 

+roIniumVI 

Jercury 

letals,except Chromium VI 

arhlY1ElfCUIY -' 
Nitrate . 

I ". 

Nitrate::J1itrit~ • 

Ni~rite 

Table 2 
Summary of Required Sample Containers, Sample Volumes; 

Preservation Techniques And Storage Requirements 
(from 40 CFR Part 136) 

Container' 

P,G 

P 

P,G 

P,G 

P,G 

P(A) , G(A) 

peA), G{A) 

PCA), G(A) 

P,G 

., .. P;G-

P,G 

Minimum Sample 
Size (mil 

• .x._ 

1,000 

1,000 

200 

250 

&)0 

3)0 

&)0 

&)0 

200 

200 

200 
5- ~,J 

Preservation2;3 

Cool.4~C. H2S04 to pH > 12, 
O~6gasc6rbjc acidS 

None Required 

HN03 or H2S04 to pH <. :i 

None Required 

Cool, 4ot, H2S04 to pH < 2 

Cool,4°C 

HNO; to pH< 2 
.. '.:. . ',; - ':~' : ,,,' 

HNOsto pH <: 2 

Cool,4°G 

t::ooJ,. 4°C,; H2S04 to pH< 2 

Cool,4°C 

SOP No: F.2V19 
Page 16 of 22 

Maximum Holdino Time4 

14 days6 

28 days 

6'months 

An'alyze Immediately 

28 days 

24 hours 

28 days 

6 months 
>,:: 

A8;,hours 

2B day~. 

48 hours 
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RarameterName 

I 

CDiland Grease 

I" 
IDrganicCarbon 

I
·.··· '.' 

'"," , .. 

CDrthophosphate 

L '. 
'CDxygen, dissolved (probe) 

tf~kler ' 
rheno's . 

fh_:~PhOrous, elemental 

rhoSPhorous, total 

Residue, total 

j .......... . 
t§sidue, filterabl~ (TDS) 

esidue" nonfilterable (TSS)· 

Residue, settle'able 

Table 2 
Summary of Required Sample Containers, Sample Volumes, 

Preservation Techniques And Storage Requirements 
(from 40 CFR Part 136) 

Minimum Sample 

SOP No: F.2V19 
Page 17 of 22 

Container! Size {mI}Preservation2
•
3 Maximum Ho.ldinq Time 4 

G,(wide mouth) 20,0,0, CO,ct, 4°C, H2S04 to pH < 2 28 days 

P, G 10,0 Cool, 4°C, H2S04 to pH < 2 28 days 

P{A), G(A) 200, Filter Immediately, Cool 4°C 48 hours 

GBottle and Top 300, . rijone Requl;ed Analyze Immediately 

GBottle and Top 300 Fix on site and store in dark 8 hours 

G only 10,00 Cool,4°C,H2S()4 to pH < 2 28 days' 

G 200 Cool, '4°C 48 hours 

P, G 200 Cool, 4°C, H2S04 to pH< 2 28 days 

P, G 200 Cooi, 406 7 days 

P, G 200 CQol, 4~C' . '.' 48 hours' 

F i G20o' Cool, 4°G.. '. 7days 

p, G 200 Cool, 4°C 48 hours 
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\Parameter Name 

I 

reSidue, voiatile 

5i1ica 

I _ 

51'. pecific Conductance 
- -
Sulfate 

I r-
,Sulfite 

I 

Surfactants 

h~ure 
ifurbidity 

--,";:-. 

Table 2 
Summary of Required Sample Containers, SallJPle Volumes, 

Preservation Techniques And Storage Requirements 
(from 40 CFR Part 136) 

SOP No: F.2V19 
Page 18 of 22 

Container 1 
Minimum Sample . .'-', 

Size (m)) ,,- Pre~ervatlori2.3_ Maximum Holdino Time4 

P,~-

P 

P,G 

P,G 

P,G 

P,G 

P,G 

P,'G 

P,G 

200 ',,- , 

500 

500 

50 

200 

100 

500 

250 

250 

Cool,4°C 

Cool,4°C 

Cool,4"C 

Cool, 4",C,. add zinc acetate plus -
sodium hydroxide to pH' > 9 

None Required , -,' 

") 

Cool 4°C 
t '~,~, 

None R~quir&r 

Cool,4"C 

ida¥s 

28p~¥s~ 

28 days 

213 days 

7daj,s 

Analyze tmmeO.iately 
.; .. " ..... , 

48 hours 

Analyze 

48 hours 
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Rarameter Name 

I 

(])RGANIC TESTS8 

I 

lur~eableHalocarbons 

l
Rurgeab,e aromatic hydrocarbons 

I <rolein and acrylon.r~e 

Rhenots11 

Benzidines 11 

I 

' 

R1ht.halate. ··este .. rs .. " 

I 
itrosamines',z, 14 '. 

:," . 
. ~, ' , 

F?CBs 11 acrylonitrile 

Table 2 
Summary of Required Sample Containers. Sample Volumes, 

Preservation Techniques And Storage Requirements 
(from 40 CFR Part 136) 

Minimum Sample 

SOP No: F.2V19 
Page 19 of 22 

Container' Size (m\) Preservation2
,3 Maximum Holdinq Time4 

G, Tef.-lined septum 
-- '. . 

G, Tef.-linedseptum 

"Ie 

G, Tef.-lined septum 

G, TEf.-lined cap 

G, -rEf.-lined cap 

G, TE:f.-lined cap 

tf, "FE:f.-lined cap 

G, TE:f.-lined cap., 

2X40 

2X40 

2X40 

2000 

:DOO 

2000 

:DOO 

,2500 

/,'.. . 5 
Coof, 4°C, 0.008% NaZSZ03 

Cool, 4o'C, 0.008% Na2SZ0',l5, 
H.CI to pH 29 

Cool,4°G, 0.008% NaZSZ03&, 
AdjusfpH to 4_5'0 

. " •. '. 5 
Cool ( 4°C,0 .. (}913% NaZSZ03 

Cool, 4°C, 0~008% NaZSZ035 

Cool,4°C 

Cool, 4°C, store in dark, 
, '5 
0.008% NaZSZ03 

Coot, 4°C 

14 days 

14 days 

14 days .. 
. '\,;-,.', " , 

.,.2 days until extraction; 
"'4Cldays after extraction 

l'days until extraction 13 

"1ciays until extraction; 
4Qxl~ys after extraction 

.,,~ c •• , '-. 

T\lays until extraction; 
c'4{) days after extraction 

'7 days until extraction; 
40 days after extraction 

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

.. :',. 
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}ilarameterName 

troaromatics andisGphorone" 

lfolynuclear aromatic hydrocarbonsll 

Hlaloethets U 

~hlorinatedhydrocarbolis 11 

I ,'.,' 

IESTICID~S 

1esliOOes 

" 

IfDIOlOGICAt TESTS, 

Alpha, beta,~adi~~ , . -

" 

Table 2 
Summary of Required Sample Containers, Sample Volumes. 

PreselYation Technique$.And,st<:lfag€;!Requirements 
i,,' . .., (fr£?m 4b cFi=r Part 136) 

Minimum Sample 

SOP No: F.2V19 
Page 20 of 22 

C1>Rtainer'1 iSizeJ'mfl ~Pieservalion~·3 MaximJJITI Holdinq Time" 

G,- TEf. -Ifnedcap 2JOO 

G, Tef.-lined cap 2000 

G, Ta.-lined cap 2000 

G, Tef,,,lined<septum '2X40 

G, Tet..:line(J<::ap 1000 

'P,G" ·'2)00 
.,..] 

',-". 

Cool,4°C, 0.008% Na2S2035. 
. ,. 'StoreiH dark .,' 

Cool, 4°C, 0.008% Na2S2035 

Cool, 4°C, 0.008% Na2S2035 

Cool; 4°0 

Cool, 40(;, pH 5_91~ 

"HN<!3 to 'pH 2 

7 days until e?Ctra9tiQn; 
40 Clays 'fifter eixfractibn 

;c,: 

7 days until extraction 
40 days after extraction 

7 days until. extraction;, 
'LtO'days alter extraction 

F '..,. , " ~ ~"' • 

7/days, until extraction~ 
40 days aftersxtr~ctiori 

7days untU ,extraction 
'40days until extraction 

6month~ 
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I' 

I 

4. 

5. 

I 

6. 

l 
i" 
9. 

Polyethylene (P) or Glass (G), G{A) or P{A) = rinsed with 1:1 NitricAcid 

Sample preservation should be performed immediately upon sample collection. For composite chemical samples each aliquot should be 
preserved at the time of collection. When use of an automated sampler makes it imposSible to preserve each aliquot, then chemical samples 
may be preserved by maintaining at 4°C.until compositing and sample splitting is completed. 

When ~ny sample is to be shipped by common carrier or sent through the United States Mails, it must comply with the Dep<;inment of 
Transportation Hazardous MaterialS Regulations (49 CFR Part ,172) . The person offering 'Such material for transportation is responsible for 
ensuring such compliance. For the preservation requirements of Table II, the Office of Hazardous Materials, Materials Transportation Bureau, 
Department:ofTtansportation has determined that the Hazardous Materials Regulations do not apply to the following materials: Hydrochloric 
acid (HCI) in water solutions at concentrations of 0.04% by weight OOOOOOOor less (pH about 1.96 or greater); Nitric acid (HN03) in water 
solutions at concentrations of 0.15% by weight or less (pH about 1.62 or greater); Sulfuric acid (H2S04) in water solutiOhsafCbhcenttationsof 
0;35% by weight or Jess (Pl-l about1.1Sorg'reate!r); and Sodiuhlhydroxide (NaOH) in water solutions at concentrations bf tl 080% 'bY weight or 
less (pH about 12.30 or less). 

Samples should be analyzed as soon as possible after collection .. The times listed are the maximum times that samples may be held before 
analysis andstm be considered valid. Samples may be held for longer periods only if the permittee, or monitoring laborafdry, has'data. ont/le to 

" show that the specific types of samples understudy are stable for the longer time, and has received a variance from the 'Regional Administrator 
under 136.3(e}. Some samples may not be stable ·for the maximum time period given in the table. Apermittee, or monitoring l~borat0'Y, is 
obligated to hold the sample for a shorter time if knowledge exists to show'that this is necessary to maintain sample stabilitY-See ··136.3(e} for 

. ··details. '/ . " .... .' 

Should only be used in the presence of residual chlorine. 

Maximum holding time is 24 hours when sulfide is present. Optionally all samples may be tested with lead acetate paper before pH . . 
adjustments in order to determine if sulfide is present. If sulfide is present, it cari:beremdvedby the addition of cadmiuml1ltrate poWt1t?r un.tiI a 
~negatjve spot test isohtained. The sampleHsfiltered and then:.NaOH is added to pA 12:· .' . . ..... '. '. .. 

Samples should 'oe'filtered immediatelyon::osite before'adding'preservatllJefor dissolved metals. 

~ 

'Guidance applies to samples to be analyzed by GC, lC, or GC/MS for specifIC compounds. 

Sample receiving no pH adjustment must bean~lyzed wifJjin7daysdfsal:np~rlg. 

"' 
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10. The pH adjustment is notrequired if acrolein will not be me~sure,d. Samples for acrolein'receiving no pH adjustment must be analyzed within 3 
days of samplir;rg.- . 

1. When the extract?ble)anaIYf~~ of coqfern fall withiq asjllgi~ ChE#ryliBal category, tne'.Specified preservative and ma5<imuiTlbolding tim~s should 
be observed fo~ optiq;lur:n$afeguard ~f sample integrity. 'YV!;lep tneart91ytes of concern fall within two or morechemjca!;~~fego(~es. t~ sample 
may be preservedpycobfing:to 4°C,~Feducing resid!1al cJ:llorine witH'02008% sQdiumthiosulfate, st{)ring in the dark, and a~ustl~gJhe~pH to 6-9; 
samples preserved in: this 'manner m~y be held for~e~end~ys: b;efQ~e,extraction ami for forth days after extraction. Exeeptiorislothis optional 
preservation andholeing tim~ procedure are notedjn:focitndte.5'(rei~: tbe requirement for thiosulfate reduction of residual chlorirle};and 
footnotes 12 and t3{re:" t!1e:.analysis;.of benzidine)~ •• ,- ".~ '.c ;::,: , ," .•.. 

i2. 

13
. 

14
. 

15. 

If 1,2-Diphenylf)ydr8zin~is;likely to b~4>resent, a<;ljl;lst.1hepf:! of the.sa$ple to 4.0± :0.2 to prevent rearrangement to benzidin¢ .. 
". ". -, ,. . .,.-' .,. . . , > -., ~ . ;' ''', " ,- ,> '. '. ' '". 

Extracts may be stor~d. up: to,' 7 days before anarYsi$ if$torage.;lscoQducted under an inert (oxidant-free) atmosphere. 

For the. analysisofdiphenyJpitrosamioe, add 0.000% ~;S293'~m# a:9jl;lst pH to 7-10with NaOH within 24 hours of sampling. 
',' ..,.. " ~ .e", 'e, 

The pH adjustr11~rit niaY',be"performeclupon receipt~rthe laboratory al'ld may be omitted if the samples are extracte.d within 7'2 hours of 
collection. Fortheo:ar$Jysis:ofaldrin,:add O.008%.Na2S2G3'::·-' ~ •.. : ' 

-:"~ ,: 
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SOP No: G.10 

Title: Instrument Maintenance 

1.0 Scope and Application 
, , 

1.1 This Standard Operating Procedure de$cribes the maintenancie required by 
laboratory instrumentation and the records to be maintaine~." " ' ",' 

2.0 Summary 
\ 

2.1 To minimize downtime and interruption 6i ana/ytical:work, preventive'" 
maintenance should be routinely perforTn$d on each analytj9alinstrulTl~nt. 
Designated laboratory personnel ar~ trail')eCJ in routine maintenancepr9cedures 
for aU major instrumentation. When:repairs ar~ necessary, ~h~'equipm$nt shaU 
be taken out of service. A tag will berposted an,d clearly identify theJ,nstrumentJs 
out of order. The repairs performed.hy either trained staff ortrairiEidselvice 
engineers, and an evaluation of the impact on'previous calibr~tiol1sorlests 
performed. The detailed logs forea'Ch instrument documentlngtne preventive 
maintenance and repairs perforrnedare l11aintaineci.' ' "~ ,; " 

3.0 Instrument Maintenance 

3.1 All maintenance procedures are performed by,the chemistlt~chnician ~$ing the' 
particular instrument. ' 

3.2 The individual chemist/technician is responsible for teportlng.anYdamage or ",' 
improperly functioning instrumenHothe Sectio'1 Manager or LEiborat0ry Director. 
The Section Manager or Laboratory~Oirector will assign achemlsVtechhician to 
repair the instrument. If in-house'pElrsonnel cannot ,repair th.e instrument, 
Laboratory Director will contact th~ service company to perfohTrth~ f~pair. All 
maintenance work will be recorded iii thedesignatedOinstrum!=lnt maintenance 
logbook. .. 
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3.3 

3.4 

3.5 

3.6 

Lab~rat0'X;~~~)~, ~BI1~i~~~~?~,RJ;~1J !r!J)lt:I~t?jn .case of ~n instrume".t shut d~wn. 
Deslgnated"oaCKUp instrument for each type of analysIs should be In operation 
or on standby mode tq, 9Pntin,yewitp the ~1}CllYSi~. Backup equiJ)ment must meet 
all the quality control eritEirief::thi:fmu$fb~'rouflhely checked for the oJ)erational 
status If they are on standby mode. The contingency plan is designed to provide 
paq~y~ ,f0r:!i',II!!p~tt:t9,~,~i'er.~~ti8r:c;liJnmEn~b,. Uisthe respons.ibility of the Section 
Manager of the Laboratory to el')~W~ Jp~~, theR(~ventlve maintenance schedules 
are followed and that all equipmlnf is functioning properly. ' 

The instr(ifn~httl1~t;ri~~bg~nj~ubjedti:!a t6'6V~~loading or mishandling, gives 
suspect ~~,$,~lt~!ortl~,$,~n~Q ~QRwn t.o, ~f:l., g~f~pvve or outside specified limits. 
shall be taKerioUt 'or-service. It shalrb'eiSolated'to prevent its use or clearly 
labeled or marked as being out-ofs,~rvic~. ;L1ntil it has been repaired and shown 
by calibration or test to performcbrf~ctly. ". ,. 

For complete details on maintenance procedures,tHechemlsUtechnician should 
refer to the designated;JQstrYm;e!)V~qyi,P!Jl§U1tmanual for instructions. These 
manuals are located irieachlaboratory area. . 

~;n';-1n:'-t ~ 

Instrument maintenance Procedures: 

'1 " 

. '.? Ch~tkihe 'p&:n.;plt6bfhg~rids~ri1pf<:{'jhttobuction line. 
Adjust for smooth flow. Replaoe when needed. 

Check the waste bottle and drain line system. Drain when half full. 
C, ,:', ,; :',_' ? >.J~-.'':,' :.-~\ .~~.: :~' "~,,,<,;,.~,,-.; 

Checkiiitroger\ level, (forp('ii"ge ihstrument only) 

Clean autosampl~f t~ay andir~lfr . 
" ''''.~ ~ i-\:'\~"~':\' ,0 .. ·. <, ':<'+("";.'._ ',0 >;. ;F)' <'''.,~.:u~ '; , 
Checktne condition' of torch glassware and replace, if needed. 

Ch~etkthe frljgtt6rtUbEn6HN~aror deposits and replace, if 
n~,~,ped" . 

Reassemble the torch and check out system . 
. \,<':. ',' ~,' ,~.\ £ .. ~;, 

Weekly, 

Check the gas lines and fittings forJeaks. 
; -' \ "~:,,, ,! 
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Quarte[l}{ 

. ..'C,I~ati'in~ 'inle!t,tOter t9Jht;! SPe.9trOmt3ter: 
, j '- - - ' ,.\ • \ , , • < - • " - •• ~. -, - (, ~ • , : " , .~, '-. " 

S0'PN6:G: 1 Ov5 
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; :b6ec~~tH~fIle{SysteVv1(I6tl;i~r!tY~Dl3I~te 81)P 'd~stroy unneeded 
"",file~.,:p~P9t1iY)' "d:'" ""'," ,'. . 

p~rfqrmifJ~tfU!T;IE:'p'ge~~ctiqn.1i mit ,,~t9<;Jy~, . ' •... '.' .. , ..... ",.\. ",,' ' ..... '"'' , , " 

,,;,'J'i o"c:,.'/_>";;' '.t'~ r.' ;~;.t.';~;';'? '. ';~ .. -:~ '··,.,f~," /i~:':"L . 
", '. ,Ch.~Q~,~jr' nlt~~ .{~F 9i~ii~fat9r,Chin~rs} 

0" , . , ~- ,,- ,.>. ,; '." • d,"; . . .," '! < , • , " ',", < • 

, :. :.- ,( 

R:e~t~f~' ~,~~~:Ym~,Un1rt9i1::. ,.' ..... " 
Replace air fjlt~r§ . 

. ~- ~;.-; \ ." 

Perform ,igt~r~I~rT}~D.tp!i>rrection, sty~y\~ 
>-;" "-,,,,: '-,_t_'·', .-, \ '--", " 

Drain and replace chiller water 

,," J-ef(tt:r"'", Labs Hydr~ M Automa,te..c::I. ~ercury Analyzer 
" , 

.' ,C~.~,~*I?Y"Il')P tUbm~ r~p'I~~~)IIJ~~n; needed. 

Ct!£t~k .drying~tub~, T 

Chec~,wast~ qQttle a.nd <:irflin line system 
. ; [. ' "~ . . " ~ .. l"' ;.~ I, • , •• J " • 

Dra!" wp~t!=l ,\=1Qttl~, IN!1Em~14 fun, 
[.,' I) 

Check gas/liquid separatot,dieanwhen needed. 

( ..' !,: 

Check optics, clean when needed.' .. 

Olnlttfitly , , 

;RJ~laci~ 'dfYh1g'tUbe. ,. 

L 
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. \ 

• Conductivity Meter- YSI 3100 

.. ,Each U§e..., f., .-

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

Rinse probe several times with DI water. 

Calibrate instr;l[l!T1Emt with,'C\~tandt:!rd., 

. sop No;G. 1 Ov5 
Page4 of9 

Perform final rinse of probe using DI Wt;lter (store probe in DI 
water bottle) 

MoptbIY,D'" '.y . 

/ 
.. , ·.Cle.an cells: using a solution.of100ml isopropyl alcohol, 100ml 

ethyl ether, 50mlconcentratediHC1, and 50ml distilled water. 

Quarterly 

.....,. ,Inspeot platjnumblack celt coating for thinning and/or flaking. 

• Infrared Spectrophotometer- Buck Scientific 404 
'>, > i : \ 

Each lise 

,>,0 Check the.zero,settingand·adjust, if necessary. 

'. Inspectienses:aodlightpathJof:dust or streaking 

i ,\. \Spectronicc~ODjSpectropl:,totometer '. 

Each LIse \!: 

, ,; Rinse sample tubes withDI water before and after use. 

, . Calibr:ateWith: t;lnijlMical· standards . 

. ~'Clean,sari:lplecompartment of any spillS immediately 

Quarterly 

Check the absorbance to transmittance calibration. Adjust, if 
necessary . 

. :' ~. if; . ; .:). 

Check the lamp alignment. Adjust, if necessary. 
i ~' 
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Check wavelength calibration and' photo'metric linearity with Cobalt 
Chloride solutions. See manual for procedure. 

• Tekmar.Phoel'tix.'80DOTOC'o, 'i 

Check levels of persulfate and phosphoric acid solutions. Rinse 
and add fresh Dlwater'tofreS"etvoir. 

Check and drain mist trap if necess~iry. 

" 'Check leVel of waterin.gas/liquidseparator and fill to waste outlet 
i·levsI1Mecessary. 

Prime reagent lines. 

, Jbtiec:k; that hit(Ogen ,flQWintoandout ofthe detector is 200 +/.:. 10 
cc/min. Adjust at gas tank if necessary. 

Check Sn/Cu scrubber. Repack if Cu is dull or granules are 
clumped. .-,::;, 

Gleim the sample boat (soils}·and add clean quartz wool. 

", .~. Check the 'caJalyst (soil). Replace if there.is excess acid residue 

Checkthe;oxygen'and,l1itrogen tanks and replace if below 250psi. 

Monthly 

- -i. Checktnatall 8~port;\ialvethumti'screwsare finger tight. 

Runthe icleaning 1cycle-for:,the'sparger and reaction chamber. 

"" -CheCk, permeation drier(s) for excess water vapor. 
I 

• pf-\ Meter .. Acumet 

··Eacb.use 

Calibrate, using at least two buffers. 

Rinse electrodes with water before and after use. 

Check level of filling solution and add if necessary. 
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• 

.. ,.AII9W:~leotrqdes;:to,:setJn~c;lneutralized buffer solution between 
use. 

Week'iy' .' 
',ii' 

Change the storag~solutlon. 

Monthly 

Change tti~ ~1~6irode 'fH'Ii~~' ~olution. 
";'C,' "L': .. 'j ,," ' 

Analytical BalanceffQP Loader 
' .. /; ,,' 

Complete the required weight calibrations and record values in 
logbook. ", , 

Refer to SOP entitled:'ealaOoe Gfllibration Maintenance, and 
Use". 

Each Use 

Clean the sample holder using the brushes located adjacent to 
the balances."'!: ,', , 

Ac;ljJ;l§t,tbe,;;ero:setting", :" " ,. 

Gas Chromatograph ,·HP5890 $erie,$fAgilent 6890N 

Change th~!S~pt,a. 

Replace liners. glas~t wool 'and ferules. 

Check the carrier gas pressure and replace, if falls below 250psi. 
.\ 

Maintain optimum level of solvents for the auto injector. 

Break off a short portion (about One meter) of the column from the 
. end: ne~r:the injector; 

RelDlace the C3C,.column;·:, 

Check the flow rate. 
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iBake owrfhe electron capture detector at 31 DoC for 4 hours. 

Change the seal for the injector port. 

Clean or replace syringe. 

Bake out GC oven temperature at 3000 C for 4 hours. 

Bake out, i~jector p~rt ~t 2650 for 4 hours. 
J "1, ".., . . 

Note: Detectors are leak tested semi-annually by independent vendor. 
, l \ 

o GC/MS· HP5970 Series 15972 Series 

Clean ion source. ,I' , 

- ,:Replaoe filament, ',; 

Clean or replace jet separator. 

Change gas cylinders. 

Replace the injection liner. 

Change purrtpfluid twlceaJyear • 

.. ' .. Repl8'ca electron mUltiplier. ' 

Tune Mass Spectrometer. 

Clean or replace syringe. ,:.' 

. FiII·solvent·viaL 

o Tekmar - LSC2000/LSC3000 
, '. 

AS Needed 

Rinse positions thoroughly. 
,<.{ . 

Purge and bake each· position fcilrapproximately 8 minutes as needed. 

Bake trap at 240 0 C for about 10 minlJtes. Change the trap on an as 
needed basis. 
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Change purge valves, lines, and sparger needles as neede9. 

HPLC ~ Watersl HP 1100 

, ' 

qh~ckJhe preSS.Ure, of the pump (volumes vary with analyses). 

'('!"; " ' ·VV~§1;l th~A;y$temwith.methanolfor 10-15 minutes (whenever is 
necessary) 

< ~._. c ,,; '.):.~ • 

Check the waste container. 
) ~ . 

Monthl)l 

,'f,;'", "j, 'iClJange th~,prE;l-CQI!,Jmn'fiJter, (f.L-Bondapak C18, Guard~Pak) as 

-. 

need~d~ ;Hi" "; 

; V\la$hfth~sy!?tem with) MeOHfor!2:--3) Rours. 

,Replay\!,! the Pllmpseals(itnecessary). 

'1 !"-, 

, c·~,,- - ._. : ;,' • 

",;B,acRflushthecoJumn uS:ing,l11ethanol. 

Replace the column (if poor response is observed). 

Ie - Dionex 500/600 

Check the gas-pressure ( .... 120psi). 

Sparge the eluents. 

Wash the ATC with 190f.LM NaOH solution for 10-15 minutes. 
(for method UT03/L T030nly) 

Pump working eluent through the system for 20-30 minutes 
before the analysis. 

, I 

Check eluent level to ensure proper volume to complete schedule. 

Check the waste container (empty the container for disposal). 
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'j " 

As needed ;[ " 

Prepare new acid regen.solution 

Reverse floW washth'e ATCwitl1190mm NaOH. 
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I" : Clean 'columns'"witht190mm iNaOH flow for 10-15 minutes. 
'if 

Change the column (if necessary). 

4.0 Documentation 

4.1 Records (Instrument Maintenance Logbooks) i3.re maintained for each 
, . ;,majof'item of equipm$tlt;~heserec6rd~·include documentation on all 

routine and non-routine maintenanoe activities. 

4.2 'Thet Ihstrument' Maintenance lb!!jb06keihcludes: , 

,., " The name'of:theNtemofeqUipment 
,., The manufacturer's name, type identification and serial number or 

other unique identification 
,., Date received and date placed'ih~SerVice(if available) 
,., Current location, where appropriate '. 
,., , "Copy ofithe manufacturer'sintStt'Udtions. where available 
,., Details of maintenance carried out to date 

",.J. 

,'J ; 

'. t 
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,'" : Standard' .operating, Procedures' for-Submitting RepO,lts 
- \ i .' " , .. ~ 

:Scope::: This standard operating .procedure. describes' the proce,dure'Sto be used by 
rep,ortsgeneralion pe~sonl7lel ,in the generation of. sample data reports and 

, ele¢trqnicidatadeliverables(~DO.)to be ser'ltcQut;to clients. 
" : -~: -, -, :". \ . j \.. .;!: , "'" 'l.l 'r ' : ~ 'i' • 

1.0 WORKORDER RECEIPT. CHECKiNG, AND FILING 

1 .1 Upon delivery of samples, the coolers are, lmpacked by the Sample Receiving 
personnel and the samples,ar.e,checkedagainsfthecnainof, custody for 
discrepancies. ' , 

1.2 The samples a're:loggedlitlto ,the'L.IMS-system(a:rid'a:~worKiorder is created. The 
work order IsJhen forwarded by $ample;Receiving to the Project Mati'ager for 
approval. Once the workorder Is approved, it'isforwarded'tothereporting 
generation department who then assembles a work order file consisting of a 
work order with fraction test list, the chain~of~custody formi-the subcontracted 
cllain-ot-custodY form (if applicable), the sample receipt form and the shipping 

, laoel; If'applicable: .,." -

2.1 All data acquired from sample analysis for each Workorder as per required test 
'or Job mtlst'be'eriteredinto the LlMS-database either manu~lIy or 
; 99.9';1fo.ofsample analysis is' ElcquirecPautomatlcally with XENCO. 

'.2J;J- .0rganlos'anctlnorganics'analyses . ,,' 
, , 

ftesults,f(i)r' all analyse's ar9'eXpOriedto the LlMS database by the analyst 
, , ' ; 'or supervisor in the lab6rafory., The exportlntP:H data to the LlMS is 

accomplished through use of various software. 

2.1 .2 Subcontracted Analysis 

'.\ • 'The subcontracts'd analysis 'report- must Mve the following parameter 
fields; analyte, rssuit(c0ncentration), 'analyzed date, preparation date (if 
required), detection limit and units. If any information is missing, the 
subcontracted lab has to be contacted to obtain the required parameters. 
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.~~o GEN~RATI()N OFLIMS REPORT 

Data that, has been,~xported into the LlMS data entry system ci~tabase can be used 
" ,t9 generate a LlMS report which 'can then be used for differentreporting purposes. 

3.1 Reporting Options 

To generate a LlMS report using GPL LRD, first open GPL LRD by double 
clicking the GPL LRD icon on desktop. Choose the "STATUS" tab from the list 
of 5 tabs across top of screen by clicking on it once. EnterGI?L work order 
number in box "SDG". Upon entering work order number,click the "GO>" button 
once, whiChig·loeated;dlrectly rightfof the 'G pu ,work ordernlimber. After clicking 
the "GO>" button a list of batches in LRD will appear. Once the batches in LRD 

. appear.,oliokthe "FuIlSummar.y" boxon,therighthandiside{of. screen onetime. 
; After thew"E'ull, Summar,y'boxh'as been clicked, the ,\:,:1 MS; report will be generated 

and appear oniuSer's 'scre.enJiReview. data onisGreen:by'oliekln g arrow buttons 
back and forth to different pages. Print report by pressing print button on menu 
bar., ., . . j' . . • 

After data has been entered and a UMS Jl;!port generated a~d checked, the data is 
. "J¢ady tobfil: reported,tQthecli\3nt; • Data,oan IDEH~ported in. variousfomats depending on 

': ,the"cIJenW:ne,ecls;,Theclient:mayopt forfaxed. or e'-mailed results, complete hard copy 
.' results; CD's" oraliA ,QPtions. ,;' ,I., r 

4.1.1 

1: 

'-",: 

Clients often request to have their sample results faxed or e-mailed by a 
specific date. The date that the results are due depends on the tum 
around time requested by the client andean b'efoundonthe,WorKorder 
sheet. The data required for fax or e-mail is sample results only. 

,',. " ; , 

The l,;.IM$rep,ort: is faxed ore~mailed'in:itsentirety: or partiality as 
requestJdbythe'client. When faxing, eaphrwork.otderis logged into the 
fax logbook which can be found next the fax machine. The date, time, 
client. contact, fax number; andanyoornmen,tsOs logged into the fax 
logbook. The above infprmation is taken from the client information 

. $eCtioniofthework:order she,et. ,Aftepthetesults have been faxed. the 
eonfirmatlonJorm fr(;)ro'the fl:lxis placed in the work order file. 

. - / - .. 
- . -' ~. 

4,2 Packages (when required) 
.' ... 

4.2.1 Depending onthe n~port type requested by the client, a completed 
haroqopy~ndfor9D, JssenUo theolientonthe due date as determined, 
by thelPontract turnaround time. ' 

\' ~. 
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" ,~ 

--, -----,-------------~-~' 

4.?2, . Nt!3[- the, cRrnpl~~!3q;p,~R~~ge frorn~a,chdep~rtQ1ent Is submitted to the 
. r~POrts;l~,n,~r~tlot\"deR~rtm~nt,jtS$tatys is updated on the daily status 
,.t~pert$ ftp,,"?, rnJ~9ln~]o,:9?[t:9P:!t3t~,\fI!b~n packages for v.:0rk orders that 

" .' ~o not req41~El J~xl!lg g~tturoed. JnJo"tl;le.reports generatIon as complete, 
, : 'theii"status 'i~flq\~~ra~.coroPcI~~~h:qh!3~aily status report. 

AII.p~gkage)~t~Flrfilr~;:rceagy,to ~~(~l;ll1t·tQ,the,QI,iEmt are paginated and 
c9:Pl~~.·,:t~e.c;,lient,g~t~Jti~.cOJ;>iesljhe;number of which depends on the 
qon~~a,Qtor,91,lelltreq\,}~~t"10ifferenf;Qlients get different types of GPL 

, report packages. The different types ot' report packages are G PL Level I, 
! I ~i,I,~Lf:lm:l)'{P5l9~a~e,~.;; "\11, P<?mplet,eg;p~Pkages are ~canned in its 
entirety and a GR!I$.,~yrrecl'E/.!1d:J~t9~fil,9,J.Il'the Reporting Dept. 

4.3.1 When adepartmentfur~~ i~/a 60~pieted hardcopy package, it must have 
[ .. ';.be.~n;ch~pk~dJgr!::Oll1pj~~~P~S$amj aqc\.tl'acyqy thepreparer (analyst) I 

,,£tnd,th~t~qwp~rtflleI11:s,~Wp~ryi$or gr:P§$lgnate. Both personnel must sign 
on the case narrative and conformance summary report. 

'Wh~xd~~pa.p\k@.gege~SJo·:~e~9~~~~g~neratioo:'i~e t~chnician that ' .. ~,"" ; .. : '\' ',- ",,- - . ',. . f," - c, -0 ',' ", -. - ", 

pr{;1par~~,m!=l:1'fl~r~.qrpl3J;:p'~9kagl3,a.Og;.~J~rqsdt gut to the client also 
;'ih~9~~'fRr~bl:t:~9\11P'~t,en~~S9f t~~p,liicka,gl3!a,nd, when completed. a 

, ,I, ~a,ta p!=lq~13!le, q91~9,~ "$,tmy,stbfil~s'lgneQ";i >,) ", 

i:;~{3:3: . A\.qifupl,~t~;~ep9~:pddj~~~~~jll.~IWa,yS,i~:JI~~~i 

, < • ~ 

, •• ,:Signa~l,m~.~b.y!·,th~I,..~>b~r~t~rY'Director and Project Manger or 
;\d.~$ignees, with, the printed t.itle. I 

. \ . ' 

c ~, ~,' :~; :- • ,- j , , , . I . :' _ '.1 _ ' ~ 

, • ,Th~addre$sand phQn,enumber.of 6PL:Laboratories, LLLP. 
, i; 

• The client's name, project name and project manager name, 
, wl),lch appears on the cover, Page.,' ___ _ 

--- ----~-;--------,~- ~ .,-- -~-_~~j~ ~~ -~;~:~:~~> - --- -- - - - --- -- ---- --1 

• The date the report was issued . 

. 4.3.4.2 A copy of the ch~ihr:of.custddy,wfiibhincludesthedate and time 
of sample collection, preservl;ltions, sample analysis requested 

:. :anddateand,timeoHtJesamplereoeiptiThe:shippirtg"label is 
included also. ::, ':l ,; , 

4.3.4.3 A sample receipt checklist that is used to document theoondition 
of the samples upon arrival at the laboratory. 



, , 
GPL Laboratories, LLLP sop No:G. 12V7 

Page 4 of 8 

1> 

4.3.4AAn Analyticc:i!,$ummary R¢por:t th<;itJru;:h:Jdes the reporting limits, 
, "'" ,,' ":' ", " " } 

, test results, ~~thdqs,d~te,a:nq1!Me.()f ~~mple collection, analysis 
an~ prep$ratiOf1)or e~bh:~ampl~:, Th~ Report also contains the 
Worl<ordefnu/fiberifi"a,ctI6n' hllmbers; arid the client's 

, .'('., 'identlfiC'ati0i1fbfeia6h sample.' ,~" "r 

'4.3.4$ Acasa rlarrati~ethaf detailstlle'c6iidition of the samples upon 
,;;,;; arrival at tI1el~mbriltdfy~theC'ase narrative also documents any 
: " ; quality control falrtWe$: or deviatlonsffbh1 the methods cited., 

4.3'.4:a'A'definitibn'pagelthai'prQ'Ildes akey;forthe notes used in the 
. ; ian'a:lytical sUmmary'report. '),"", ',' 

4.3.4.7 An original copy of all subcbnt'r'aded:d~t~ and'supportlhg 
, documentation '(if applicable). 

: c <:. ',! ' , ,: : ." ~ ; , ' . 

\ '. 4\3A.gFofthe:ndri~Nt;I~APa~cre~lted,ahaIY9is;'the report will be flagged 
, ; '" i aild;tlie irifo(matiohWiU be staieer itrttie pase narrative l~ 

4.3.5 After the packa~e has been checked for completenl:ls~, it is assembled 
,', accordihgt<:Nhe'package type~sdesignated;on thE1work order sheet. It 

" , i t: 'is then: pagihatect A:tableb1'doiitehts~eefi$generated according to the 
,t6rltentofthe rJa~ka:ge.Jh~'flriE1i,pa6k~ddislqopied and the copies 

packagedf6rshippin'g;:: rH~ anedytical'scirhrharfreport (including the 
Cover Page), Chain-of-Cu~tody,Samp!e,Aec~ipt C!1ec~list, Qualifier 
page~ a'!1athe' Gase Narrative wiliIJe' paginatett" 

4.3.6 Prior to signature by the Projei::fMa'r'ia'g~f,:thEnlntire data package is 
reviewed for: completeness, confirmation that correct data package was 

, '.presehred; !and 7that tM cbrreCf.'rnai'ling'a'ddress was used. The Case 
Narrative isalsoreViewed,editedaMc:F$lgned by the Project Manager and 
Lab Director. The project manager tnen returns the completed package 
toethe reporting;'depar1mentforc6h"ecti6ns, If necessary, and the 
completed pabkage is sent to the client 

,', , 

4.3.7 After thereJDort,has O'een sentPthe'sentdate and the mailing method, 
e.g., Federal Express, UPS, Courier or mail is noted on the work order 
sheet. '" " " 

5.0 GENEAATJONOF STATUSREPORi1 
,'!":' . 

5,1 The daily status report is generated each and every work day. It is used in the 
daily production meeting to track the, status of all work orders in house. 
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~p , .. ;.;' <?~NE~ TIPl~M~r~;~LE:CTRO~IC:bf.\JAPqLIVE~A!3l;.~$(EOO/ADR) 
',M9,~i'CIIE3H!~Willreq,u~~(t~)lav~;~'h(;Jir:d~t~;~llpmitt~~"sePf~r~t;IY in an electronic format 
i(SRPl,fo.P,R,)tilh~;tormat,ofanEQO/foPRivarje$:llgrf3atly'from. client to client and even 
wifhindiff(':lr~ritprcij~cts fQra sir,lgleQlien"';li.oOs/AORs,areproduced using custqmized 

"prog'rams'andapplicati6ns that query the GPLdatabaseandJhen reformat the data to 
suit individual client needs. The resulting' EDD/ADR file is then submitted to the client via 
e-mail. The process has 3 steps'.. , ',' :;,' 

6.1 

': ~9Gking JhEt W9rk order-In m~, datalJas.~, . 
",Gf:}fl~rIilJing, ~ry;d, reJ9rm~ttir19 ,\he,data;anp' 

Subrnittill9 ~hfilj;cj~t,a,tQJhe, Qlient:!" .. , , . 

Locking the work order ~; , 

..... 6.1 .. /1 !Jhispr:()c~s.l?:I§ ~ccoIT)PU~h~~Lpy,openlng; an application that links to the 
, •. '.' .'i' qgL,~;:it~t;>a$e and ·~I,lqY.v,$:th~ user.tQ;8I]textl1le work order number to be 

. '.' i,', h.)P~139.;:t~~LJ$e,r. Jb~n,~eleQJS!,a; obeck bQXC in, the application and locks the 
;work; Q.r,q~r.L,.qqkll1g!jl w'orK.Qr,Ciier pre\fents, anyJurther modifications 
. being fTl~q,~ tQthe·c;l~Ia,by ,th~ lab. Only.afterdooklng occurs can data be 
g~o~rat~dfqf.anJ~PD/APEt. .' . ';1': .,', 

\ 

;; ,'1,) _~_:':<-L-+j ;'}·,'.':,,·~r:.Jih trl ::_d.:~].,~-~(;L .: . {',', . 

""i:9 .. 2,:1·,M~\~~I,iQP~f~PFl$"are,generatlild Qyqu,~rylrg,;the GPL database using 
. Microsoft Excel and It's query featUre. For each client the EOO/AOR 

,~n~ly,iltwlllprfilpar~,a.{3epar~Je Qust0ltlized geneJatc::wtlased'on the 
client's specified EOD/AOR requirements. The generator lays out the 

\" 
. ,c(a,ta ,fi.e'c:I§.;flnd·,a,t,JtQrn~tlc~lIy,convertscertain.data(forexClmpJe dates) to 

:the fq.rrn~t\req4ired\Qy tne;QII.eqt.Withintheframework of the Excel 
,p,rograrTI~;The, pa~~do;the,IE.DQAOAHs~t/:len reviewed against the hard 

{3.3 

," :.' 

; ; . cQP},:rel¥grtandanYR9rre.ctiQnohdatad.s performed. Once the data has 
',be,erl Jeyie.weCiJ:the. E:D,I~>lAPfMilf;h:Can: best:lved, .either a~ an Excel file if 

' .. ' tnati~th~,cl'~ntrsrnee~or:;aa\fed:and;Cdliv.ertedto various other file 
formats directly from Excel or by exporting the data to Microsoft Access. 

6.2.2 If a olient requests an EDO/ADR but does not supply reqUirements, GPL 
,~as~s,taO,cjardformat~hat:c.al1b\? ,ijsecj.;: 

". "". " , :' >- .. ,'-; :;-:,. : -i:,:~<iit'c>i " :~-.;;' ~ ',,': t~.(·t:: ;-\ i ,'1/; i • ,'.' 

Ar9hivirl9.l=lnq.Su.bm;j:ting ,the ~PP/ADR .::·'.nj" .' 

." ;6.3.~Cqmpl~tep·;~DP;Ah~;tr[~~h~~~"saved to :a,specifled directory on GPL's 
server. Each client has a separate folder to hold that client's EDDs/ADRs. 
The files are stored in theEDD/ADR directory indefinitely Clnd the folder is 
routinely backed up to tape. 
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7.0 

- -~ : 

e.St2. ,i .. :On·Gei tl1ediIe{sy hasi tie'en"saved the;ED/ADRiah~(y~tWill~eri~raIlY the'n 
e-mail the EOO/ADR file(s) for the work. order tothal c::1J~nt~ ql,;'L project 

' ... ', \ managet\,vh6'Wil(subfuH the. eDOI ADRi t6'th~bli~fltki~}eqlJJl~~. Other 
.• ';metlidds'bf'dtHive;I)";ih?l~de djreGfEHl1~iI;'~avin~ th~Jve·to iih~.pata 
.. package eo or>direct trClnsminaroftli'e EODlADR'from thea'rralyst to the 

',i' 
.~IiE!'nt;,i";: '0;, <, ';ii ;0;;' ." ", 

. l}L' .~ r~~ '. ~.~;: j ~ '.f;;' 

ARCHIVING COMPLETED WORKORDERS' 
I 

Work orders that have beerf'Sel1~out. bhecked'fofcortiplet~ness and the data 
package check list signed'by:thelpfoj13ct'manag'er,is~re-llldY'tobe archived. 
Completed work orders are arcf1lived ~itner ih:"H60se bd3tfslte; 

7.1 In-house Archiving 

", .'. 7< •• 1.1>:Work.orders'thal'are·-;readYlobe archivedan:Hiledlnafile cabinet in the 
.~\'O,c.reprlrrtsgenetatl()n §~btibli'bymohtn';"ASl:~~a~~'fills up work order files 

, frotl'f'earlietm6hthsarerembved to ·rrtl:ika 'i'66riHor work order files from 
, ,1 rec;:entr'rronthsl "Asrvvdrkordefs'ftpfn\earller fflO'l'lths are removed, placed 

" .', '.: i~inia.rcHived bOX13si en;d the' boxetareglvefi ariUihber in sequence, 
generated from a list tHat"oetaiis worJ< bftiers' antJ their box numbers. 
This list is maintained conservatively." As the boxes are, filled !,!p with 

y wdrkorders ahCiigi'ver{a ntimoeri'tn'eYi::i'temoved;lntbB'l'lin-hoUs~ storage 
space. designated, for the storage, of, ~m;hivf?d, w,qrk ~rcJers. The in~house 

: ;:stbr.agea:rea"is' keprlockedal1d1:t&ce'$-sfl?lef dnlt'to authOrized personnel. 
; "f :-t i .. ;:'.".: . J., ~~,:~~>;{,~'j ) ;"L" ~r'J_',\ 

'7;2', ", RetrievingWork,Or~ers ft6hi'irt"hollS~!Afdfii~eLodi:1tIQn 
, : ",~ .. ~·:T .r'>- l ~ if' ~-.:.-~ r:·, ,:':. <~',t~ . :" ~ <L' '. >-;!.,<:": 
. ·7.2.1When.afile.isstored.:lh;.hbuse·:a-ffdis,later'needed by a Project Manager, 

,thEHProjectManagerlmost'signoutlth$'teport aiHa/or CD on the sign out 
, ' < c;sMeet, wmithi is'l06ated in fhe1rep6rtihg deparbtienttable next to the 

,storage area.tWhen\the'reportantllbr{~'lDiis'retUrned back to the storage 
'areatilis;thensi\;Jnsc;J,tiaclfln Ornne 'sig'hiil 'sh9'et. The'storage of CD's 
. 'are~kept'iA)ei,sedufe'area arid'onlY'aciae$sibfe·tdJauthorized personnel. 

<~,.~~ ~'.~r.'· . '<~!~' >.'~ ';[".i' 

7.3 Off site Archiving 

7.3.1 
" ; I; i" '~ 

When the.spacedesignatedforin':House:st6rag~ becomes full, older 
archived boxes are moved to an offsitelocation. A list is maintained that 
catalogs the date;tliatthebQ~es Were"mdvbtHo'anoffsite location (Iron 
Mountain), the boxes that were moved and the corraspondingbox 

'.number'thaf were deslgnatetlfor each b'6xbythe offsite warehouse. 
. -: ," .j, ·1 ..:' 

,> •• 
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7.4.1 Archived work o~d~rs from the oftslte locafion\:lariber~~6'~~t~d'to'be 
sent back to the lab if Jl,eeded. To do this a call is placed to the oftslte 

. ;', ,)99~tio9,;(lrCmrvr9!.1n!i?IIJ!)J, iTMoperator will 'request: tHat the caller provide 
them with our account number, password, the box the desired work order 
is located in and It's corresponding oftsite number. When ,the work order 
is no longer needed, it is returned to the warehouse. 

7.5 Revisions, Additions or Deletions tei' Previously issued Reports 91 ADalysis 

7:5.'1' A~yc~~hges rri~d~t~ a~'i~~1 Repo~'~ust be d~cu~ented USi~~':'~eport 
of Analysis Revision/Addition/Deletion Forl1'l"(Fig t).;y.9pjes ,qfth~fprm 
are ~va.i!S}ble. fromJheReporting Department superVisor. 'The form will be 
compjete?~y the p~rSQnJequesting a revision,to a previously issued, 
Report of Analyses. The apprpgri9te.sectionoftheJormwili be checked 

, . ana the reason for the revision. addition or deletion ,will be described;/n detail.' '. , . ., .'.' ." . '" 

7.5.2 The GompletedForlTl wili bereturned'tothe Reporting Depaitment along 
,., with any supporting·dooumentation {Le. ,copiesof logbooks, 

chromatograms, eto;).,The requested 'changeswill'befi1ac:let6 the 
,Report of Analysis. The entire data package,including'the comPleted 
"Report of Analysis,Revision/Addition/E>eletion"Ponn'WIII'b~.'giveli··lq the 
Lab iDifectOf for review. If the '\Lab Director approves thectlahges, he will 
sign on the indicated line of the form. 

, .. 7.5.3 .' When the dala package a'nd'signed Form is [eturn~g td tl)6AePQrlJng 
Department, they Will send 'fhe revised Report of Analysis to the cliet"l~ 
along with any required'supplementaldocumehfation. The original form 
and all supplementary documentation will be archived Wlthorigirlal data 

,package. . 
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" Fig:1'" 

!Report of;Analy$isReviSiOritP.tqd,itj*,n![)ElI~tion Form 
. i: " ,-<: ~ 0, .", I" .: f;,! ," ~ ,::: <,. '. ',.}', c' " , 

Work QrdeJ'#: 'i" . 
',,', 

,.\,' , 

" t. 

REVISION ".,.Da~filof, fievision:'_ -------1 

Reasd~ :tcrRevisibr1: 
~ , , \' " 

.t . .', .. 

;!' 

'Oate of Addition: ______ -1 

Reason for Addition: 
''', 

DELETION: Date of Deletion: ___ ~ __ -I 

Reason for Deletion: 

Revision I Addition I Deletion Approved by: 

Lab Director: _______ _ Project Manager;, __ --"-----

------------~SQ~Ne.G~~Vf~----------------~------------------~--------------------------j-
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SOP No: G.22 

Title: 

Scope: 

G~neral lab'or~t~ry Multi Incremental Sampling (MIS) sub-~~mpling procedure. 
".' .' -l .• : 

rhis SOP addresses the laboratory's procedures for drying, particle size 
reduction, and sub-sampling of multi-incremental soil samples' form eta Is orland 
explosives samples. 

\ , '. ~. 1 ; l 

1.0 METHOD SUMMARY 
I;' I 

1.1 The purpose of this Standard Operating Procedure is to describe in detail the 
methodology and protocol used in obtaining representativeemvjroQmen,tal 
samples. It describes in detail sample handling preparing, dryrng, sieving 
grinding, and pulverizing. It also deseribesthe pro,cedurefor sub~sampling of the 
processed samples. 

,",l 

2.0 REFERENCES 
.. _"\.," :\i', ~~~' -l,',- ~\L 

.. ii\:, ~)v\fa46 'Method 8330B revision '20Gtmber 2006.,"'" 
"'-'.-~ ';~., ;','r,' ·C"'._I','_' - '.<n·:-

-'\ . ~' , : EEPAI600/R"03'/027I'Gl:lidance'for0btainiM9'Representative Laboratory Analytical ( 
Subsamples from particulate LaboratolY: Siamples;\November 2003. 

ASTM'P6323$tandard guide for taboratoryJorlaborQtory ,$ubsampling of Media 
Related to Waste Management Activitjes.; ~,' . 

3-:0'" ,,·,INTERfeRENCES··. 

3.1 Sample processing hardware must be' clean to ~i~imize':interferences. 

4.0 APPARATUS AND MATERIAL 

. ".', 

",." 

" « 

" ,-, , .>: ' 

P~ck Mill (LAB:~CHNICS Type LM1.P) 
; - ~.:; \ ' . ..' " " . . ; ~ 

Flying saucer bowls (Part #1658-000160) 

Puck-off-center hole .. 

Bowl lid.' 

,". ' 

:. '.' 
" 

Sieve appropriate 'sizes ITfesh' (Brass, \:JSA Std. Testing Sieve, ASTM E-11 
specification;) ; 

:;t '- r~,' ~, ; \ \./ 

;';';.' Drying' tray (Steel orAlurninum, 18.\' x 26'\';1'id~ep)' 
,'I 1,' ,'1 ';:';:" i, ::;.(: 
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( 

, Tray,rack,(RUbbermaid model# 3320) 
. , , 

Tray rack (Restaurant PrOduct model# 511 ~012) 

Tongl1e Depressor (Wooden spatulas) 

SOP No: G.22v4 
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Sub-Sampling T' spoon ;25 TSP/1.23 ml (Polystyrene. flat bottomed. Fisher 
part# 14-375-254.) 

Balance capable of weighing 1,Okg sample with 2g precision (Taylor TE22) 

Ottowa Sand. 

;': 

Tray liner paper (lab SoakerVWR item #52857-120) 
-

5.0 REAGENTS AND STANDARDS. 

5; 1 Reagents',' 

',;'i 5. ~':1' HPLCe'rade Acetonitrile. 

5.2 Laboratory Control Spike solutions. 

5.2.1 laboratory Control Spike solutions are obtained as single component 
standards forA4 compollnds.atvariea" co'r.l'centrations ,(SE!€f appendix B). 
Typically 100-200ug/mL.. The standards for the matrix spike solution must 
be;fromrasepa~atelJendbroradifferehtlot th'amthestandardsused for 

',the caliorationsoILltions;, " ' ,;,' ", 

5.2,2'" Nitroglycerine standard is obtained, asa single component 'at a 
concentration 5.0 mg/Kg. (See appendix G), 

5.2.3 PETN standard is obtained as a single componehtat a, concentration 5.0 
mg/Kg. (See appendix D) 

~ -' ~: ' ' 

5.2.4 3,5-Dinitroanoline d standard is obtained as a single component at a 
concentration 5;0 mg/Kg. (See appendix E) 

{ I~.! 

5.2.5 These amputat~d standards are good for six months or the date assigned 
by the manufacturer. 

5.2.6 All the abolJe solutions mu~tbe refrigerated' at 40 C (± 2~q and stored in 
the dark. ,'~ 

6.0 SOil AND SEDIMENTS SAMPLE PREPARATION' 

6.1 Samples are expected to arrive in plastic bags or other suitable ;containers, with 
analJerage weight of 1-4kg. Empty the entire sample onto a drying tray, lined 
wlthlinerpaper.M the sample isparticularlywet.:-linerpap~r may not be sUitable. 
In this case. plastic film will be used. Moist soil samples are, broken up into small 
pieces with a gloved l1and prior to drying. Air-dry the soil sample at room 
temperature beiqgcoarefulnottoexpOSEi,the,samples.to,direqt;sunlight. Record 
the date and time. The drying tray rack must be locatectin a well-lJentiiated room. 
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with the ventilating, system in operation, , 

6.2 • , ; Toens4fe thattheiclryingproQ~$~ Is(cQmpl,eted:jhe'~ampl~weight is monitored 
amdreccrdedin the:Ml$sample prep~ration logboQk. The drying process is 
con~idered'cbmpletewhen the weight ohaoge9ver;~ peri,cd 9f aUeast Yz hour is 

,··,<l%I;RecQ.rd,thedmitial andsu/:lsequent n:]!sult~,;.· .' 
'j' 

6.3 Pass the samples through a #10 (2mm) sieve. Any clumps and agglomerates of 
·sbil are broken' up. into~small.piEtGesjwith.·a glo~§d han~,,:.ln ~c;I.c;Htion, mOSses and 
. ·othertypesoHiJ;jevegetatlon:will b~ .physicaIJ~$hreddIjlQ,;vvhi!~ sieving to release 

entrapped fibrous .residues; Remove,. ther oversi4t;!dfraQtiqn 0(:tI16 sample that 
was retained on the #1 0 (2mm) sieve. Weigh both fractions and record both 
weights, in .ai ':ogbQok;::rhe~ over$jzedJracti()l:risret~ined witt) ti1lil:prigir;1al sample, 
but is not ground or extracted unless specified in the project requirements, . 

<'<, '. -~; -it.' (: ,",' ,;,'- ~{:\ ,::'\L :'~ 1;: __ (;:<,-"-~:' ,,", i ~" 

,;, 6A " <To prevEmt'<FrosS'contaminCltion of; ~arnpllilsi~!ilch:,,~i~v~: r,nu~t I:>~ cleaned 
thoroughly and dried before new sampl,eisload~9.,~efertq, (3PLSOP G.2 
sections 7.3-7.5for specific instructions ' 

6.5 If required' by the pr~ject, th~ ('raction that did not pass through the sie~~ is 
., 'processed ,tor~duoa,the!parti(;lesizetp <2mm. ;:mctaQQed. ~o: thasample prior to 

,grindingaMollowsl:Neget:able matter is, remc;lVe,d(an9,proC,~s~ed in a laboratory 
,blender:' untihibNilLpass:through the'#lOsieve', ;l\nYJlOn;veget?ble matter, as 
well,;3sany: materialithat oouJd'l1Iqt,bereducedio theblen<:ler,i,sshipped to 
Penninian,an6,BrowndIlBaltlmprei,MO for,pulv¢.rizl;ltjoO, Th~.'Teturned sample is 
passed through;the:#:10,sieveaiild{addedto.~he rernai~derof.t/;1e; sample. If any 
material remains that still will.not pass through the #1 o sieve, the client will be 
contacted for further instructions. ", . " , 

6.S, 'Samplesaren9w ready for:furtherpreparation:or !:lub,~samPling,dependlng on 
'r ,specifiQrprojectrequirements:}" 

6.7 , 'If analysis,. requeste6 ar.e. oniy;fOne)(plosiveS;:·J!lrolP,~fi:1c!··tosection B.O. 
! 'i "~ "~'?' 'f ( 

7.0 Sample Splitting for Explosives and Metals AnaJ.yses ,,' 

(7: 1. .If indepehdenqseparate) samJDlescontain~rslau~,'f.lot;col.lect~~ for metals. The 
.], existing dried and:sieved·'sampl§;ls.\vvill:sub:lilampl~qfor'!YI~lf;:lJs ,ana!ysis prior to 

sampleqgrind;:Fiv@':lQram sull!;-$~,m~lewillbe ne~,d.t;!.dtqpE:lrtqrmMetals digestion 
and analysisL~Thefi\le-gramsat;illp~e :wHIi.bli),$l.Jb"saJ11plfilc:l, iQJh,e, following manner. 
Using the sUb-sampler scoOP, take about 'lI.t scoop sample from randomly 
ch6sen: 10catioJ)s,bysar:npling J!JeiWhll>!e.profil~of;the~gmple Jray .. , • , 

',ApP'rc;Jxir:rtately 15:"'20,different auP:;sE;I,rt1pl.e.dl?c.oops,wiUeenecessary to obtain 
, ,~the five .. gr;am sub,.sarnple;,RepeaMhe Iilr:OCe$~ ,aodcollectiqduplicate sample, 

should re·digestion is necessary. Recon:Hhe.e,~act weight oith€! sub-sample in 
the appropriate sample digestion logbook and digest the entire sample. Proceed 
with metal digE,lstion as described.inSQPH,2,,1.The·entire sl!b~sampled must be 

, "'digested, ·TM) [E;lFhainder oUhs'i,sample (if e~plosivel:J,n,a,ysis by 8330B are 
", " ne;cessary) ,Will bei pr<l>,ce'ssedJurther; l/sing the grinding process outlined in 

section 8,0. . 
'~, " :~ " 't., 1 <" 'J, ;.- I -!. , _ (,:', ,) 

"8~O ";';GRINDINGSAMPLlti,FOR SOILAND:SEDIMENTS'USINGPUQK MILL. 

8.1 

, 

To prep~re sa~ples for'explosive analysis, place a portion Qf:the sample (upio 
500g) in the grinder bowl of the Puck Mill and grind the samples for 60 second. 

, .. Empty'theground'sample portiononJo a eleanIined.tray.,Rej?,eat the process, 



GPL Laboratol'ie5', LLC 
.' . . l . 

..... SOP'No: G.22v4 
Page 4 of 7 

until the entire sample is grouHd. To prevenUhe Ruck mill from!warming up to 
the temperature~ where some energetic compounds may be lost, allow a three 
rtlinufesc~60j:dbwn·tilneperjoa between flv-e60 ·se'cbnds,grinding~cycles. To 

'" demonstratettiatithe procesS'iscotnplete, .pa'ssa portion ofgJiownd sample and 
':passedtMroLlgh :a l#200' Sieve. If the samplepo'rtion does, noti pass through the· 
\·#200 sieve, contini:ie the ptbbEiSS above, u'ntiHhesample portion passes 
throu~h., . 

'8.2; TO'preverf¢fosscontarninationOfsarnplesjeSGhbOWI, puck; lid:and sieve must 
'. becleanecJ!tl1oroughly and.' dried. before new sample"is loaded~ Refer to GPL 
sap:G.~2;~ectio~s 7.3;.7'.5 for specific instru~tions .' , 

'.'.~ :_;-':"~~1: 1 :';:' {;~ ~'.:.'-~: > , , •••• ~.~ ":. rF'~ (,-t" 

9.0 $UB~SAMPUNG OF 80lLANlDSEDIMENl'S'SAMPlJiSiF0R,fiXPLOSIVE ANALYSIS . 
. , ;;",'1;- . t-:;' ;~~~,,\ .l~; . \., -~ ': .. ';: . 

9.1 The sOil,or sediment sample (the fine powder) is emptied back onto clean drying 
tray,~ fre$hly linedWithlifier paper. • Using a;wooden spatula; evenly distribute the 

9.2 

9.'3'1: 

groUhd sample 'on the tray~'" ' ; 
. - . : ,,-: ~ , ". {. 

Sut;>-sampling is performed using a flat-bottomed, straight walled scoop. 
. , '. . \ I~.· , I ~ 'g f ",., , :',: 

A1'0~gram sub.i.sample WiII'be Collected forisubsequent sonieation and analysis 
bf'explosive~!(.T~e tOgsub,;sampleWiII becollected,inthepsameananner that is 
'ois~ibed in 'section 7i1:A tblal·of 3Q~40sub.,s'a(11lDlingincrements·Wili be 

;;neo'es$ary tbobtairf,thE1'1 Ogrequfred for soni0ationan~analysis;, Record the 
'exatt :weiglit;6feaoh' sub-sample':in ·thEif appropriatelsample;extraction log book 
and 1sonica!e;the entire' portionofcthe'sub;:sample.· ,0':" '.. ! 
.' ~ r :.- ;';. :, .i';~:' ,"" .. ~ '! '~ ,.; 

10.0 QUALITY CONTROL. 

. 10.1, To ;ensUretRcit the process'C1!oes' hot introduce target;analyt~so( other' 
. interferences into the ground samples, eaoh:batc!i:ofsampleswill include one 

bottle containing 500g of Ottowa sand, which is dried. sieved, and ground with 
the same'BclOiprT'Ueflt ;andrhethodology;as,the.client,sampl~s; <,This blank 
material is then sub.;sampled in the same manner as the client samples to obtain 
the background matri)('for;tlieMe~hod;Blank"'-" 

1 0,2 If the cqntaminatlon irHhe blank meriti'oned,in ;se¢tion.:1 O.1,i$ ,> Y2 reporting limit, 
, ~lIs'a'niplesaS'S'00iatedwith;(:lontaminatedblanl<rnust;be re,.e*tracted and re

Malyzeqtif>sufficieAt seimplC;1E!Xists 011 alJ;sarnplesassoQiated with the 
,,' ,coht~H¥liri'ated blank:·m.i.Jstibequalifiedwith II 8'''·'qualifier:.t,; . " 

; .. ~:~'{J ,_ ,:"~., '; .::.-, ~-'I 

10.3 'To 'dem~l1stratEl'that;the:!lJi"hlding 'prodess,cloes not ,cause undue: analyte loss, 
'each'batqn!:lFsamples Will include haboratorY:Conltol,SamJDle<{hCS) spiked with 
, target'CdrnpOUnd 'priofto' griRding,l'heLCSwilbbe comprise; of500g of ottawa 

sandspikeda1:rfollowed:' '" '" 
,',' :.,.,'( ; .. 

"10:3, 1Usihg a, syringe; spike ,2.'5mlotthe, LOS spike solutiom:(Appendix B), 0.5 
tnl' dfNitrogl¥cerine'solution .<Appendix:(3) .. 0.05 rnl;ofPEf.TN solution 
(Ap~endjxDY, ;0;.25' ml;Qf"3~5~DinitrotohJne SOr~!i~;ni(Appendix E) 

10.4 The LCS standard must meet criteria for recovery as described in the DoD QSM. 
IfQC"Cflt~ti;ii specified! In tneDciD '<.:.lSM, are riof:nne:t,~lI<s'amples ,ElS$tlciatedwith 
LC~ will be re~analyzed and the data will be flagged as prescribed in the DoD 
QSM. ',; '. ',', i i, Y: .' '·i'·,. " .; ,~.:: :,. " 

·10.5'To:dembhstrate,thatthe processadeqU~telY,homogenizes, apdaccurately sub-

.i 

I' 
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samples each mUlti-incremental sample, for every twenty-field samples 
processed under this SOP, onesamp!e is sub-sampled in triplicate and 
analyzed. The triplicate;i:lnalysesmystyj~ld a RSD of20% or less. If the %RSO 
IS >20%, the$~mple will bere-digestlrerextract and re-analyzed if additional 
sample volumei~ .a.vailable. .... . 

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

10.6 A separate sample is also sub-samplecfin'triplica:teforMS/MSD or MD/MS 
extraction.;.as specified by th.e relevantanalyticaLmetho~t The MS/MSD are 
spiked after grinding at sample extraction level a$'speoified by GPL SOP 8.11. 
The percehtrec6y~ries of M.SiMsb mustll1~eUhe"Jr:C$ lltnits. The MS/MSP 
analyses "nust yielc;la RPD:6f 20% or less. If the~PO exceeds 20%, corrective 
action as ~pecified in the DoD QSM will be followed:' 

; ; , ,-' " 

" ". 
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'XI;! o§J'iles ana vtes " 

ANAlYIt_". " 
" " SPIKE level 

'iua/K~ " 
! ' 1 35,.;Trinitrobenzene ',1 :100 

1'3~Dinitrob~nzene· ' 100 
d',' 

" ,":1 " 

"!2.4cS':'Trinltrotoluene :c. '. 
' , 100 " 

, 2 . .<i:.'Oihltrotofuene , 
/ 

J."' 100 
, 2 6-Di~itr6t61~el1~ '" '100 .,' .•.. , 

2~Ami~6..4.6':dlnitr()toluene 100 
4-Arnino-2.6-dinitrotoluene 100 
HMX 200 
ROX , 200 
Tetrvl 200 
12-Nitrotoluene 200 
3~Nitrotoluene 200 
4~Nitrotoluene 200 

_0_.-

AQgendix C U9/1s~ 
INitroglycerin . II 5000 

Aln~endix 0 ug/kg 
IPETN II 5000 

b,5-0initroanilintl 
AQ~endiX E ' II Ug/~g 

1000 

"-.'-~' 
,1 

-." 

' . 

J 
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I, .WIIS Sample Prepara,tion forGPL Analysis 
. ;\lVork Order # : '. tClient: 

t'-< 
::: 
~ 
~ 

-", 
Note; "": 

!::i 
Equipment: 2.6mmSieve (tHO),' Scale readable to 1 grams. . '.~, -~ 

"': .... 
~ 
~ :5: 
t"-< (f) 
t"-< en () ):> 

:5: 
"'0 

Moisture Calct:iI~Jion for Drying Process 

GPL 1'.~ass (g} WeI Mass (gL 1l'lry·Mass (9) 2DryMilss'1'1) :I Dry Mass lui 4DIYMassl(gj 5 Dry Mass (9) OversIzed Mass (g) 'Sample Masslq) 
Fraction 1'tli~;& Paper SampJ€) Tray Sampje + TrilY Sample ~:r{ay Sllmp/e + Tial" Sample + Tray Sample'" Tloy Sample Only, Saj;nple pnly! 

1 i' 
2- " "c<' 

3.. ,.' 
r 
m 

el ...• 

5 .. "', .. :0 
';;:0 
.m 6 , 
"'0 
):> 7 ~ ~" '. 
;;0 

'i):> ",,,., 
0 

8 
9 •. ," f 

10 .,.....::. --- -

11 ';. . . t.L ;z 
12 

.:'1] 

'·:0 
13 . ,." ":;0 

.(j) 
.' "U 
·r 
):-
Z 

• "j ~ 14 ." . 'iO I· ' 

15 -l- c".; I -i 
'J6 

):> 
r 
-< en 
m 
(f) ~Lr'l< I -. § 

-mmenls: ' 'c ) 

-en 
.0 
;-0 

-oz 
Olo IQ ., 

Analyst: Date: .. 'Sample maf€rjal~hich<lidnol passJhrough·a 10-mes~ sieve 

Supervisor: . " Date: '" ", ?Sample maleriaLwhich pa~s.ed through a 1CJ'.mesh sieve 

CDC) 
-..Jj..) 
ON .. ....,., < 
'-..J ./>. 



• ; '.' > • ~ 

GPL LASORA TORI~S, LLLP 

FORM# 0-10 

Vi.E. ~SI .. O.N N· .. O: .. ·'~; .. " . bA'T' '.';" ..•. 1"\ .• ;.:, •. \ t;) () 10 Q01 
, '\\.". .';,,".;:' .' i 1:;:; ..... H~ - d'-- 'J . 

SOP TITLE' \ ,t' . ,. L . '. . .~ .',. , ,.' ,'" 
. :. "W . SUp- fOJ>. ~V ... ; .• ~ ".~: .. ~'; .~' : '(I. I ~' .. " .i' .. 

SOP NO: 

, ~: ! ,-: »:r-+ ;~ tn\~l}H:.tt . 
; . I ';; . '1 1 .. 'I> . 

... &; 
" • ') i }, 

REVIEWER: ;\'Y, mATE; • J! '1:') l~ 
..~. .,"'" : 

...... . ... cLDATE;. .,' 

CHANGES ~A~E: ~OR N) , '--'-, -:-Ij-~,:"""'-, ~" . ' 

IFYES. . . .': • 1EVi iE"'SION ~O: ~. DATE:' 0 'l-~ {O Cf:, 

SUPERVISOR: '., 

PLEASE GI~.E ~ BRIEF DE~C;RJPTiON ~F tHE CHANGes: i ' 

~ \J{ ~i XJ\.Qs\1,\\. ~~<lb~~~~\ ;.w~r<? ;~~ ~Ov~ 
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SOP No: S.11 

Title: 

Scope: 

R1RLGAnalysis lof Nittoaromatic;and,Niframine E~plo'siveResidues in 
Water, Soil, and Sediment Samples \ , 

This SOP describes the analytical methodology employediin the: " 
analysis of water, soil, and sediment extracts for explosive residues by Method 
8330B' . 

1.0 METHOD SUMMARY 

1.1 The purpose OftHisStandard,OperatingP,rececfureis to describe in detail the 
,I. \',! ',:methodology' used in.the analysis'0fvJaler, :soil;:andsediment extracts for 

;;expkisive.residue'~dtnpoUhds;The\metl;'Jodology'confoi"ms to that specified in 
", , SW84.6'method8330Al8330i,rplie,compoundsto'bsl anEilyzed in this method are 

listed in (fableik" ;'.i . ' '. '\ j ", ,.' 

TABLE I 

COM FPtDl:J ND: NAME \"'·"GAS'NO. 

HMX. i:~ 
1,3,5~TNB 
Tetryl:': 
TNT 
, 4i .. A.;,2';6~DNT 
2,6~DNT 
4~Nitrotoluene 
RDX 
1,3~DNBi ,; 
Nitrobenzene 
2~A~4i6~DNT 
2,4~DNT 

, 2~Nitrotoluene 
3~Nitrotoluene 
a,5~lDlriitroai1i1irfe . 
PETN 
Nitroglycerin· 

26!i},1 r41 ~O \', ,', ' 
99~35~4 

479~45~8 .'. 
118~96~7 

·1946~5t~O'''·· 
606~20~2 

f', \ ': !99'..99~0\ 

121~82~4 
99 .. 65 .. 0' "~I 
98~95~3 

355"'72;.78 .. ~t 
121~14~2 

88~72''''2 .' 
99~08~1 

618:;871,.~ , 
78~11~5 

;55~63~0 
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. .,,' " ,'; " '-

SW~46 Method 8330B revision 2 October 2006. 

SW846 Method 8330A revision 1 January 1998. 

SW846 Method 8330 revision 0 September 1994. 

, i.'· 

3.0 INTERFERENCES 

3.1 ,GJas5wareahd other'sample processing hardware mus,t be~cleafnb minimize' 
interferences. ,:' 

4.0 APPARATUS iAND;MATERIAL 

4.1 HPLC Instrument. 

4.1.1 A Hewlett Packard HPLC system - HP11 00 series. 

4.1.2 A Waters Model 501 Solvent Delivery System (HPLC Pump), Waters 
<WISP 7,12,Autosamp,letanqiWatersiMariable Wavelength Detector Model 

;i,:, #486,orJ.d NElAR ,lJVI8;.201 iab:sorbaneedetectqr.:iSl/sed as:an analytical 
, ! systetn;,cornplete:With prirnary:c(])lull1r,(p',henotnenexUltracarb 5um ODS 

,·:,.(~O),250x4;6Il1m1.pr~quivaleht)i:Gonfirmatbry:,colur:mn(Phenomenex 
Synergi 4um POLAR-RP 250x4.6mm orequivalent);and,pre-column' 
HPLC inserts of corresponding stationary phase. 

4.2 Other equipment. 

4.3 

T emperaturecof,ltrolledultras0l'licpathl; : '" 

Balance- Capable of weighing +\- 0.01 9 
<.,--' ; I 

Magnetic,stirrenwith PTFE stirring bars,,: 
: fi: .( 

Vacuumpump{GE Motors/lndustrial System). 
~~~-<: -,~) 

Filter holGler Manifold 

Millipore~4imm Glass Filter Holder 

Chiller M~del No' 1156 VWR. 
"': I

Material and supply" 
,. 

- ~" 

'l,'" 
t ~ . 

Disposable:carttidge filters -:,-0,45umPTFE',filter. 
I -': 1 -~", >;~ 

Pipets elass Aglass, appropriate size,s; ( ,;;;., 

Volumetric flask -1 Oml, 25ml, 100ml, and 1 L, with ground glass stoppers. 

Glass Vials-40ml, 60ml. 

GastightSyringes- 1 ml, 500ul and 25ul. 
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5.0 

Mortar and pestle, 

Sieve 10 mesh. 

Class A TC and TD Graduate cylinders-1 Land 10ml. 

;.. i', ,:;Disposableaiwminum Cilish. 

Deposable aluminum weighing di~h. 
,'\ -, , 

Disposable pipettes. 

Disposable filter device-Whatman brand,'" . 

.. De~ressorjTong\Je{Wooden.spatulas) , 
, ,~<, . 

~Amber Vials-1 Om I; '20ml 
f i;; >'_, -i ,":' . :.~ J <'-\I"! t" 

"Fishetbrafld Sodium'chl<l'ride', , ~. , 

~ (~ : '- > ': -; : 

,'- ".,Fisher, i:lr:and)AoetohitrlleHPl:.Ograde. 

Sand -risher bhancL:;: 
;,,'.' 

OPERATING PARAMETERS '. \'. 

,", :l'VIobile phase~\,50% HPIiG\!llrade Methanollh50%dei6n'izedi H20 for primary. 
60% H20, 5% MeOH and 35% Acetonitrile for cohfirmation. 

Flow rate: 0.9ml/min for primary and 1.0ml/min'for confirmation ·analysis. 

-.. :"lnjectioh'voluhi{el\100ULfixe~lqop; ,.: "','1" 

,.1,. ""'" ."- -1" '_}';, -i 

,'Wavelengths; L210nrilano'254nmfor.primary'al1d',confirmation. 

• ," J ~ 

6.0 REAGENTS AND STANDARDS 

6.1 ' ,iReagents.,' 

HPLC Grade methanol and Acetonitrile 

Calcium Chloride Desiccant (High Purity) 
C"';;;,\r> . >\,,;~i' :/H';; 

Standards can be'obtain$a as. an, ampule<from Absolute, Restek, or other 
suitable vendor.' , 

:') ~,,~, ':_{'~, '<-: ~~~~ ;1" ";;', "' \" 
, ,..:, .' Sodium~Chloride,iNaCI;; Reagent Grade:, " 

/,',- '. ';',,";');) ',<:,';':1'; ~<;; -1' '.' 

Tetrabutylammonium dihydrogen phosphate, 97% 
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6.2 Standards. 

6 . .2.1. SourCe Standards. 

6.2.2 

6.2.1.1 Source standard solutions may be obtained as single component 
standards or as mixtures atooricehtrations suitable for preparation 
qftheintermediate standard, typically 1000-S000ug/ml. The' 
source standards. may be retained until'the;9xpiration date 
provided by the vendor. 

6.2.1.2 The source standards should be stored refrigerated at 4°C (± 2°C) 
in the dark. " . 

Intermediate mix. 

6.2.2.1 The intermediatemixdsprepl3red bycombiriing the necessary 
aliquots of the source standard(s) in a volumetric flask and dilution 
with Acetonitrile to voluri'lej .. Theifinal'concentration of the' 
Intermediate Standard should be 20ug/ml for HMX, RDX, Tetryl, 
2-NT, 3-NT, 4-NT, 3,6 .. DNArahd1,2-DNBt~surrogate) and 
10ug/ml for 1,3,S-TNB, 1,3-DNB, NB, 2,4,6-TNT, 2-A-4,6-DNT,4-
A-2,6-DNT, 2,4.,.QN1';an·d'2,6~Dt~Fr.;iN<Siarid! PETNare not added 
to the Intermediate, since separate calibration curves are used for 
them .. AseparateP>ElfN:intermediate~ iSiprepared at SOug/ml in 
Acetonitrile. A NG intermediate may be prepared if necessary, or 
the individual calibration points for'tlileNG.clJrve may be prepared 
directly from the source solution. The intermediate standards are 
discarded after-3D days~ ,\ i , 5:" " '.-'~ ~.j . 

6;2.2 .. 2 Inter:mediatestaliidardsQouldbe .refrigerated at4?G,(± 2°C) in the 
,.·~,;,',.ttdark .. : '"I ,/'::~.- :,·d .:'."~ ,or, 

.6:2:3 . Working mix'. ~ , . 

6.2.3.1 A Working mix is prepared ,8sheeded ,bY'.adding2SuL of the 
intermediate standard (Section 6.2.2.1) to mix of SOOul calcium 

,; chlor:id~and4lSul Acet()hitrile·toiYield as:Qlutibn with a 
concentration of 0.2S and O.SOug/mL. In the same way, a PETN 
working solution is prepared as needed with a concentration of 
1.2Sug/mL. ' " .' 

6.2.3.2 The working standards are not stored, but preparedJresh 8S 
needed. 

6.2.4 Surrogate spike solution. 
;: ./.~. f : ,c .' 1 

6.2.4.1 A 1 ,2-Dinitrobenzene source solution is obtained at a nominal 
,cohce.rUration of 1000uglrnL., i ." 

6.2.4.2 The surrogate spike solution is prepared toa nominal 
concentrationof6.011gitnL'by;plaeingan.aliquot of the source 
solution in a volumetric flask and dilution to volume with Methanol. 

.-
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6.2.4.3 The surrogate spike solution is good for 30 days. 
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6.2.4.4 1 mL of theSurroQli\t~sRike;~Plption i~sRjkedtQ,;all~amRle~, 
Method Blank, MS/MSD's and LCS's prior to extraction. 

6.2,:.4:g.,Th~s,lIrf;9gate~~I'uti~l1smu§ib~,st()r~d.r~frig~~~~~c1 in the dark at 
,: ,M,C(;t,~~q);" ' '! " 

, : , 

6.2.5 Matrixspike solutions': 

6.2.5.1 Matrix spike s()urye;~pl,4tions may be obtainedas single 
component standards or as mixtures at concentrations suitable for 
preJl>,aratipn Q(;:the interm~,Qiate staoqard, typically 1000-
50,OOl;lg/rn~, ~~~ndardJ) fpr.,the m~tri?C,spike SQJu'~i0r\mu~~p~ from 
a ,,!jj~l?aratev,enpor or a ;diff~rent 101 than the standard~ used for the 
calibration sOh.itio~s: ThesQurce stcirlClards may be retained until 
tlJe,expirationqate provic;l(jlP by the, yendor.,! ' 

(ii, ,6.2.5.2 Th,e matrix spjke solutio~;i~ preparep by placing aliquoti'of,the 
" source soluticms in a volllDletric flli\,sj< and diluting tpW:91~m,e with 

~q,~tonitrile.A!1 analytes:"except NG should be presetltat pug/mL' 
i/'lJ~e final solution. A seJ')arate NG matrix spike solutio(l!.is 
prepared in\A,cetonitrile Elt:a concentration of 10Qt!g/ooL. " 
:"( '>.,,:' -fJ(': CL', :"~/I 

·6.2.5.3 Ttw,~e solutiqns are goodfpr 30 days from the time of preparation. 
,. 

• : ~ " c _ .. ' ,. ~ __ , "J 

,,' ,,:6.2.5.41m4 of the rrt9trix spike solution is .. added to thE:l,I.;GSJmdiMS I 
, ,.,' MSD samples'prior to extraction. 1 mL of the N(3ma~rix spike 

, ., solution is added to a separate LOS, MS, and MSD :prior,tp; 
~xtra·ction. l';<~ l 'I'~'. : 1"j ':,~ 

{ . 

,', ,6.2.5.5 ),\I)Jt"1~ abo.Ve:,solutions m!;lst be refrigerated at 4°C (± 2PC) and 
stQr~d in th~,d~rk ; r' '" ';,i'~' i 

6.2.6 Second source stand,ard.,' if:,' '.' 

j~;2.6.1 The matri)(;~p.iJ~e soll!JJ(pnanq NG matrix spike solution may be 
, ;,,', used to',pr~F>are a s~PQ"Q~ource st~r:1q,ard, which.is used to verify 

each calibration curve prior to use of the curve for sample 
'. ;', analysis. ,Tl)is standard is prepareq:asl0eede~:tar:1d, used 

immediately. 

7.0 SAMPLECQ4~I;GTION,HANDLING AND HQLDING TIMES 
i 

7.1 Watersampl~,s' may be collected in 1", or( quart) amber glassopntainer.$oil , . 
samples may be collected in glass containers or closed end tubes. 

" i' i ,~-' ,. j' j. ), _ t ' " ~ ,:.:" 
7.2 All samples must be iced or refrigerated at 4°C (± 2°C) from the time of cOllectio'n 

;L/ntjl.ex.tr:a(:)tion: " ;" j 1" " ' 

7.3 Extraction holding times for water is seven days from the date sampled and 
fourteen days from the date sampled for soil. Analysis holding time is 40 days 
from the date of extraction for both soil and water samples. 
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8.0 GAUBRATI8N ANDcSTANDARDIZATIGN:' ,;' 
'."'.-,' , 

8.1 
i , 

For primC!ryandconfirmation analyses, calibration i~ perforrned for sixteen 
analytes and the :s'urrogatEh,vith the'conc~:iit~~li(ir1s as: listed on Table II-A. Table 
II-B lists the standards used to prepare tl1e'calioralidn curve. NG is calibrated 
separately, using the concentrations listed 01") table III. 

i 'l_ >.! ;', ' <" .:'f,'· L"~ ~> . ,:I-:-""": 

;':';<."- 'TABLEIIl.:A :;t, 

~ , -;:f 

" ·1st',; ;2nd "t; "3rd' ,', 4th' 5th 6th 
aOMpOUNIDS" 'LEV'EL LEVEll' '!IiEVEL LEVEL LEVEL LEVEL 

''Cppb) :::(12'120) , «';(OPb) (j2pb) , (ppb) (ppb) .. ~ !,', :.~ , ::1:" 

HMX 20 100 500 lOOO 2000 5000 
RDX 20 100 , 500 1000 2000 5000 

,Tetryl , 20' 100"" 500 " '100'0 i~WOO 5000 
.> 3;S.;,DNA\ '20,'; ""';,100:",' , ;500" : 1000 2000 5000 
f352'fNB' , 10' i 
'.' , 'fo:;' TNT>' 

4-A-2;6;';DNT • ,10 ' 

/ 
2,6-DNT 10 

i!{ '4 .. N7J" 20 
1,3 .. DNB 10 

, : Nitrobenzene' ,10' 
2:~A-4 e:~DNt; 10 
2,'4:..DNT:: ' fO' 
2-NT 20 
3-NT 20 

''PElN 50 " 

1,2-DNB (surrogate) 20 

; {) ~ '",~.'" -- , ACN ; Gael 
, .,~ \ : ' 

Level-1 :460u[ , 'BOOuL 

Level-2 300uL 500uL 

Level-3 475uL 50odL' . 

Lev~I~4' ·~.4S0uL . '500uL 
, 

, "".-J. 

Level-5 400uL 500uL 
" ;!' 

Level-6 250uL 500llL 

'S()":i',',, ;i :250 "50C) tooo 
;'50 ::250' 500; 1000 

50 " ,25();"l ,500; 1000 
50 250 500 ,1000 

;100 500;, 100'0 " ,2000 
50 250 500 1000 
50 " 25Q }i {',,:' 500 , ,> 1000 
50:, 250:',;; "bOO' 1000 
50 " "250 '500 tooo 

100 500 ':1000' 2000 
100 500 1000 2000 
'250 , >'\ 1'250 2500\ 5000 
100 :5'00 1000 2000 

TABLEII~B ' 

Intermed'.' "Working,';; 
, SfaridC!rd ,Standard" 

, Final 
, Conc. (ug/L) 

o • ,'.~~, ,. ')~i.'n(i~ 

i "'.:, -0: 40~L 

0 200uL 

25uL, 0 
, 50uL O· 

100uL 0 

.i,,-; , 

10/20/50 

50/100/250 

,! 50ID/tOOO/2500" 

1 000/2000/5000 

2500 
,?500 
2500 
2500 
5000 
2500 
2500 
2500 
2500 
5000 
5000 
12500 
5000 

"'U: , '~ 

250uL 0 2500fS'0(!)OI12500 
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fIt "'2hd!""~;d 
.. J;.~VE:l LEVl;l ,lEVEL .. ,. 

L,', i!"l (ppm) (pam) :dppm) '. ' 

5th 
lEVEl:. 

'" ',' (ppm) 

Nitroglycerine 1 5 10' 20':'" ' 50' 

8.2 IniJial Calibration is performed by analyzing six ~alibration lev~ls (five 'levels for 
\' .' ':Nitroglyeerin). ' PETNi c'alibrationi is ,performed with t"'e.·detectorsetto 21O'hm. All 

other analytes use 254nm.Per¢entRSD(RelativeStandardDeviation) must be 
below 20'%. Calculate response factor (RF)for each level of standard using peak 
area. Peak heights will be used to calculate ther'esp'Qr'lse factors .ifit 'is required 
by specific project. . 

!'> ' ;;' . :)Lj :, \ ?:. 'i~",:'l 

%R.SD ;::Standard :Deviation X 1,00 
,'co .AverageeRF.' 

,'. \ ,1'; 

RF(Each wevel)=, .' PeakiArea/lrleighLofiAnalyte· 
, "'. : Qohcentration ,t, 

" -;':::., ; , , -' . i ;, " :' . , . ; : ; ~ , 

8.2.1 Prior to use for sample analysis, the acceptability of the initial calibration 
curve mustbe verified through analysis.bfcalibratiornverification(ICV), . 
solutions obtained from a second source. Calibration verification analysis 

"." . shouldmeetthesame aoceptancecriteria used, fordailycalibratiofi. 

8.3 Continuing Calibration: 

. , ~. ," : 

8.3.1 A continuing cali'bration is performed at the b~~inn!ng,Of each shift by 
analyzingramid.,level \standar&,'the,calibratibn difference must be below 

.. 15%.When:a;Continuing Calibration hH>8ssed) the calibration is 

. a'cceptablefora'12 .. hour period, starting'from'the.'beginning of the 
injeotiQn'ofthe'standard. , ' "" 

8.3.2 Mid-point calibration istandardisr'un every ten samples and a closing 
standard is run at the end of the batch or 24-hour period, whichever 
comesfirsk Each: mid .. point and closing standard must have a 
%Difference below 15. 

where: 
.j,' , 

. RFi .; p, ,Mean response ,faotorfrorn,the most recent 
initial calibration 



G]!L Lab~ratories, LLLP SOP Nd: S.11vl' 
Page 8 of 17 

RFc = Response factor from continuing calibration 

8.3.3 If the instrument does not meet the acceptance criteria, a new initial 
calibration must be performed. 

; ~ , ,;'j,' '~. 

8.3.4 A new initial calibration is also required if a column is replaced or other 
major instrument maintenance is performed. 

,,':,;<, ' ." 
.: 

8.3.5 Minor Corrective' actiOn like changing pre'-column filteror\lIiashiflg Column 
" ,and lines with puremethanblmay not require performing a new initial 

calibration, provided the daily calibration that originally failed, now passes 
,:: the acceptance criteria. 

9.0 METHOD DETECTION LIMIT 
"':- '. ," 

9.1 'Methoddeteotionlimits forthis methodare;lisfed inthe GPLLabdratory Method 
., ,i" DeteCtion;Lir:nifand Rep'orting Limibtable.· , . 

. ~ ., ' ." ) , , 1 • '." ': ,; _'- ~ i, . ' .. { • ,t ' \.' c 

10,0," METHOaPERFORMANGEi, i':.' yi 

11.0 

10.1 The MOL concentrations listed in the GPL MOL table are generally obtained 
using organic-free reagentwater.:8.esyJt$'VIi~[ELl:!lso olfltained by extracting 
seven spiked replicates the same way as·the samples and analyzing them. 
MOL is defined as the minimum concentration of a substance that can be 

. measured and reported with 99% confidence that the value is above zero. 
Precision l;ln~:hClql3!1r~cystudJesi'~[elilerfQrmeti oI!lCe;·a year at a minimum. 
Single operator precision',', overall :precision and method accuracy were found to 
be directly related to the concentration of the parameter. 

'- , " 

PREPARJ~:PIONPRaGEIDUREc ,. , " 
,':i;'" ". 'i,,;," ,.~ \ 

The appropriate samplepreparation:ieehniques must be used::acoording to the project 
requirement: (Figure 1) . 

11.1 Aqueous Samples - (salting-out extraction) 
,'-.':1:\ ." 

, ',:.,11.1.1 . PlaceJZ.70nil:aliquots.of.the'aqueouS(sampl~; blank,and blank matrix 
spike,dn 1000ml.erleritrleyerJlasks. Add 1.00ml of6ppm of the surrogate 
solution::~sectiom6;2.4.3)to eaoh'sample andA.Omlof matrix spike 
solution (Section 6.2.5.3) to eaoh LCSand:samplematrix spike. Matrix 
spike solution is prepared in methanol at 5.0ug/ml concentration using all 
target compounds lis.tedin Table'l. 

11.1.2Spike,samples!shOuld:be:allqwed to, equilibrate for at least one hour prior 
to processing of the sample. 

11.1.3 Add 251.3g of NaCY:plus a magnetic stir bar in to the flask and stir the 
sample usir::!Q' a magneti.c. ~tirrer, starting:frommetiiUm to high speed until 
all of the NaCI is completely dissolved. Be sure to dissolve all salt before 
adding acetonitrile, or the dissolution process takes much longer. 

11.1.4 Using 8:graduated cylinder, add a164mL of Acetonitrile to each sample 
and stir on high'!speed for>20minutes.; Let the phases separate for about 
10 minutes. 
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1\, '1. 

. 1 t..l.q.ColI~9Hh~;~pp.t:lr,layer (~c~tRnitrHe)in a 100ml erlenmeyer flask. 
~pp(q?<im~tely 1 OIllLshQyl<;l :.b~\~ollt:lGted. 

11.1.6 Add another 1 on;l~f~d~tor1itrile irit8the 1000ml erlenmt:lyer flask 
containers sample and $tir on high speed for 15 minutes. Allow the 
phases to separate for about 10 min. Collect the upPt:lr layer and 
9ql11bjn~with th~j!rst~xtr~qt.in tp~JOOml voJ4m~tric flask. 

'.-:'1".! I'~,·; I.; , ; 1'" "., ~ -: ' ;' 

11.1. 7,:Prep~reGl,~9If~9ter(§oJ!Jtionin~s(:marate flask by dissolving 325g of 
NaCI in 1000ml of 0.1. wat~rc.(Apd84ml of the salt water solution to the 
extract, which was collected in a 125ml erlenmeyer flask. Place the 
129!'T;1J ~r,IEmlll.E:ly,€;)/:fla~K9.'i1 tht:llll~gl7letic stirrer ""ith, a magnetic bar and 

. ·~t!r,qn: h.igh~p,~~d;fqfl5: min'iA/lpwJhe st:lparation of the layers. Collect 
the top\layer (Acetonitrile),eXW;\ct,Ol'1.e more time with an additional1ml of 
acetonitrile, adding this to the first extract and adjust the volume to 10ml 
u~tng,QICiI,I?s.f:\. grad\4~teq,qyUnder:orvolume1ri.c fl~sk. 

t1,.1;8Befpr~\~h~IYSi~dilHtt:lthe:s,Glmp!~.1\1,with 01 water, (with pH<3 iftetryl is 
a suspected analyte) prior to analysis. 

11.2 " 'AClueQl,Is$anlPles7"" (solid-phaseext~action) 

., ,:The Cartr:iQgesor\Di~ks.extrac~i'on:~~'~'iatype will be used accoruing to the 
project reguirement:: ' .. , ;.1 ;~ 

11 ;2.1 'C~~ridge~roc~dure: 

, .'~. , 

, 
";' .. 1J.2. t.1. . Pn;~pare, t.~e ma.1~rialt ~nd eql,lipm~llt:to be used like plastic 

tubiI]9Mit~f\t~;SP!:;P\h~se: SOBL 500mg/6ml cartridges as 
." .,' sPJecified"Jlqri~it ple!=!!17uP apparatus, aluminum foils, 10ml 
. pipets, 20m I scintillating vials, and syringes. Precondition 

strata SPE phase: SQ~4; QOQmg/f3r:n1 c~~ridge by running 
them with 5ml MeOH (methanol) and 15ml 01 water . 

. to.thei~riginal.sample\containers, prior to trallsfer, Add 
" '1' 6r:n1 pf MeQ/ttanq sp,ike with 100ul of 6ug/rnl surrogate for 

blank, samples and QC samples. Also add 50ul of 5ullml 
.' ... (~ectiQr:r6{2;,5,~,)e~plosive miX,stanpard to the LCS and 

, Ms;(MSOs .•. ">,! 

; 11,2.1,3. :' ,:,\$pike,sarnpl~;!)hou!(t~e allo\l\(ed tqequilibrate for at least 
pne.~qYrpri9nQ prqcessing the sample, . 

'11 )2:.J.4 .: .. ,:.~M~~SUrE:l:9ut:;t~e.~;'tir:e.~ample volume provided using 
i91E:lGlm::'q.sstA:TOgr~ch,.l9te cylinder. If more than one-liter 
.·~aJT1ple is: prQvided,~usl:rsecond graduate cylinder to 
measurt:l"t,he;sample.v,pluIT,Ie, QC and samples. Record the 
sample volume in the extraction log book provided. 

: .-;",' 

.' .~t2.1.5 

. , . 
. _ r·'·~~\,~"·z ~)('. njt>~ ,::"'.", ,-,. 

prepr;m~,·t~e:e~tl1i!1ctiQnapparatus by installing the plastic 
, tubing,'inifJ~rtri~gt:lflrl(;tpriming with the last 5ml 01 water 

anq prQcee~Uhele}(tr;action procedure by increasing the 
. ,v13,cUUIJl presSlJre;~n~jproceed carefully; gradually 

decreasing until all the samples are properly running at 
·norm~I'pressure."Vt)ich is about5psLBe careful not to spill 
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yo~rsatn~l(:rs,contlnuel'lntil alFttle samp'le's are extracted 
ana -take note 'bntle collecting fla'sK/Which may overflow 
due to excessive flow. 

11.2: 1:6 ; . Wash the "c'artridge with 15rnl DI water and thoroughly dry 
for 30-60 seconds. Wip~ the undersld~ of the cartridge 
appc;tr(:1tus with'clecin'wi'pes to cOllecftheexcess water 
uiiderneath. '.' ,/1';", , . 

.' 11.2.1.7 
"i 

11J2.1 :8 

11.2.1.9 

)put~h~properfy;la,b:erea 'scintillating. vials underneath the 
'cartridge corr~spbilairig, t6th~ sample numbers they are to 
be collected.':' ',., 

Rihse the sample bottleS wftl15mlelfCH3CN (acetonitrile) 
and pipet or d~cantinto th~ cartridg~ until aUthe CH3CN 

are collect'ed:''Be sure that the cartridge is in'the stop 
positioil.' " . . t;" 

Start the vaouum pump until the CH30N jUst begins to drip 
and close it, just gradually, opening sloV,Vly with the use of 

gravity, start the 'collectionfleW:through the :cartridge until. 
all the CH3CN are visibly goM'ih the:cartridge. Complete 

the collection process with drying py running the vacuum 
for 1 minute. .;;'i", ' i 

I 

11.2: 1.10 . "'Blow down the'collected extract dfaf>out 5ml to 0.5ml final 
volurrWirfethe~nitrog'en bubble bath, keeping the 

) tempercitur~ belovv30degrees centigrade. 
~ ,. -\ ~ 

11.2~2) DisK proeedure .' 
, . ' 

',"",," 

11.2.2.1 Prepare the material~nd equipm~nt to be used. Empore, 
,C1S ldisks-47 ~mmdiameter, aluminum foils,1 Oml pipets, 
20ml scintillating vials{and syringes. 

, ; '.-.. ,/r . 

11.2:2.2 PteconditipilDisk by'pre-Wet disk with 15ml of CH3CN for 
three minutes: Allow not to dry. 

11,2.2.3 Tathe origin'alsaniple:container, prior to transfer, add 5ml 
ofMeOHahdspike With 1 mL of 6ug/ml surrogate solution 

(Section 6.2.4.3.) for blank, QC and samples. Also add 

····<··11.2.2:4 

'1 ml!.dfrnatr!X;spi~es61~tion (Sedion 6.2.5.3.) @ 5ug/mL} 
tottie LCS and'MS/MSDs. Spike samples should be 

"'allbwed ti:feqUilibrate',f61';at least one hour prior to the 
safflple, processing. 

, > :"t":~ r i ' J \; . ;"' '. 

Measure out the entire sample volume provided using 
class"AT~{gradtJatedtylinder. If more than one liter 
sample.'isprovided',;'use second class A TC graduated 

'cylihderl6rrieasUre the sample volume. ReCord the 
voliJmeinto'th'e sample, log book. 

, " 

Pour sampleiritd the reservoir and under full vacuum, 
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,; 

" f~, 

,\,-'<.': " 

. JUt,erjtasi;ql.liQklya~Jhe vacuum will allow. Rinse the bottle 
··,with: D! w.~te.rJu:'lp:filt~red as previously stated. 

'.,r~-·. ~'. f '. >.J~c > """ ft ; '-',!ji\)t"~f . 

·,.;;11.2.2.q i', .,A:fter,th~,~~rnpl~,h~spassed through the disk, dry the disk 
':, .~; .I~lY: r:n~int~i'i1ingva,G,l,J!Jm for about 3 minutes. Turn of the 

. >,Li\(alt\JW1:harlc:!, aHQwJl1e, ~isk to soak. 
~>i:_,!~ i. . '_._ ~··L." __ ... -"'F .. h::-·:_!c;~:.:{:.· .~;:.' . 
,11.,..2.2.6, ,"j;Spak th~:SPI;;Oisk\with 5ml of CH3CN for 3 minutes. 

, '11.2;2.7 

. ji1 .. :2':i~., . 

.. ~"~-,; '. g:~, : ~ ~ -;' .' ~, :- I > 

., , ·.G911~Qte.lut$dsalJ1p.le by vacuuming to a collection tube . 
, 2 ~ "\' ',' , - > ; ~ : -'1 ~ 

; ,'ApjYsl ttte. ,sarnple,;QQlJected in the collection tube to 10ml 
f1:using:c.J~ss"Agraf::h:'!at~d cylinder or volumetric flask. 

, . ,'~ , ~ 

~.J"'.c".,,, ~. \'i~':~:i;(t'H' ~._:, ~(~,-" 
11.3.1 Sample homogenization: 

c ;-,i 

~:.i ;~:> ;,\rr;~:.-.~, Ii' .~:) :!:' : .. 

Sarnple.a:,areJ~xpectE3d to arrive in plastic bags, with an 
. ;a~e.rageiWeightJof;1 ~4 kg. Empty the entire contents' of the 
'\PlastiG/bagii!M~rtoryjog tray, lined with aluminum foil. Air 
\dryth~:~qIL~amPI~!E1troom temperature for at least 24 
hours, beiqgi;<i~rE!f!.!bnot to expose the samples to direct 
sunlight. The drying tray rack should be located in a well 

!, :"YE!ntilate.Qir,9c;lJT;I:1 Ii.~e:the sample management storage 
'I'GQm:area:iwi~I(l,:thev,~ntiiating system in operation. 

:H:if.2· 
:' -p:i"r);'f ';:" ~" ? ':~~c';:' . 

Afterthe:dryiog,PJocess is complete (and that can Qe 
,'',(erifie.Oct>,y·cQnduGtingrtwo succeeding weight readings of 

the sam,e:;samplealiq!.;lot, with no substantial difference) 
the soil sample must be sieved using a 2-mm sieve. The 
Sieving must be performed.in aQ'cQrdance wiUrthemethQO . 
8330B requirements . 

. . «+-, ,'" '"<- ri~': -' ,.~, ~ ~' , ";::~~J~('«~' 

11.3.1.3 . Visually inspect the sample to insure that no rocks, stones 
onwiglik,eX[st,\I{lstooes; rocks or si4eabieitWigs exist. they 

.....• ':.IJ:lYst bE3remoYedrprion tothe'!sieYip9;;QOQethe sieving 
process is completed, the material that has been retained 

I'.,., b¥Jh~,~siey,enis tetwned,to.the.originahsample plastic bag. 
This materiah,wi!l:notbe~lJ$edin,generating.the sub-sample 

. to be used for analySis. 
'~',( j'!,_; x,/,-;,,~-~:,,<\::,<) " .-' .:~ ;' -:':~'~\"~L:~>~ < •• 

,11.3J;4 . W~ightl;l,~'sample:andr,eOQrd"the'lesults, in :the sample 
•. ;.,d{¥in9 JQgPOQ,k.., Gootinue,to ,moni!orthE3, sample weight 

.; ,every',halthoyr untiltconstant weight is reached. The 
J' ;'aeceptcmqecriteriort is<~1 %;variaJion ·iniweight. Record 

:the iOJtiahaOO ,$ut>sequent r~st)lt~.'".;:I' 
:,jC! ' ,'c,< ~ ;.\' ',','" "; ':'~{\i>' j:'.',~.:.->:.'>: > '-',-' 

.1 1,3 .. 1 ;5;d,->HQrt1og~mizEHhe·;dried.~~mple thoroughJyrby grinding the 
rl1~terial;,th;:ttlwas",prooess.ed,thrcoOgh tb.~ 2.;mm sieve (10-
mesh). The grinclingtPro.CElSSmi;lst .. bepepformed by taking 
the sieved portion of the sample and placing it in a2 liter 

,":,,> . HOPE: wiQe moutli1,t>ottle;'lf~llobof. sam pie Jtlatericil exists, 
,;tnen a,senond or third, bottle rnaY;be appropriate, for the 



GPL,LabiJratories, LLLP . SOP No;S,11v1 
Page 12 of 17 

,i_ ; ," 

'I :0 

11.3.1.6 

samesarhple.'1rrsert,,20-30 teflon-coated grinding cubes 
into the 'sample container. Place the sample container on 
the Rotation Instrum~nt, and m1ate the samplecontC!iner 
fbr'atleasf:3 ihdurSI"oruntii the·fin'al pmduct isa fine, 
,u'n'if()rm~Oil:p'owder. 0nce this is achieved, the grinding 

'. "Oplerati0i'r carfbe:terrniliated. After the grinding pmcess is 
compl~ted, the contel1ts of the sa,rnplecontainer (the fine 

,'. . 'pow(i:ler)rtll:.istbeemptied back onto the original drying 
tray, freshly lined with aluminum foiL Then using a 

···'disposable'wobaehl,g'patula, the: sa rhp Ie must be spread 
eyenly~n.the9~i~g ~,ack. OnlY,after,this uniformit~ of the 
sample IS obta Instlftl1 en a suo-ample can be obtained to 

"pel"fotn1\lheisonicatiotrand analysis for explosive 
compounds. 

To prevent cmssicdhtattlih'ation;'of sampl~s"each sieve 
must be cleaned thoroughly ~n9 dri~d after every use. 

;i'~~~i:<:.: .-", )\~ -.,-\!·~i 

11.3.1.7 After the soil sample is generated and collected, place a 
10tog'sUbsampieFdfsach soil sample in a 60ml glass viaL 
Add;~9!b,ml\Of.:atefonitrile and 1.0ml of 6ppm surrogate to 

;each"sah'fplel'{Ad(~H;8iOml of acetonitrile and 1 ml of 8330 
matrbtspiks\':<1.0iTll'SUtrogate to each LCS and sample 

• matrix sJ)'ikEH ! "': 

"Vj":~,_. ·:;I·:,·t,~,l; ,:' L;'n~;;q)~: 

"11.3.1 ;8 ,'; .•... Place samples'in;a; cooled ultrasonic bath for 18 hours. 
)j;!After;s0niGati0n~,aIl6w'sample to settle for 30 minutes. 

Remove 5.0ml of supernatant, and combine with 5.0ml of 
),' 'oaltiuh1'ohldride 'sOlUtion beforefiltElring through a 0.45um 

.' .iteflon'filter;;AllbWi§c'UTlples to equilibrate for 15 minutes 
;'~eforeIMaIYSiS\;;~ :\d' 

j '.>"- ,.,\,> 

12.1 Sample analysis may begin when calibration is complete. 
"~,, ~-,J,\S:;-:~$';t·:.:::., '-: 1 ;', •• .' /~ ·'c\" ,-":::" 

122 'Mid"Roint: standards are'l'un every,:ten'sarnples in order to examine both the 
vatiatiotnjfretenfion' tiMe:ahcNochecK' tRecalibration of the instrument. 

'it 
~ -,; , ,', , l.."; ,~ . 

12.3 A dilution musfbepelfofli1ed WhenthejDeak( response exceeds the 
calibrationrange,ofthe:cornp'ounds.1 "l /k,Y 

; [ , 

12.4 Peak identification is basedon the comparison of the retention times using both 
the primary.aHdioonfirm-atory:colurnnis.i:ITihefwidth oftheretention time window is 

: ':caIGula'tedtbydeterrtlinitf!;rthe averag~ trtetel1tion tim~, average peak width, and 
. retentibn'timestan<flarddeviation~fdf';eact'Far:'lalyte in three continuing calibration 

, ... ' starrclardsrUhi wilfiin:a;72t hourperiod.' TheHT window width is the greater of +/-
three times tllia RT:stal1dard 'deviation' or'Wof the average peak width for each 
analyte. The Y2 average peak width value may not be used if this would result in 
a'wintlow'tMt enoomplasseS'8AY;'<btl1er;a'Mfytes. TlieCenler of each retention 
wihdow is;;dete;)'r-mineddhianfQr:'lgolngibasis;using the retention times measured 

. forjeach contihUirig,'calibrationl1n ,; f { . ') 
. '<;~:::~,~)~_~";>' ~,>t~ ~<':·C:·\_. 

, '12·;5 'EachssmpleextracUs'analyzed tWi'eeuSirig:the same analytical conditions; once 
'''with;the detector sev'h2~Onm :for;PETNranalysis, and once with the detector set 
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to 254nm for the remainder of the anaMes .. ,~I~ernatjvely',one analysis may be 
used with a detector capable of monitoring 210 and 254nm simultaneously. Two 

, ;cali~r~ti.on!)t!3npJa,rd.~qre;l.,IsedrfQrtl:}(:~af)aly~i~at.2Q4!1ml:!:)flewitll'NG only, and 
':" " .qne wit.ll.th.e Je!1)JiliniilerQf 'thea(lalytel;!.!,~inQeANGan~LINe exhibit very similar 

.. retent!orHtmes,QI") th~ prif(1ary9$RI,Ltmn,'i1ii!?qe.Qes~ary ;to rer;>ort results for these 
'i " 'iU . two ~nalytesJrqrntheconfin:T)atjo.rhco!.umoiH;)oth are,dt;l\~cted in the same 

.. ~ample.. . ....;< 

Tbe;c()nc'~n.tration of alJ,tqrge~ ~ornpoLJnql' sh,Oljlqbe qalc\JI?lJeQ:uSing the 
following equations. "j. I 

13.1 ,Water$alJlpl(!:l:;' '.\ j ) • 

,! , b.lL'.' ~i ';y", , 

Conc. (ug/L) = (Peak Area/Height of Sample)(Final Volume in ml)(Dilution) 
.... . .... ' ... / . (Avg Rf of'Sld.)(JnitiaIVolL!mein ml);· . / 

\ ; 

~ '. ' ~, ' 

Conc. (ug/Kg) = (Peak Area/Height of Sample}(Final V(){~~e in ml)(Dilution) 
(Avg RF of Std.)(ll1itJal.yVt.)ngr.n) ... :."., ..1 

·~il'., ; ,',_,"-:.,"J" )-1,.2 '~C{V'l"':" :<:; \:') j'~-", 'j,' "',}' '-"} 

14.1 A method blankJs' e~tracted.qm:l analyzed with every batch~'of 20, samples or 
less. The level of target analyte contaminants in the blank must be less than one 

I ~) 

'.j" 

.• halfoftherepQrtingJimit.·. " . ; :>.1. ' . , 

i.", 

1i4~ 1 O1P~r.ifjed.,~an~.!§h()ujdbeius~~:~:~;;;~>~oiLrneibQdbl~rik."iTh~'~Oil sand blank 
n~Et~t~ to., be,pto.cass~g ,~~fteJ;:.!)ev,er~1 e.l1v';r0nment~t s~mples have been 

; processed (e.g., after the mQrtaJijpes~l,e.r~n(hsieY!i;l:h~veib~en used to 
process at least one environmental sample and have been cleaned) . 

• '. i, M~thod· b!anks,s.h.Quld. cQme· incontaol with.all equipmeot used to process 
:the;sarnples (e;g.'j the sieve,mortar:ipest!e:and~tlltninum plate). 

.:. .'. :': :., ./J .• 

14',2 • S:C;lmple.analY,sis, 
: .. ' -/ , 

'14.2.1 'Samplemust be extracted and analyzed within the, method specified 
holding time. 

1 . ' ; 1 ~,' .-~--' {i, ' ; . ; ".' , ,". • . 1 

;1:4.2.2 Tf1e)sam.ple~lTIl,Jst.tmve~ss,ociated ,method blank meeting the blank 
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,14',i2,3 Samj!)les ,must be spikedwithmeth0ds~~bifi~tlisurrdgate:,lf the 
, 's'lirrogate;reMvery' does not meet the~stablishecl'aCGeptance criteria, 

".' ;first yheckcalqulatidn;'sarllple, pr~paratidnlog~: 'ard theiristrument 
, C0nditibh~ 'If'caiCulation Viias;j'nc0rrebt, borrectthecalqulation and verify 

that the surrogate compound recovery meets the acceptance criteria. If 
the instrument malfunctioned, correct the instnJ01(;lpt problem,and re-
analyze the sample extract. ". ,;" i ;« ,,;,' 

14.'2A If·tHeabbve·acti6r\~tI(:jes not'Gbrrebt the'i:>fdblem,re"extract'arid' re~ 
analyze the sample. ,''.' 

14.2.5 If the sur~ogate compound recovery meets the'lacGeptaiics criteria 'in the 
re-extraction, submit t~~ data f~om the re-extraction. 

. '. 1 ~, ,'.' f' • : / '\ '" I i 

14.2.6" ifthesurr0gat~ C6ri1rioOh~;lfec6veryfaiis to meet the acceptance criteria 
in the re-extracted samples, then the problem may be due to matrix 
effect. Todetermine if there was matrix effect, review ,the surro9~te 
recoveries of blank, LCS & MS/MSD analyzed arid 'extracted in\ttle same 
batch: 

14.3 Laboratory 00~tr6ISariJ'SI~!' 

Laboratory Control Sample (LCS) is extracted and analy?~cI for evf!J,ry pat9h of 20! 
samples or less. The recovery limits are determined byitakiri~ithreestaneard t' 
deviations of at least 30 consecutively analyzed LCS's. Data points used in the 
clata setd1'fust hbt,be' !selebtivelyiindlucleWof18Xcluds€L, '.', '" ' ,i; 

.. ~, ::-.:·;·U:·;;-·f<::·},·:;~'<i,,: 'L :·Y.t k, .)~. 

The LCS is analyzed to assess general methddhpetfbrtnance.'TheLCS is spiked 
with all target analyses before it is carried through the sample preparation. For 
soil samples, a purified solid matrix (e.g., ottawa sand, sodium sulfate, or other 

.• ,pu'tifi~(;H~()lid);WoUld>typiMlly,be l:lsea.:F'orlaqLleousia~alyses'j use' analyte-free 
"reagenlwater.i irlie'cO'ric~ntrati0rf Used'tospike'tfle'LOS""'is lhe 3rd level of the 
• :initlaloalil:i'ratior1)ti1ix(seelaol'esll ~/i;;", ' ", 
,,,') .·~'d ~ -':.:~."~;<:-; ··:·.k!,/;',_ ::' >'.,jL··:~.··;-:·· ',-i'-;.:~ _.,' .. ~.~~< >. .,., ~ 

14:.3:.1"Sa'ch LGS,;mu'st,f)e~'e:valuated ~gainst ths,G6httblLimits and Marginal 
, '!±xCeedancEf Iimit,:IMmy LCSis'outside the Control "Umit, it should be also 

compared to the Laboratory Marginal Exceedance Limits to ensure that it 
'dOesnot~xceed; If;qJ/Singleiarialyte,in'ths:l.:GS exce'eded 'the Marginal 
·.Exceedanc'e'Uimit,'thelCShad:failed'tand'cdrrective action needs to be 
'initiate-d. "'-:'.~J ,·'i'>,;. ";." ,.,.;'.: 

14.':3.2 IftheflCShas m0rethan itli&allowablemumbermfMarginal Exceedance, 
, , ,', thellOSihas failed'ahcl corrective action needs ,to be initiated . 

. , " '/ :.;, 

14.3;3 TheObtrectiveaotio,n fdrfC'HletfLGS' is b'ased'on'ptofessional judgment in 
,conjunction'withmatrix'spika't:lhdsurrogate'rec6Ve'ries in the same batCh. 
If after checking the associated ac's it was determin~d bY,Jhe se,ction 
superVisor or manager that the LCS had failed,all affected:saniples 
associated with the out of control LCS should be reprocessed and re-

,ranalyzed:' i :i'i,,' ",,! ,', i, ," Ie:' I ,1 r 

14.3.4 If samplescannot be reprocessed due tolack of sa[llple volume or the 
holdihg'tihiesflaslap'sed,:the results shouI6'oe"rep6rtecfwith appropriate 
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'. ,fl~g. Tbe Jepor:.t\ca~e narratlvermust ·incluc:!e. a discussion of the failed 
LCS., and its impact<m thepataiqUi;lJjtY.i<,n 

14.3.5 When LCS is spiked with large number of analytes, the laboratory should 
,. add upitolal nurnber at exceedances for:,the:J;;CS ba~edorl' the .number of 
; . analyte: ,spiked; ih:thefLG.S;;,];hs, total· Qf,exce:edance should be compare 

i,i ·.··\;with,the:allowable.nuniberfromthefollowing'chart . " ' 
- . ~ r . "~ '~ i' , . , : :; '1' . 

.i, '." Nurnber;ofanalyteinth'e ;LeS'" 
.., I ! "" ~ ; l . . 

< 11 
11-30 

1 • 'i.~,1i"~Q,.' {," 
',,?~,~?9 '., ., 
; :7:1;::aQ,i' .• 
">90 

AlloWableiNumber.bfMarginal 
. Ei><cee{janbes 'oftes': 

o 
1 

,2 ',.i· ,", .. 
..... '3 

""·.i,4··, 
'5'" '." 

1404: ! Matrix·spike:.andduplicate 'analyses are. performed perbatchof20samples or 
"',Iess.i"': . : .. ' .'" '. ··.'i· 

The MS/MSD is evaluated by comparing the preCision of target analytes to the 
recovery windows established. MS/MSD data evaliiatibrFis:more'ccirhplex1than" 
method blank or LCS data since MS/MSD measure matrix effect in addition to 

'., " sahiplelpreparatlbh<anaar:lalysi's~el'rorl iMS/I\i1S~·.thaHail~tCrmeeHhe acceptance 
: 'crite:ria;'w0uI€Hndicate:that>a potel\i(ial matrixe:ffe:ctis;pre:sent Ttile:'laboratory 

mustasses's'lhefbafch !o 'dete:rmil1e.f Whe:the:r, the ispikeresults';are:attributable to 
matrix affect, or the result of another'probl,em in the analytical process. If all the 
QC batch elements, which are not affected by the sample matrix, are in control 
(e.g., method blank, LCS), and if there is no evideh'cethafttle1spikiilig\Was nof!~ 
properly performed; the poor spike recovery may be attributed to matrix effect. If 
the LQS, GOmp'dur;fds,!th'atarenO't'affecteq by\the'sample rnatrix'are ouf of control, 

...• ;al'!ldifittie, same; compounds; ih .tlie,MS/M$I):,are;oUtside:controHimit, then matrix 
, " 'spiked'saillple(s):mLlst:bererprocessed .through:the entire: analytical procedure. 

" :',) i ,-,"; ;~~.,.\:.,' <'/f pn;,~~'·:~'l(!(·/-> L' ~ 

For DOD projects use QSM LCS limits to evaluated the MS\MSD:. 
. \', ~.< i: ~ 

14.5 Confirmation for all target compounds detected ol1the Ultracarb column is 
perforrne:d on:a ;Flblar.l~Rcolutntnrf.\nalytes are:iidentifie~fwlifen, Pleaks are 
observed in the retention time window for the analyte on bothcohiltnns. 
Confirmation of peak on the secondary column is based on comparison of the 
retention times with the corresponding peak of the standard analyzed before the 
samples. When identification has been confirmed on the confirmation column, 
the analyst should evaluate theagr~ement of the quantitated results on both 
columns. For any result where the RPD of the values measured on the primary 
and secondary columns is greater than 40%, the result is reported with a J flag 
and noted in the case narrative. 

14.6 If the agreernent between the quantitated results on both columns is higher than 
70%, consult your supervisorl manager before results can be reported. 

In addition, for DOD projects when the RPDis greater thah 40%, report the 
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,:. higheroHwo'confirmed results lin less an overlappingorintl3rference peak is 
causing erroneously high resultS. ,In thiscas'e, report the non-affected result arid 
document in the case narrative. 

14.7: Surrogaterecoveries'are:Cjuantified1foraWblanks, samples, matrix spikes and lab 
'·l.cohtrohspikes: .Surrogate, recoVeries'sliollld; De' establif?hed and monitored by 

plotting corntr'ol«;:harts:.' "Recoveries'dfisl:lrro!ljate' for the'blank and samples should 
be within the specified ranges. If the recoveries of surrogate are outside the QC 
limits re-analyze the extract. Re-extraction of the sample should also be 

.·,.considered'ifre:;injection of the sample' produceS: similar results·. The judgment of 
thee?<p~ri~nq~q~Pflly,st is heavily relied upon when re-extraction and/or re
injection are necessary. 

15.0 SAFETY 

15.1 Standard precautionary measures used for handling other Qrganic compounds 
like safety glasses, laboratory coats, gloves should be sufficient for the safe 
handling of the'analytes handled by this method. The or\lyi 6xtra caution should 
be taken is when handling the analytical standard neat material. 

15.2 Visual observation of soil sample is important when the sample is taken from a 
site 'expected to contain,e)}plosivestlumpotmateriaHhathave ,a chemical 
appearance should be suspect a(ld not ground. Explosives are generally a very 
finely ground grayish-white material. 

,- <'t", 

16.0,·: 'POLL:UTJQNPRE;V~El\!rIO~ 

1.6.1 
;- , ~ \1,. _ ., l-

GPL LaporatQ!)'\operateS' in. ~ksafe;mcmli1er to protect th~air, water:; and land by 
:. m.irlimjzin9:and,cQnirollililgall re.leases fromfume,h0odsandlbench operations. 
iFor;more detaiI;QA·PQllutionprevention"refertQ; ,GPL SOP 0,5. 

:. ' 
I - < •• ' • ': - ~ .. , • (I 

"17.0·, WASTE:MANAGEMENT: 
': ,<.-', 

,- . ; '~;., -, ',; , . . ',." .~" ,C" ,;' • ',:' -, 

. 17,1 .. Severalwast~sthat GPL generates,oan,be hantlledir}afaitly.routine manner . 
. The; process ;ofdescribiHg. themettiodJor waste,disp0sal of chemicals including 

.. standards ':and reag~nt solutions, and, proGesswa~te"a!1d;.samples is described 
in Standard Operating Procedures D.1 and D.2. 

j" 

18.0 DEFINITIONS 

18.1 For definitionsof terms us.epiin thisdocumerit; ,r:efer·to;GPL Laboratory SOP 
G.14.,· i" .< 

'-,J .... 

17, 

.' 



',,"., , 

Figure 1 
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i ,,' ", ,.R~f~r:~l;l~es: 
Me,tl19d~; 3,OOSAIUSEPACLP1LM()4.lAqJJeQ\ls,,;3010A,~030,C; :3Q31, 3050B 
U8EPA CLP;~L~0,4.:1 {Sf;)il{SedimeAt),2Q().1,S~a,ndard lVle,~lt.oas:3()30C 

See Addendum for USEPA CLPILM 05.2 (Aqueous & Soil/Sediment) 

, '; i 
",f 

",;' I Ii, , ,',-(.f">", '_."c' 

I. SCOPE AN'p,AP;IrLICA~J9Nf 

.,\. 

A. AQUEOUS 
,'. , 

1. Method 3005A and USEPA CLP ILMO 4.1, "Acid Digestion of Waters for 
i', "JTota,i, .R~c'9veraple':iqJ,' '~iDi§~olved·" ,Metals' .fqr ,*nalysis by ICP 

',i I .';, ,SpectrQ~cQPY!~'; n ;', ' i", , 

~, .-' 

;, .' 

\_: -'~'.~!.; ,i~~'ifj'i 

a. This method is us~d to prepare surface water, ground water, drinking, 
water and wastewater samples for analysis by indu<;tjyelY"coupled 
argon plasma spectroscopy (ICP). 

" j; 

2. Method 200.7, "Determination of Metals and Trace Metals in Water and 
·WastesbylgdJlctivyly Cqupled Pla&l1l&-Atolllic Emi,S$ion Spectrometry" 

I'i 

a. This method is used to prepare surface,;Watef, grQund water, drinking " . '. . ,. 

water and wastewater samples for analysis by inductively coupled 
argon plasma spectroscopy (ICP). i' 

'.3:>, ,M.eth,<;>d 3QWA,."Acid Pige,stiol}: of~queous>SampJpsjana Extracts for 
Total Metals for Analysis by I~PSpectr.osC:QPY':" :,' .J' 

,. ,a.;1:his~l1J;€?thocl is l,Jse~lto: p"nfP~e aque<;lu,s;;sam,ple!l. EP and mobility
proced»,fy .~xtracts, ;~nd; ,;wastes; ,~hat <;:ontain suspended solids for 
analysis by Iep. The procedure is used to determine total metals. 

4. Method 3030C (Standard methods), "Preliminary Treatment for Acid
, Ex.t.raet~Qle Metalsl~,." 

a. 1'1Ms;im~thod· is;uli.ed- tq:'.pr~p;;rre, ground watersaroples,from North 
,CarQIil)a: for am~lysis by ICI1; ," ';; ,., 

. \ \BCNSH02\KLAB\SOP'S\SOp-I00 Rev 19,doc 
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a. This method is used to prepare "sediments;, sludges and soil samples for 
" j~Halysisby IG;P.Since canain· ~1rlatlideMmay' resuRlnp'o{ir t~eovery, 
'"tfitfitieth0tfoistanda::td additions may'be'useti:whenanafyze(t> ,,' 

.~' .. ~ (,; J.'\~< ,t·~.-:{" ,'1: !- •• j":~:C 

b. It should be noted that some metals could be biased high with the soil 
digestion when dilution is necessary. Take necessary measures to 
ensure that dilutions are made as,~~e6Iirhielyias'phsisi'ble. .. ' 

2. USEP A CLP ILMO 4.1, "Acid Digestion of Soil/Sediment" 

a; 'this'meth6d'is'used.to'preparesedimeritsanq s'oil Samples for analysis 
by ICP. Since certain matrices may resrtltinpdbr recovery, the 
method of standard additions may be used when analyzed. 

~. ,- ,1; 

i·C.OILS· 

. ;,~ . 
=";, 

1. Method 3031, "Digestion Procedure for Oils" . 

a. 'Phis 'method >is used' .. to 'prepare' samples containihg ;oils, greases or 
waxes for analysis by inductively coupled argon plasma emISSIon 

, , <.spe<;trose0py(ICP);' , : '" ,! '''; I' y. , 

'.,': ,', 

D. NOTES: , (j ,~ . 

'. if 1. ''''Totttl' ,Metals'" includes' allrrteta1s, inorganically and; organically bound 
and both dissol¥edand particulate, ' ' 

"2: ilDissol:ved' metals" includesJ'aIl' metals present' ih"asample after filtration 
" through aOA5 micron filterfoItowedbY; d!gestioil'. ,,' , "" 

-;-! '-:!' "-." ','" 

II. SUMMARY OF METHODS .. 

A. Arepresentative sample of water, soil or oilis'ptlt into'an·add medium and 
exposed to heat for a certain amount of time. This allows for reductionrof 
interferences by ol'ganic matteFand' cbhverts metals' bound to'particulates to 
form the free metal that can'Heoetetmined' Dyi;ICP~Atomic Emission 
Spectrometry . 

NOTE: When a reporting limit is required for a project lower then is customary, a 
four times concentration must be used in order to reach that lower level. Care 

'\ '\BCNSH02'\KLAB'\SOP'S'\SOP.l00 Rev 19.doc 
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must be taken to matrix match this concentrated aliquot. ,o'J\)blank·,and laboratory 
control sample (at a reduced concentration) are required with this concentration. 
A matrix spike ( not at reduced concentration) '~md duplicate or matrix spike and 

'I matrix spike duplicate is needed per 20 samples or per batch. 

III. SAMPLE HANDLING AND PRESERVATION 

i _;.:; -~' 

,,'; i ,1.: Sampl~soaJ.:etakep. in higl1den~ity ,polyethyJMe, iOne liter bottles. Samples 
should, be,pres~l"Yed ,with; QQncentraledlINJ)3. tOa, pH <2 immediately 
once sampled. If dissolved metals are to be analyzed the sample should be 
filtered before the HN03 is added. Thersatnples:shouldbe ffi~intained at 
4°C until analysis. 'The holding time for metals samples is 180 days, or 

I, ", : 0 ',appn:>:~hnfltely 6:ffionths.' !, " 

;,' _,;": .. i: ': '",' 

1. Samples are taken in high density polyethylene(CLP only) or glass bottles. 
The samples should be maintained at 4°C until analysis. Theiholding time 
for metals samples is '180 days or approximately 6 months. 

C.' OILS 
. ;\0,' 

• .'" > 

,L,Samples: Iat!e' t{lken', in ;bigh ,density polyethylene bottles. The samples 
should be maintained at' 4°C until analysis. 'The holding time for metals 
samples is 180 days or approximately 6 months. 

IV. INTE~FERENCES 
".1 ~. i.? ~ .- :' ~ 

A. AQUEOUS !. " 

1. MethbdJ005,AandUSEPkCLPILMQ 4.10, :\Acid,Digestion of Waters for 
Total Recoverable or Dissolved Metals for Analysis, by rcp 
Spectroscopy", SW846, July, 1992. 

a. This digestion procedure may not be sufficiently vigorous to destroy 
some metal complexes. . . " ' ,., 

2. Method 200.7 

\ \BCNSH02\KLAB\SOP'S\SOP.IOO Rev 19,doG' 
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'1 ! 

,Ij 

B. SOLIDS 

1. Method 3050B < :; 
.. ~ I 

a. Sludge samples can contain diverse matrix types; each 0'1' whtch may 
present its own analytical challenge. Spiked samples and any relevant 
standardrefetence 'materialsh6uld be 'prdcessed lc)' aid in ,determining 

. whether ;thismethodis 'applicable to a given waste'. ,) 

2. USEPACLPILM04.1 'i ., ,~ 

a. Sludge samples can contain diverse matrix typesl,'eaol), of which m~y 
present its own analytical challenge. Spiked samples and any relevant 
standard reference material should be processed to ,aid in determining 
whether this method is applicable to a given waste. 

,.; .', .t ,. j ~: '. j, 

;' 

1. Method 3031 

a. These digestates can have very high dissolved solids, which may 
.' i ,tiecessit~feithei use of,internil!\;standards; dilutions,'orlhe'method of 

"stahdard;additiotk, i ,. '" 

< . .~. 

V. SAFETY 

A. Normal accepted laboratory safety practices should be followed while 
performing this analysis. ' 'c 

B'~' 'Beoertaiil: the. exhaust, hood i i'8 i furtctionirtg;before 'you ,begin the digestion 
procedure. ".~ 

c. Hot acids can be extremely corrosive. Avoid inhalation or contact with skin. 

VI. EQUIPMENT/APPARATUS 

A. Fume hood, Labconco or equivalent. 

\ \BCNSHOZ\KLAB\'SOP'S\SOP.l00 Rev 19.doc 
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B:. ,Hoq?lat,~"Th~rJJJJJlyp.,e cimarec;3: or equiv~lent S9\lfCe forqSe at ,95°C. The 

'lemperatpre ofthe:hot plaJ(i,( .m1,lst.be. mopitorectxia tbe.U!:leof a temperature 
blank. 

\ 

C. Th~l,"ffiol1letef:qapa,ble qf reapipg~0.t,oi12Qdegrees ,C-ERTCO cat#611-3-
"$~.0r eqqivalent.. , .,. 

D. Vacuum pump for filtering dissolved metals- Gast or equivalent. . 
f., ' 

'J ;, .a. An,alyticalpCj.lapce;q~pable ofweighingtP 0.01 gram. Mettler model BB300 
or equivalent. 

G. Various class A volumetric glassware and ribbed: WI;l,tehglasses, Pyrex or 
equivalent. 

H. Whatman No. 41 filter paper or equivaleiIt. 
" ,. , . 

J. Wl)atma,n No.42l filterpaper or equiYaknt" ,/ .'" 

J. Whatman 0.45 micron filter paper or equivalent. 
\;', .\. -.,:, ;,' 

. K.25Q ·mLJ fbeaker\ o' or, o~het appropriate ,Vessel such, ,as ,polypropylene block 
digester tubes, watch glasses and caps. 

M. Manual Sample Mill 

iN. ·,wHey Sample MH!.·,: 

O. Clippers for cutting vegetation 

NOTE: All. glassware should be acid washed. 

vn. ,ImAGENlSAND.ST~NDA.RD;P:REPARATION i" f); 

i :A. I :aEAOENJ'S'" :-, 
"'"f" 

\ \BCNSH02\KLAB\SOP'S\SOP.I00 Rev 19,doc 
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t, Metals 'grade Nitric:'acid (HNOS). Reagefif;shbuldbe' hnaly-zed to 
:determin:e leVelbfi'mpllritie's) ;Ifinethod'blal1kis c:::MDL,theJithe reagent 

,can be used. ' 

L 

2. Metals grade NydrbChlei'£'acid'}(HCl). R~ageiit'i;h6U1d (be analyzed to 
determine level of impurities. If method blank:,is' :c:::MDL, then'the reagent 
can be used. 

3. 30% hydrogen peroxide reagent, ACS Grade. Reagent should be analyzed 
/1 , to. 'determin'e;,,'Jevel'" of irtiph~iti~s. :f lFI ,method· iblhnk~ ;is ~ \<:MDt, then the 

reagent can be used."";' 

4. Metals grade Sulfuric acid (H2S04)~ I; Reagel1f':slioiilti,he'analyzed to 
determine level of impurities. If method blank is <MDL, then the reagent 
'Caif!\t)!e ,us'e& ""! ' 

!: 

5. Reagent water (Deionized water). 
<,J, 

, , 

6. Potassium Permanganate - Ultra pure grade. Reagent should be analyzed 
to determine levelor!im.purities. Ifmethod:,blan:k ;is<:iMDL, then the 
reagent can be used. 

, "i 

7. Ammonium hydroxide, concentrated, reagent grade. Reagent should be 
,: ,,' , ," 'analyzed to determineileveFof irnpUritie's.' If method blank is <::MbL, then 

the reagent can be used. 1',;, i l 
,t ,,;' ",,' 

8. Amrhon"itiri1: ;phosphate, 'teageftlF grade~ . Reagenrsho1.Hd be" analyzed to 
determine level of impurities. If method blank is <MDL, then the reagent 
can be used. i •. ' ';l :, ;:., "',.. ' 

9. Base oil, analyte-free. Oil should be amilyzed! todetertnine ,level of 
impurities. If method blank is < MDL, then the reagent can be used. 

B. STANDARDS 
,-'" ",J., 

1. Traceability 

a. A bound ldgbbbk'recoftl'sBatFb~ rtuliiltaih¢'d', bn 'all iefettmce tITaterials: 
The record shall include date of receipt, source, purity, all 
compositional information, storage conditions and expiration date. 
These materials/solutions are to be identified bYauniq'iie' mimber in 
the logbook as well as on the container's label. 

\ \BCNSH02\KLA!3\SOP'S\SOP.100 Rev i9,doc '') , 
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b. All working standards made from reference materials shall be labeled 
with a .. qlli@e l W n,umper witli. c,Plllpl~te <information on preparation 

. date, ,q9pRentration,of ea9h:colllPOPI}9~SQlventi preparer's name, 
,!(NPira,tkm 4~te an4;dhy",,;l(i>,g~00~ .. ' ~h~n~, \ information . is recorded. 
~~I;lgept~ ;shaU,l?e, ~~bele<;lwj~., ,d,at~e;. r,e,ceiv(fq allqexpiration date, if 

. 3Pp1h:;aRl~"'i Al1;Qf the;;il).fpjma~f<?p,d~~Friped(;l~ove shall also be 
reCQfd,ec;t;,jp.'Io;boqI.1(qpgRoP~.,;.M~aswwuynts :'ma<;le during standards 
prJ!P'~ra~l9n\:c~.~g.;~ .:from, ~ejgbing,~, Rperatjol1~' v()lwp.e diluted to, etc.) 
shall also be recorded. There sh~l!:l~lQH nOC911~~iner with sample, 
sample extract, standard solution, etc. that is not correctly labeled and 
properly stored. 

c.:I:be("anaJy,st;,m\lstini~ia,l,andshlteeac~ em~W l1lade in a logbook. Each 
.a,na,lyst mU,$t be;s~efto :;z" out tqe lln"sed'areaof:each logbook page. 

, -\ ' '. c, j .;\~- .) ,J \ 
'. ,~ 

Z.: . PRJj:PAMJIQ~i 
" ~ ~ ~. " ~ l 

A. Laboratory control sample 

1. Aqueous 
" " t , :, in ;' ~; .. _;>. ,,;.~ 

a. !};his; sqluti0I?-fS prepaJe,Q;)~IS ;fQHows:50 mL concentrated HCI, 
20 mltcop,centrl'l:t~dHN;o3,jk'lll.L of ,~~PjCAL-l, Solution A, 1 
I$9,f C,Lffi'CAL'J:Spllltion B,,; O.2~liqlliof;CLP-CAL-2, and 0.25 

, ~P~~~f~<i:AI;-~dUut~d;)t()d: ~hJJ • .volllmetricflask. Use 50mL 
(100 mL for strict q~l?nMO J:1-;.J~:fQfd~g~siion. This solution is 
given a unique identifier and recorded in sample digestion logbook. 

, " ,.,~::','.~ot;f~ur ti~e~,~~9Cl}P~~te,d sfl~~i~,~:;;r4~';0Iution is prepared as 
fol1qws~; )O;,~ C,9~c'((l1tr~t~dW,q, .~Q,J11L concentratedHN0 3, 
ImL CLPP-SPK-4 (InorgaQi9 \'~ntm:es).(Tl}is solution contains 10 
mg/L Selenium, 100 mg/L Antimony, 50 mg/L Cadmium and 

" ;;J'b~~liull1ji;40 ,mgl4.,Ar,s,~nic:,an(b40;mg/I,. Lead) to 1 L in a 
Nolume,tric flask.., Th}..ssolution,iSgiv.yn,:fkunique identifier. Use 
12.~,mL~;lto 5f) ,~s,andiPfep(;lfe'twoi~aliql;l()ts. Heat at 90 to 95°C 
to reqlJ«;e the; yOJ.1JIll~ iI?-J'achvesset 19Jen ~s and then combine 
each 10 ~ aJiqu9tjPJ90.ne iyess~L~lJ.~U*e to a final volume of 
25 mLs. Take care 'to matrix match acids so that the final 25 mL 
portion will contain 2% HN03and 5% HC1.UseO;l~R(1)lLs IjNP3 
and 0.3125 mLs HCl to each 50 mL vessel. 

2. Solids 

\ \BCNSH02\KLAB\SOP'S\SOP·I00 Rev 19.doc 
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a. AnO±0\02grariialiqllbt Of tMlonchips is weighed and spiked 
, using:the sameispikingsoliltiOh usedfohilatrix spikes. This sample is 

giveh fa uriiqUeidentifietacc6rdihg' to'the Wt#fbr:the teflon chips used 
ahd'when i digested is given the descriptor:~i.e:;LCSS(date)A and then B 

. etc.plusthe'uriique itl~ritifier numBer assigned:' Alternatively a solid 
'thatrix .' s'tanfdatdr~ferencl!' ffiatbria:l fis 'obtahiedfrom the manufacturer. 
This \sample' isigiveh' 'a': lliiiqiie'ficlenl:ifi~r; arid 'recorded in the sample 
''digestiot110g;b'6ok'. ',' .' •.•.. ,. ',I :; " 

3. Oils 

a.' An \ arlalyte'freeoil· MUST 'be' used: 'or explosive i reactions can 
"occur, "Nil'tlhalyte' freeoi'I'(wessori l oilr'whith<has oeen analyzed ; 

previously to prove that itis< MDL.) i~ spiked tlsing the same spiking 
solution used for matrix spikes. This '·~ihi~le .'. is given a unique 
identifier. i.e. LCSO(date)A and then B etc. 

B. Spiking solution 

1. Sample is spiked using 0.1 mL ofCLP-CAL-1, Solution A, 0.1 mL 
." of;CLP::CWt~i1 iSoluti6tf B,O.025:'tlil; (jff·:CLP-CAL-2 and 0.025 

nU':of CLPlCAL~3 f6r'a'fintilvoltime of'l(JO mL. If only 50 mL is 
'used," 'decieilse\ amoutit;;u~ed appropriately;; These solutions are 

i,.'; >Lgiveh llriiqueidenHfietl;;iRecordtlleamOUb:tspiked and the unique 
'.ideritifi~t:of;tKe~taridhtd: -.0 i' i;;:;" . 

(,f' 

2. CLP sample is spiked using 0.1 mL CLPP-SPK-l and 0.1 mL 
)CUPP-SPK4Jof'afirtalvdlumeof1100mL.'If ohly 50 mL is used, 
dettease'.Mhdtiritrised' appropriately:'These solutions are given 
uhique ide. ,h. ~ifiers?Y , fi',;,; .:.., ..;,) \ . 

, ,'-" :" ,,', 

, 3: Forsamples·;thattequire'fotir times concentration, the sample is 
" .' 'spiked liSi'ttg'nl0125 fiLs ofCLPP-SPK~4'to each of two vessels 

'with'50 mLsofiS'afuple'ineac'1i{ The volume of each of the vessels 
: ,'isloweredttr less then 10 thUs andcotnbirted and the final volume 

, ofihis'cdttceilfrated sample' is' 2Sn1Ls: 

1""' 

A .. The temperature of the samples must be maintained at 95°C and monitored via 
a temperature blank. 85° for oil samples. Record in digestion logbook. 

\ \BCNSHOZ\KLAB\SOP'S\SOP.l00 Rev 19,doc 
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IX. PROCEDURE 

• ~: I 'j. ~ < 

, ;~ 

,A plasswarepreparatiQn for·oil djgestiottor when the hot .. block can not be used: 
;:. ' 

1. Wash glassware with hot soapy water and rinsethoroughly .. (Beakers must 
be: washed as so.onas;possible after being use'd\ dirty beakers must not be 

i i allQWed to sit overnight .. ) , ; ;',' . "> . ',' 
, '. ,.' ,) .,i'·,i 

2 .. Rinseglass'ware;witQ,:reagent,waterthat oontains,5% HN03 and 5%HCI 
followed by a rinse with reagent water .. 

i' 3 .. , ; ,Pri01;."toi use,l aU glassware:·must he.: confirmed .clean .yiaa glassware check. 
Otherwise,{repeat ,step ".:2'" untiLtheglassware, oheck passes .. 

! ' 

,B.: Aqueoussample:filtt:~tjQn (for dissolvedmetats)~:" 

, ,;. '1.. ThoroughlY'eleani a' flaskand·funnel withihot:Soa.p¥. water. "Next, rinse the 
'ii., i';iflask.andfunnebwithl :$;,PlNOg;fo1l9wed.by aithorough' D.I .. water rinsing .. 

. . j This step , is . very : :important bec'ause' ,the :filters; l contain some metals 
'(narnelyZn) Whkl) o(J)uld contaminate,the samples"! , 

,,·3 ... Filter, the,unpresery,ed.sample,.,') If:dissolved.Hg analysis is requested for 
,; .dhe sa,rnple;'ftltet atJeast:200mL, i. " '" 1.1' .' 

4.. Discard the first 50 to 100 mL .. 

" 

I 

!, • 5.: Apreparation.blank:mustbetaken!throughtheJiltration step and analyzed 
;;7, i ,with !tbe, sample. , .. ',' i .r .. i ' . i ,: 

6. Preserve the sample with HN03 to pH<2. 

7. Soluble samples that are clean and clear do not have to be digested. Use 
100 ·mL. sample\: add 5lt1L:of concentrated·HCI',and 2 mL of concentrated 

/ ., HNQ3.; Samples, n1l1st. be 4igested unless approval for analysis without 
.. 'digestion is receivellJrom :the project: managerl ; 

C. Aqueous sample preparation 

1. Method 3005A and USEPA CLP ILM04.l; "Acid digestion procedure 
for total recoverable or dissolved metals for analysis by ICP II. 

\ \BCNSH02\KLAB\SOP'S\SOP .. IOO Rev I9.doc 



EMPIRICAL LABORATORIES,LLC SOP-lOO 
Revision: 19 
Date: 7/25/06 
Page 11 of 25 

'j 

a. Shake sample thoroughly and pour 50mL of the wt\ll-mixed sample 
, , int<Y a:digestiOn:;yessel! tor samples which·require;coI1ce'ni'ratlon pour 

50 mLs of the well-mixed sample into two digestion vessels. 

b. Add,0.50mL(lrhL of (HI) ,whenstrictCLP;ILM04.1 is required) 
concentrated HN03 to the !sample;'" Fot;samples which require 
concentration, add 0.125 mL (0.25 mL of (1 + 1) when strict CLP ILMO 
4.1h requirecl) concetltrated HN03i tathe ,sample'. 

c. Add 2.5 mL ( 5 mL of 1+1) when strict CLP ILMO 4.1 is required) 
'concentrated 'HCl! ·;to; the'·'sample.,,: •. For'santpleswhich require 
,concentrati(;)fl;adcl;0.:n2SmL'(O.p25 m1;,of,(1+1) When strict CLP 
. ILMO 4.1 is required) concentrated HCl to the sample. 

d. Cover the sample with, aribbed ,waton glassorequivalents6urce. 

i J,' e. Tran&fer the I digestion ;vessel ,to, a pre-heated, hot ,plate or hot block at 
" 9Qto:959C. l rA temperature'b'lankwilLas$ure'MrrecUemperature. The 

"f, • "temperature must~ be: petorded'in i the! digestion log, book. Take the 
volume,down f01between,$to" lOmLi\(,f2'to25inLs;when strict CLP' 
ILMO 4.1 is required) making certain that the sample does not boil. 
,.nlis'iiS'ie~tn¢melY iinportant. [Boiling mily lead!to.vaporization ~f 
certain analytes. Remove the sample from the hotplate and cool 

f. .When, nece'ssafy;filter or,c~ntdfugethe\$amphh(j remove insoluble 
material that could clog the; hebulizer;, The"filterillg apparatus must be 
thoroughly cleaned with dilute ;nitric acid prior to filtration. 

g. Bring sample to its predigestion volume ( or when samples require 
, concentration,' ,to a1 Nollinie"four; times • lower . thell'wnatwas started 
with) with DI water in the digestion vessel. ThtbfinM volume must be 
recorded in the digestion log book. 

h. The sample is now ready for analysis. 

i. Tnedigestibn logllmust Gontain' the' date; analyst;; sample number, 
, c, ; client; ,sample, niass/volutne;' firia:l'vblumeofdigestatej lot # of acids 

used and the preparatioI)andJID of standards 'plus :identification #'s for 
standards used for spiking and the volume spiked irto the sample. 

2 Method 200.7, "Acid digestion procedure for total recoverable metals". 
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, fl. ,,~J'1a!\!r s,~JP.P~Y'!ithot:Q9ghJy,~qg,pgur~Q. Q1Lof..th~ well-mixed sample 
jPt9,Q:te, gige1>tiqp yes~~l~:; Jf~l'lWpl~, ,CPIl(~I,1S.'iugQi~solved solids> 1 % 

'l' ;r~fer tp:, ~e~tioJ;l J~.3 of Methq4; 7ob.7J~?I;~qp~!!q\lel,1t procedures . 
-. I' , ': '~ " \ 

e. TJ;fln~f~I,Jh~>,digestjg,n, ;wss~l tQ flpr~Fh~~te4)lQt! plat~ or equivalent 
sqUf;c~'at 8gGl,·,T*~ tPe",whJllw(;lp'Y~,rt9ib'it\:Veen 10 to 15 mL, 

'C' , ro~k~gg :~~rt,ai9tit.,~,th~: ~ampl~ ,4,o,eSD,.Qit·bo.\l:;\J.'his is extremely 
, , ,important. ,.lJo.iHnglllayl~ad:,to:vapol*~atlQg,()l~ertain analytes. 

"', 
"tl 

: , 

;" f ii":' . \'.,", "y' :";nf;': 

f. Leave sample on hot plate and gently reflux for 30 minutes. Remove 
, f;rorn'lwt.plate and QOol,,; "Ii': ';;1 "i j 

g .. Bring sample to, it,&, pr€(,dig~~ti9l)j v,oIUrnt>;witbPl ,Wfl~er in the digestion 
vessel. 

h. When necessary, filter or centrifuge the sample to remove insoluble 
, Jl1at~rifll. that.,c(;)\,llq'f.logw.~l,1e1;>ulizef. The ,filtering! apparatus must be 
thoroughly cleaned with dilute nitric acid prior to filtration. 

i. The sample is now ready for analysis. 
, ;,; 1; '" ,. {~ .: ".;. ;; ; 

j i"The (dige/itiQ}n Jog ;mu~t QOll,taiPthe; ,date;, amtlyst, sample number, 
"GHel,lt,sample 1,A~&s/v()l,ume,~;final::Y9l.IJQle :qf:,qi,gestate, lot # of acids 

used and the preparation andID of standards. 

"., 'I',' 3. M~Jib,()Q30J,0A,':;'A«;hkQi~~;tj9jI':~fiAqQ~w.s~fl~Ples and Extracts for 
Tota'·M~J~ls ,for 1\~alysis bYlep,. S,p~ctro~cQPY" . 

a. Shl:lkesample thorqu,ghly ana POUf, .5Q,~. i()f;,th.e, weHr-mixed sample 
into the digestion vessel. ' .' 

\ " ;:.; . '.- . {j . " ',~._ . ' ~' ; 'i , J; ': ;, 

,'; b;,: A,Qq; 1.5 mL. concentratedJIN03 toJhe sample.:, 

c. Cover the sample with a ribbed watch glass . 
. ':. 

d. Transfer the digestion vessel to a pre-heateQ.,ltot.p,late:or hot block at 
90 to 95°C. A temperature blank must be used, with the temperature 
being recorded in the log book. Take .the volume down to a low 
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vohhne (,,-Sl11L),maJdiig tertaiil.''thatthesairiple does not boiL 
, 'TIlis' isextremelf :important.Boiling may' lead' to vaporization of 
" certain attalytes.iA.lsortuik~'cerfa1n'thafiI(rportion of the bottom 

of the digestion vessel is allowed to go dry. This may lead to low 
recoveties~ Remove, the' sample from the hot plate and cool. 

e. Add another1;5mLportion ofconcerttnited,HNOJto the sample. 

f;" Cover the sahiple'witha ribbedwatehglass.' 

g:' Transfer the'vessel td the hOtblobkbfequivalent'sdurce. Increase the 
temperature"so ~F"gent1e refluX: occuts; ;Continue heating, adding 
';additi(jnl:iFadd11shec~ssary; 'until' the' digestion is, complete (generally 

'c irrdicatedwhenthedlgesfate'lislighf11n cdldtordoes not change in 
appearance with continued refluxing). 

h. Uncover the vessel and evaporate'to a low· volume (-3 mL) making 
certain that no portion of the bottom of the digestion vessel is 

, , 'allo\'Ved: t()'go 'dry; Remove'andi ceol.: ,; , 

i. Add 2.5 ml of 1:1 HCl (10 mLllOO mL of final solu~~on). 
ci J .'. <c 

, j.' Cbver H1ed~gestionves'sel 'and tefluxfor athldditibnal 15 minutes. 

k. Bring sample to its predigestion volume in digestion vessel. 

1. When n~cessary, filter or centrifuge the sample to, remove insoluble 
material thafc6Uldolo'gthe:nebulizer.''Fhe filtering apparatus must be 

,thoroughly 'Cleaned 'with dilute nitric aciCl prior tofiitration. 

Note: When preparing USACE project samples, if any sample in a 
'diges:tion bafch:requifes filtration, ,all; samples (including QC 
'samples) iIhist be'tteated in the same manner. ' 

ni. The; sample is now ready fot analysis. 

n. The digestion log must contain the date, analyst, sample number, 
client, sample· rl1ass!Vohune;final volume. of digestate,: lot # of acids 
used and the preparation and ID of standards. 

4 Method 3030C (Standard Methods); "Preliminary treatment for Acid
Extractable MetaIS'\ 
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~. S9~k,~ ,sflmRl~:: thoro,llghly, fl'p.dpour, :50.mL, Qf, Jhe well-mi,x,ed sample 
into a 50 mL digestion vessel. ,; .', 

c. Heat 15, II).1p.]lte~ in a hot. haUl. 

" 
d. Filter through,aflnemo.ra~efi\ter) , 

, ' " ~ \ ." . 

e. Adjust filtrate volume to 50 mL with Dl water. 

i'"._ ;".<",' 

p. So~id~~ample!pr~p~ation .... '-"', ' 

C" , "f ',i '; 

.,-"j .'.J 

It is extrem~ly, inzportaf!t th,at W(I;stfJ ~ when;appr(JP1;iat(l )" soil and sediment 
samples Qe mixed thoroughly to ensure that the sample is as representative as 
p{);s$,ible,of the: ,~qmp!e!lflediq~i T;he" m{);st~romrngn,m,ethQ4, pJ mi:ying is referred 
to as qyartering. (fhe ql;larterin&Rrocepure,sho'lld;beperjormed as follows: 

~, T;he;lJl(l~eri(ll, dn;the, sample ppn( in.o'-Kgqniqiplg.stipt~rganic-aluminum) 
'; shquld: . .be4.ivM~t;l; ,jnta!,q'(tarters ,anti each ,(qUartffr .. should be mixed 
,'; int:/ividljally,,:: : " ,ii' '," ' ; ." ", '; 

• Two quarters sHould then be mixedtqiarm,fhalves; , 
• The two halves should be mixed to form a homogenous matrix. 

:;'" -.;;: /;' !; \:' '" rf . ;:i.; ,,' !~ .l:f j; >t 

This ppoGedute,should#e 'i:epeated;several, times,untit the/sample is adequately 
", mixedl (, i " '1; ; ! ' "/' 

NOTE: Samples that are clay type materials should be handled in a different 
:fuan'nel\\ 'Due to: these: type ,sample;matrices' h~ving an ,affinity to stick to 

'" i .inostan)(tJling:tl)aUouches, if; anolhet approach'inust be'followed. Obtain 
,a representative sub.-sample aliquot (from the center or, middle section of 
the sainple container.(i! " 1"d·, ,):, 

,;;. 

" . ,Grimling-,of ;V"lg~tatiol,l Samples!" 
!.:'~:' ;~!~" .,/~ .. i{:; :_1'-"(J{:I'~ {~! 

Rempye "s~J1lpl~ from shiRping,,99pt.aine,r/andpf,Ush off dirt particles. Chop 
, §~,mpl~ irito:(\pPlJthalf;~nql1jpi~ces:,witQ;~lipper~ior;:9tber',9utting tool. Place the 

,', ~a,WRle, in. an, ~qilljm,ltp pan <:jng .,air"gfyillan,e:x:hap§th.ood to the appropriate 
" QJ,')llJe~sforgfingjpg.Jk§bQllJd:be.gtYlY,~PlJg.Q{w;b,ere;it won~,t stick to the inside 
.qf. Jhe, ,milJ·,.Grind Jh.<r dri,~dsaJl1pleJ~, fin,epess: ~p, either, the.lllanual sample mill 
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" orthe'WileYrriill6tbi6th ifne6Cietl.Piace the'gr6urid:'sahlple ina container and 

label immediately. ",:,." '. 

1. USEPA CLP ILMO 4.1, "i\Cid'di'gestibh lof Soilised.irlient,i 

;. , 

a. Mix the sample thoroughl)T' to' achieve nomogehity,::Poreach digestion 
procedure, weigh (to the nearest 0,01 g) a 1.0 to 1.5 g portion of 
sample and transfer tCY8>digestioo"-vessei .. , r:::t.if-l, ~:,: . 

\; ••. - <,' ~ .', 

b. Add 10 niL of 1: 1 nitric acid (HN03), mix the slurry, and cover with a 
watch glass or equivalent soured: ''I-teat'lt:J1esartlpre' to 92 to 95°C and 
reflux for 10 minutes without boiling. Allow the sample to cool, add 
5.0 mL of con,centrated HN03, replace with watch glass or equivalent 
source, as appropriate, and reflux forgOiiiiiirit~s.(;Do'n((jt a:l1ow the 
volume to be reduced to less than 5 mL while maintaining a covering 

,i of s()ltitioft'bver'lh~ibott(Hl'l'oHhe heating,vess&l: ' 
. " " 

"c~ After" thei's'ecohd ;reflux" sfep has been' comj)1eted'ahdlhe sample has 
"todled(~dd 2~'li1L'\of'Type;,'iIwateranH 3.0fuL'bf'30% hydrogen 

peroxide (H202). Return the heating vessel to the hot plate or 
'iequiv~leritjheatihg,source"f()t"C.wafming';\to\startithe j)~roxide reaction. 

Care" must 'be taken' ,tol'ehsute " thht>\'lbs'ses "dC!: not,. occur due to 
. excessively vigorous effervescence. Heat untih;ffetveseence subsides, 
and cOdlthe\~eating\vessdi ,\>' ," 

""1' \' l' ' -;."t 

d. Contimie to add 30% H202 in 1 mL aliquots with warming until the 
,\ ' '. effel1vescence;is.' iriinimal';\or, ul1til '~t1le; general ,'sample .app'earance is 

unchanged. (NOTE:' Do not add more than a totatof·lO mL 30% 
H20 2.) 

'; e! . ; Jfthe· sampfe;is:oeing\prepated for IGP;analysisi'of A:k::As,' 8b, Ba, Be, 
"~i, ' i'!U\Oa',.Cd(iCr,eo,;,(2Jl~ Fe,Pbj'Mg"Mh,Ni,;K"lS:e;;Ng,lNa,:,}::l,N, and Zn, 

\,' ,';;add. $\tnL.O£:;ti: hMCI:anqtW mL 'of TyPe' II'<water ;,retqm the covered 
heating vessel to the hot plate or equivelenbheatingsomce, and heat 
for an additional 10 minutes. After cooling, filter through Whatman 
No. 42 filter paper (oreqUivalentY tintridi1ut(~\ii't~\50ithE\¥ith Type II 
water. NOTE: In place of filtering, the sample (after dilution and 

, 'miJHng') may b~ icemrifugea of a.Utiwedrltfsettle by,gfavitY'(j~ernight to 
; 'remOv{H:ti:sbH.1bl~H;ffla:tetial; Diluie'thi;cligestate'to! r4~f;mL with DI 

" w'atl~t ,a:dd$',i1ib's'condentfated Hel audiT' 'mU'6f c~ticenUated RN03 , - - " 

mixweUandipl~€e iilto.the,'appi'6priafe eotihiiher.' . Thir'dil6ted sample 
" , I: i I hasari<a:ppr6x.imate,a:cid·' tohcehttation.! of2.5%i (v IV) HCr'atld 5 % (v Iv) 

RN03. The sample is now ready for analysis. 
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'. f. The,digestioJ;l",lQg. ml,lst. containJhe clat~, analyst, sample number, 
; clier;tr, s<nnpl~mas)5/YQ\l,lr:n~; fiul;llvolUlJle .ofdige,$tate, lot #of acids 
us~d aI;ld the preparatiDn·l;lnd)D, of ~tandards;;u1cl. ID of matrix spikes 
and the amounts used for spiking. 

I' ,2."Meth9d,P050B;."AdddigestioI.l,.fSedb.,ellts,.Sludges a.,d Soils" 

) ,,' 

.. 

a •. Mix the,·~awple ;thoroughly for $rnh:lUtes:t).sing;.a plastic spatula or 
:cTeflQnc.oilted,spatl,lla,in.a glass Qr.,plastic:~w~igh boat to achieve 

homogeneity. ,. 

b.~~eigb.appr,onimately(tothene.arest O,Ol;g)iw1 to.t.5g portion of the 
, Slil!Jlple direotly:in:to.aqigestioQ vessel. .For samples with low percent 
'SQHgSi :a;larger s&n1ple size,'I,11(,!y,be,. use~dI,S,JqI;lg as digestion is 
completed. Record the exact mass in the digestion log. 

l'l"QTEr '}:()'acbie:Vethe IQ'Vestr¢portinglhnitIlQssible, use a 2.0 g 
. ,portion,of~$ample, witltanen(ling:volume~f lQO;Il1Ls. 

\ ~ (i' I ,I; 

C" Ad~l:5·mL;.Q.I. watetanq,5 mLicQncentrate,d, HN03(1:1), mix the 
:sluJ,lry.~ndicoYt\r;with a watch ,glass;, mace th~ sample in a preheated 

.' .. hotr1?!Q,0kandJJ,efl!Jx,at 95/?(2 for 10 t,d :l5',minute~ being certain that the 
saIt1Ql~ dpes' Ilot .DoikRecord ttlmperatl,lre in .. digestion log book 

d. Allow the sample to cool. Add 5 mL conce~trated RN03, replac~ the 
, ,W:il~9P.,glas1i;andl:leat/rc:;fl!J<"agilin :fOf30 miI)utes.~ Jf brown fumes are 

gen,efat,ed, jnQi~ati.1;J.g 0~idati()UQf thtf ~ample by RN03, repeat this step 
.' (aQditionof 5Ulk Qf,concentrated HNOs) over and over until !1Q brown 

fumes are given off by the sample indicating the complete reaction 
: 'Y:ith iRN03. \,JJ,sing I;!lwa,tch glas~i.or ~quiv:"'l~tUi allow~ the solution to 
evaporat.e to [ilPP.rox,i,lJ1ilt~ly5mL witnout boiling at 95°C ± 5°C for 
approximately two hours. Maintain a covering of solution over the 
bottom of the Yes,sel, at. all :times:, Do; not· alloW 1 the .. volume to be 
reduced to less than 5 mL while'maintaining a covering of solution 
over tbe bQJtOIJlofthe.t>~~e.r, ,If the yolume; does get low, add 2.5 mL 
of '0,.:1;. wat~r,Jo Qripg. vo1.ll.me:back,up. .:. 

-,'.: 

e. Take the sample off the hot block and allow it to cool. Next, add 2 mL 
of OJ. water and 3 mL of 30% RydrogenPeroxide. (The sample will 
bubble upon the additioh of R202 if it is still warm.) Cover the veSsel 
with a watch glass and return the sample to the hotblock or equivalent 
source and heat until the bubbling subsides; Care must be tak~n to 
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ensure that losses do not occur due to excessively vigorous 
effervescence. ,Heat until effer'Vescencesubsides'aild cool the beaker. 

rAdd:tWolhore'3ffiL porti0'n's,0f'H20i'tb the sample in the same 
: 'lhanncr1ls"bef6te'. CNOTE:'(Do/'fiotaddLlh0'te fthl:ln a total of 10 mL 

30% H20 2') ;,; . ·;,fL " 

f. Cover ,the sample with a riblbe(PW:1tch'ghiss ahd'contitlueheating the 
acid-peroxide digestate at 95°C ± 5°G: without boiling for 

.. "l,! apprdxiniatelyi;~two 'hoursuntiHthe';vblUrii~' ha!{ been reduced to 
approximately 2.5J:I'lL. MainfaiIl'covetin'g:(jf solu~lbn over the bottom 
of the vessel ata11 times. "'.' If;! 

", g. Add '2iS mL 'of Dlwateri'and 2:.5tnL bfdofice'nttated HCl and 10 mL 
ofDlwatet, c~over the sampYe;with'a,iibbed Watehglass and 'continue 
. reflmdng.fot an additional 1 O'tnitUites without boiting 

h. When necessary,jilter or centrifuge the sample to relllove insoluble 
; .'. " ,;' :,j"ma:tettal 'tliar (;ould)clbg thenebuliief,' y,'Fht! filfe'ring apparatus must be 

jthorb'ughlYicleanechvith;dilute;nittioacid:priorlofiltration. 

i. Bring sample up to 50 mL with D.I. water in the vessel. Add 150ml of 
! ; , lDI wateno' a 2150 rill sariiplebottle. hl\}ert'the'50' tnl sample digestion 

-:'vesse}:'sevenll time'sJo mix the 'sample 'aricfipoliFLsample into the 150 
" ;Ill! of the "s'ample bottle. Pbfir sorrre'saniptcbackihto the 50 ml sample 

, ;,; 

"digestion 'veSsel' to: rinse; antFpoUrbabN into) the' :250 ml satnplebottle 

I.') , ,-; "",<', 

and cap and mix. ' 
":,\1.] , '·H 

NOTEh;JWhenpteparingUSAOE,pt0jebt'safuples, if any sample in 
... 'Ii: digestion batch tequiresfilttatiort:raUsatnples (including 

'i " Q<>sdlllpleS}lht'lstbe'trdltect'ihthtfsa:ilie manner. 
~. 

<i'NOTE2:'ifo achieve 'the>lowestreportirig' :limit possible use 2.0 
"grainS of sample Withart,etiiding vdluthe'of 100 mLs. 

'j. . Tlfe'samplc isrlow ready 'for analysis. ~ " , 

k ' The;digestioti' log:must 'cbiltainthe date,~ahalyst; sample number, 
client, sample ,rtHlss/vohifile';.firtal'volume Of digestate, lot # of acids 
used and the preparation and ill of standards. 

,\ 
"'. 

'/'0 " , { 

,. ", ("" 
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--\, -l f .: L~ 'i',1 U' " ') , 

NO]'E:,T,~IS MlJ:T,H01,>i,,ISYi YERy; ;,T~MEi, CONSUMING·· 
',PISClJSS "SlJlJ,iQONT~CTI.NG., S~MPLES WITH 

, ){,QU,Il ,SUJ;lERVISORAS .SQ.QN,AS, THEY COME IN 
THE,DOOll. ',." ,'" 

a. Homogenize sample and Weigh approximately (to the nearest 0.01 g) a 
.O.5,g repr~lle.ntative, portic)ll:.dJf,thesample;il)to·1l 250mL beaker. 

;, Separate amhweighproporti(;m~l aliqqots Qf,the;pbases if more than 
,;,Qne phase is. p1;'~s(}l1L'ReQord;ther;ex;aG.t;}nass iJ:1ithe digestion log. 

Lar:gerio.~Jslll;~ler s.ample :sizescanb.e. US,~d if n,e,e.ded. 

g. Add 0.5 g of potassium permanganatepowder. If larger sample sizes 
ar~ ,\lsed" il1cr~asethean:J,Olmt·;of;ip'otassiumperll1.anganate so that the 
ratio"of QiLtoPQstassium .. peqnanganatetis,st(ilb,~,. Mix the oil and 

.;" ,; perma.ngflUatetilorougbly-"~ijtibb~mogenQus,,,J:;hjck oils and tars that 
, ) ,.~aQnQtb~·miXed shoulcJ !be·he.ateqJQ;l;lChie.ve:miX;illg (the oil may react 

;, mildly). }:;~1t . is., important· ,to. recoIJt ,th~amO\lnt of potassium 
permanganate used for each sample if analysis .is; by ICP-AES and 
correction is to be made for the amount of manganese. If more than 
10% of the sample is aromatic material, such as xylene, then the 
reaction wiUhe. in,~onlPlele;J!lf this is the case, increase the amount of 
potasliiumpermanganate., ,IfitheSl;lmple is, a m.ix:tute of oil and other 
n(i)n~9rgf;lnjc.muterials" re9uq~!the .amouht ofpota~si)Jm permanganate. 

! 
',," I 

. NOTE:: ,All stePHoequiriQg !th~,us~: Qfacids: lihould be conducted under 
,,;a fqin~,J:}Q09 bY'Properly;train~d p~rsonn~l using appropriate laboratory 

safety equipment. This shouldin<;lude face sbieldsand latex gloves. 

h.Cautiiously:,/add LO'mLqoncentrated ,H2S04, and: stir with an 
appropriate, stirring ;devie,e. If larger sample sizes:are used, increase the 
~~olume:0fthesulfur,ic·acid$Q·thatl;the tatioQf;oilto!sulfuric acid is 1 g 
t 0 4:mL. Tbe JiIZS04 can' q'f :.added dropwise0t;'allat once, depending 
,on·analytic,;alneeds.~,(Gen~Wully"dr,<?pwise is preferred when low 
,reporting)imits fl,re .needeQ,) .' " 

, . ,NOTE:,TQ,Pl'event a, strong ,exothermic reaction,; H2S04 should be 
added: 'dl,"opwise to,~llsamples u,nfamjlian;tQ .the, analy~t and to all 
samples; thatare kl1ownto be highlyreuctive." .. 

. ' . , 
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The reaction can take several seconds to begin, but'when'it occurs it 
will be very quick, vigorous, and exothermic. Generally larger sample 
sizes wiil'reMt fastet<than, Smaller. LlkewiseAower average molecular 
weight materials will react faster than heavier. Do not be mislead by 
an'trti'tial M:~I8bf reaCti~ity'.:Agrey-whlie vapot'Win be ejected from 

e",." ; ;ithe beal&+j(SC>:ffand~plattering~>afitf1:hib6iing can occur. The beaker 
, ' "wili"hecomei'very li6L<Tl1is: 'st~p is cbmplete when no more gases are 

given off and the sample would "be' a :tHick: black lumpy paste. Allow 
the beaker to cool as needed. 

';Lr 

'NOTE: ;i'Care inllstbectcikeri; when;Wotklng wiih;very light organic 
",materialS', such is diesel fUels,as: they may flashlf Generally, the lower 

,,,1 the aveFage ;':ntoleMlar weight 'of the; meterial, correlates to a greater 
danger' 6f ;flashlng"The'cla:nger' Qf'fl~Shi'hg;is reddced by adding the 
sulfuric acid dropwise. 

I _ ',: ' , , . ; ~ 

" NOTE! i" If rndre ititan1'1 0% of the salllple is: aromatic material, such as 
X'yfen~,' Lonly: 'a' littfe' grey-wl1ite >v'apot <will ;fotlll. This will reduce 

:" aCdtii-'acy \and'Qomplic~te: !iletltilizatioII'. .It: \thete~ isa'signigicant amount 
, " " ofnotr·hydrdcarboh,maferial;';it sputteritlg retatiolfwill occur and black 

'> Mfi02 particulates will :be \ giVen off.!'Seese<ttion: (b.)', above under 
'ptocedure; f" ;: f" '< ," 

) t ,/. ,,' 

i. Add 2lllLofco'n-centrated [HNQ3'afid~ stir. This reaction will he 
sllghtlyexothetmk',Ifilarger.fsample iSizes'are·tised, it is not always 

, :;' > neeess'ary'toincre'ase 'the; vblulll¢ 'of: HN03d ptoportionately, depending 
on analytical needs. Some reddish-brown vapor (N02) may be given 

'off Alldwthe; reactidil to'cohtihueuntil cOlllple'fe, that is when the 
: 'dlgestateJ ll(ry 1 'longer 'gives- ", off 'fumes. ' ; A:llow' fth6 i,beaker to cool as 

','!!ileededi ',::)' :::~ ,.' I, ,f\' " ','", 

j,';Add' 10jrtL'ofJCbncentrated HGl; and stir,: If larger sample sizes are 
useGl,'>,itisiinot' always' necessa1'y"to' ' increase' the volume of Hel 

i'! 'proportionately,> iclependfn'g;'onanalYticaf ;needs.' This reaction will be 
" , :'slfghtly,exotherrtficahd 'gas'foflllMion arid foarrtingwill occur, Lighter 

, oils will fdammore',than"will heavier oils: tn~xcess foaming occurs, 
add water to prevent sample loss,. 'AlldWthe,beaker'lo cool as needed. 

k. ' Heat the beaker Uhtil there: is rroft111her gasevohition. (temperature 
shduldnot ,'exceed 150 0 G l;toi'preventVolatilizatlbh). There may be 
additidnal,foaming orothet milder' reactions'; which may result in 
overflow from the ,beaker. If excess foaming occurs, either remove the 
beaker from the hea,ting source until foaming subsides or add sufficient 
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water toprpvfllltpve,rflow. Thy final dige~ta!e sh,ol1ld be a clear yellow 
Hqpid With PIa9kordi!rklHqdi~h-l?rown PaIticlJlat~~. 

1. Filter the digestate through Whatman 41 filter paper and collect filtrate 
,.in a vQlum~tric}~ask!or,p~~er. 'ii 

. :: 1 _ ." ',~h ~ ,..". _.. ; '; ~ 

m.(jV,a~h the.dig~stion bea;~~rap4 fi1te~ paper".whHe"still in the funnel, 
. " "i " ,~dt1;l no. )ll,9re th~n .5wL of1.lot HCt/ :' ! 

NOTE: ' The p~rp~se'~f thi~ n~xt st~~ i~ tdrecover antimony, barium, 
'. anq silVflr JlJ,at IlHlY, nQt:;have,;peen'c~;)lnpl~tely. soluqilized.If the 

'" ,~sfllnpl~ is. npt bfling prepp.req t fori the~e analyte~, thy next step may be 
.i, ·$lcipped..",(~, . , 

) ,; i';' 

., i' ,1)..' (QptioP<ll?After ,h~v;illg: w~sh.ed, th,e, Jil,te,rpflperut;trJ1love the filter and 
" residueJr:om,t4~,fllnlJyl , .. /iWqplClCe itbil9k ini~Q~.heaker. Add 5 mL of 

co0,9. iij(;;Lan.~ p(a~~JP~)?eal}~r .. baq}(; 0l)"Jl1e\heating source until th'e 
fiJterpClPel:dis'sol~~s(tell}Peramre,s1;lQHJd !lJ)J~{(,e:;eed 150 DC ±5 DC to 
prevent volatilization). Remove the beaker from the heating source 

- !j, '11;," 

uapdWash the ,c.qyer:;and ,si,Q,es"wi$('reageJ;lt ,grade, :water. and then filter 
the Tes,idlJe,. al1d c'oUept ,rlw filtliate)'rilJ:.thesameflilsk or beaker as in 
sections f. and g. above. Allow the filtrate to cool and quantitatively 

, ,trfUlsfer ,tp a;,y;o\ulll.etricf1~~l5:'.: j 13r~l,1gto. voJum~. ' 
; i ;: i : . 

, 0, . ~OptiqIlal) ILth<.",fi.ltrf\t~js"coU~ctedAIl.,f!.1 :he~1<.ef,Jhe filtrate Can be 
he~ted \~g~iI1JQ,~}.!iye) ;off· exc.t?ss,,fI01, .. · This 9~f r:~4uce matrix effects 
insal,1ml~,jn,troductigQ\(temperature :~hOulcl:l1otex.ceed 150 DC ± 5 DC 
to preVeJ;lt YQl~tiliza,tion)'f Wllel1 sufticientHGLnas been removed, 
remove the beaker from the heating sPllrce; allow to cool, and then 
transfer the contents .toa volumetric flask and bring to volume. 
If(?,wevel," i,,ifi Joo;m1,l,ch .IIC1,is,reQlove,Q,; ib(l1,"iu,m, .sjlver and antimony 
can. pe lost. i:'! .' .i.'" 

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

p. Analyze theflitrate by ICP-AES. Depending on the final volume 
selected, the total solids in the digestate maY'belJ,iglveIlough to caU,se 
nebulization problems. Problems due to high dissolved solids may be 
eorrecte<;l b,y.,n,following .. optional: Section, ,i., ~)4sing: internal 
.s~~mq~ds,3)usi,I)g>flow! inject~c;>n I:l.Ilalysis, op 4 )c:usillg, !other matrix 
correction procedures. 

Manganese Removal Steps : . 

NOTE: The purpose of these next steps is to remove themanganese in 
the digest by precipitating' it as manganese ammonium phosphate 
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underalkalirte conditions;' Elemerifsthat di)" riot form insoluble 
phosphates; s1i'Ch;'~S atsenic,' are' filtered' but arid· can be analyzed at 
lower concentrations. 

q. Take the digestate, or"phmbfi ~ of: dfgestatei 'and reduce the. volume to 
i remove as much HCI as possible without going below 10 mL. Then 
aotl cone. NH40lI tltitilpH iSi 7'or' gt6aterI 'For'most matrices, the 
digestate will chang~ colors ~6fteIi 'from !yellowt6 'brown) at pH 7. A 
mild exot~ermic reaction will occur immediately. 

;. -11 \...l!'»" 5";," £' ; , • ~ 

r; Add: ,,~t' least' 2 g"iml1noniiHri ph6sphatefor each 1 g of potassium 
petrriahganate'used iit' the 'digestionafidstir.; An: excess of phosphate is 
needed for good analyte recovery. Then add' enough water and mix to 
ensure maxium precipitation. A pink or yellow silky amorphous 
preoipitate,manga'neseaiiimouiliufuphoi~phate;w1il 'form. If too much 

i NH4'@His,usedisoine bfthe 'iIHiilganese ammonium phosphate can be 
; 'solubilized, Stir i utiti! precipitation lis; c6Illplete': Some ammonium 

.. ' ; 'phaspnate hlaytertHiiiiunteacted'at;the'bottom;ofthe beaker. 

i ;. "i ; s';;HFilt~r'the::digestat~, through :Whatman '4'1 filter pal'er (or equivalent) 

I, 

XI. 

" ., ,'and collect>filtfdte inia:Ydluirietrid{la:skot;b~aker.') 'i 

t. Heat the i filtrate to' YolMnlze; the i lltn111onill: '(temperature should not 
exceed 150 DC ± 5 DC to prevent volatilization). The volume of filtrate 

. can bet~dutediby;h&atingU{no16s&thath 'to'mIfJ.>ff too much water is 
remoVed, ay ammbniuin ;'chloricie ifermed c will/solidify. If this occurs, 
either ;add' enbugh \vater'tt::,>i dissohr~;'thtFsolids'or' filter out the solids 

'and wash thej~resiaue with'deiohized Water: The filtrate can be 
analyzed by Icp~AE8~ 

U. i The'digestibnilogcm:us(,contaiiinthedate; analyst, sample number, 
client, sample mass/volume, final volume of . digestate, lot # of acids 
used and the preparation and ill of standards. 

CALCULATIONS" 

A: T>he analyst musfbe supplied:with both beginning sainplem.asses/volumes and 
final: digestate volumes. This) ihformation;must be recorded in the digestion 
log. j "' '.'" •• 

QUALITY CONTROL 

A. Digestion' 
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,a,i; T1w ,tYll1peratll,t~, ofjthe;hQ,t\glateAl9t:;bI9~kj(,nqst be ,monitored for 
temperature during the dig(flitionp~q9~ss .. 

b.;'Ph~ th~rmQn1er~r ·ffil,lst be, tagge~ wjtl}aIlnu'll.',QaJ,ibration information . 
. ·RecQ,l;d, .tl,1<;lth~rl1lQIl)yt~r: r~wqtIlg,~Qm~ction factor and the corrected 
temperature in the digestion log. ' . 

2. Blanks 

a. Digest a blank ~iili' e~~ry bat~h' of' ~amples digysted (20 sample 
maximum). The blank is prepared l:>y addin,g;all, tnt(d!mne,r;eagents 
added to the samples to a clean dry beaker and taking it through the 

. , . 
. . r>. ,~atW~ip,fPce,ss" a,~;,thesAtDP'~lii.NOrnE: .. , lbe)l>l~nkf9r';QILs MUST 

include an3ga.b:te~fre~;9Uio'r.~xpI9Siv;~ rea.~tions can occur. 

b. Also, there must be a blank for every differentmethQ<:l;()f digestion that 
is set up that day, every 20 samples. 

,,' :;");;:'!JL' , ;li" ',>, 

') :, ,.; ';', ;c. ,j;r4Yr~, :rnl,lst.~s9,:be,fa61ank i,'Qr, eV~O' ,Pif(e,rellt.matdx of samples that is 
to be digested,~v,ew~Qsamp,l~s. ,; , " 

, " /: " " ,'? ' '},l 

3. I"aqoratpry:CQntrol >Samp~¢;s! > 

a;. I, Fqr,\ w.atet:samp1es~.one.iLQ$ is;d.iges~e<,i with:,ey.ery Q;;ttch of samples 
digested (20 sample maximum). " ,i, 

b. For water samples, a LCS is digested eVt!ry ,PClY:, for each type of 
digestion, every 20 samples. 

c. For soil/sediment samples, a soil matrix i~taodq.r<:ljreference material 
(SRM ) must be digested per batch (20 samples maximum) or 

; . , alte.J;~atix,ely, a spiked: tef!.oQ,phip sarn},>le;, "., : ' . 

e. Recoveries of standard reference matertClls .OJ> laboratory control 
samples spiked with organo-metallic standards recoveries should be 

"', .;!;:2S~;of;,t,,,eirt~Qe;Vf!lues·ifQ,~;()ILS. ' '" 
; \?"., 
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, • I a;' A dtiplicateisiptepared 'every '20 samples .. This usually takes the form 
of a matrix spike "duplidlte; i 'J, 

." NOTE: i Certainprojects'requiteasailiple<dupllcate and a matrix 
"" 'spikeduplieate with e'ath'set of'iw~fitysamples. 

5. Blank Spike 

a. This is required for certain projects. 

" iNuTE: .·"Field!blanks/dhplicates, trip blanks/of ecjliipmerit blanks are not to 
be used forSa'fnplem3,trix Qctsairiple~L ( 

a. Digest a spike and spike duplicate every 20 samples where sample 
, Vdltlmeisadeqtiate.fo'do iso.Cho6s'ea::sample'{if possible) that has a 

lot of metals requestedttYbea:tlalyzed. ',' . 

NOTE: For sdmeprojeCts?a sample diltHical'e,aritf:sainple spike may 
be required instead of a spike and spike duplicate. Your 
supervisor should maRe'you (aware bfthese'I)i'oJects. 

'" br l1hefoliowitrg'rhetalSdd 'notget'digestetl'!'spike~5 when using CLP 
spike. ' " Ii, 

;r," €altium' 
Magnesium 
Sodium 
'Pota'ssiuIil .i 

L-

" 
! ) 

v. For TCLP sil1npleS,il"spike'must be dig~sted"fdr 'every matrix. You 
should inspect the sample (original sample prior to extraction) or 
checktheilogbook todeterminematrix<type;lCAlso the matrix spike 
aliquot must be added to the extract after filtration but before 

"presetvation;) ,',i' !', , 

d. The CLH project)requrres'th'ai'aihlgh;artd(a'lo~spike be prepared 
and analyzed. Spikes shoud be prepared at 40, mg/Kg and 400 mg/Kg 
for soil samples and 200 ugIL and2000 ugIL for aqueous samples. 
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XII.· ;CORRECr,[y~, 4\.C[{IONS: 'c' 

;'. 

;'1," 
.; 1 

A. ~~q1ple, bqilsduring digest!op. 

1. Redigest another sample aliquot. 
,{:, 

Jl.oSl;U11.pl~goe~dry or portion Qfbe~ker bottom.is exposed, .due to excess 
.• ~y~poration.d!lring ;dige$tion. " ; .f , i 

(~ ~ '",.1 

\ \' 1). R~<,iig~~l appther /iaIppJealiH1Wt,.,; .' '. ' ", . . 
2. Glass beaker dry for an extended period of time? Discard beaker. 

,. ",., "--'. ',.-. "'.-

A. Never take for granted how a sample should be digested. If the sample looks 
istrange otiunusual"or,if'youiare. 110P s~reiwhat:metals·the~ sample gets;whaf 
detection limits are required, whether the sample is total or dissolveCl,'oreven 
what method of digestion should be used, always ask your supervisor or the 

... pe,l":som.who is: to:analyze'the:sample; ,Howmetals.~·leedto be; qigested changes 
.. ,'i, ;;;tooioftentmtake it>iorgranted.,'·.k,i . ". 

" Hz; ,Antimony,) (Sb~( soils;! should:; b.e·i,analyzed withinA8 '." ,h0urs .. of, digestion 
whenever possible. When a soil requesting Antimony analysis is received, 
youmustcoordinatewiththe:.persoJl(who\viUbe'anruyzingivto'be: sure that 
they can analyze it on the same day that it is digested. 

Co Ibabehdor. the ,digested i sample'nmsFbe wtitten: in al neatandlegiblen;:tahner: 
The labels must include such information as sample nlllnber, client :name~'. the 
date digested, and the volume or mass digested. 

D. There are several precautions that must be taken to minimize the possibjlity of 
contamination. 

, i,,:,!;. ~ ': _ ,~ 

1. All metals glassware must be kept separate from alJ other laboratory 
glassware. 

2. Metals glassware must be washed as soon as possible after being used. 
Dirty metals beakers must not be left overnight. 

3. Acid to be used f9r metals digestions must be kept separate from all other 
laboratory acid. 
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E. Samples must be digested in a timely manner to ensure ICP analysis remains 
on schedule for data generation. Samples received ort ot 6Hof'e:W€tdnesdaY'of 
week X must be prepared for ICP digestion by the end of week X. Your 
supervisor must be consulted if this schedUle, can' not be'meHif a particular 
time. 

F. Please consult Waste Disposal SOP-405, for information concerning disposal 
of'wastegeneratetl'fromthis'area. iQuantity of chemicalspurelfase'd 
should be based on expected usage'durin'g itsshelf.l1feaIidthe 
disposal cost of unused material. Actual reagent preparation 
volumes should reflect anticipated u.s!3.ge aridjre~gent s'tabili(y. 

Addendum for USEPA CLPILM 05.2 AQUEOUS &sOiL/SEDIMENT 
~ i '·0 

The.{Qllowing is, a list, of ,chaNges fonsample preparation; wHen the 5.,2. statement of work 
is required: ' i . ' 

1. Soluble' samples arerequired;to be digested unless the. chain of custody specifically 
states that digestion is not required. An MDL study must be:doneoritheunprepared 
MDL solution in order to provide MDL levels for samples that are not digested. 

,I When digestion l§nbt .required an LCSW;.aml post digestioll spike are~riot required. 
:.; ! 'f' 

2., Digestatesmust bestoreduntili305 days· aft~r; deliveryofiacomplete,·teeopciled data 
package. I, ;, " '. ' 

c 
3; ,Preparatiop,cOdes are used on,fotm 13's. They are fourid ititbe 5.2'statementof work 

_: page ,B_o39:3.4;12;2o.4:. '" 

DEFINITIONS - Refer to SOP-431 for common environmental laboratory definitions. 
of ;. 
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METALS ANALYSIS 

." :'~r,!N»lJ~J;~Y~~Y~CQQ~L~b!¢I;,t\~MA-
; AtOM~¢EM:IS~JQN~'PE'~T~QM~TRY (ICP-
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ICPMETHOD 
SOP 

References: SW-846,Method 6010B, December 1996 
USEPA, Method 200.7, June 1991, Standard Methods 19th Edition 2340B, 1995 

USEPA CLP, ILM 04.1. See Addendum for USEPA CLPILM05.2 

I. SCOPE AND APPLICATION 

II~ 

A JilclpCi! y~ly ~9RP,I~~,'Argsll1.~:rj,~~~a; /JC~)"d,~termines trace. elements in 
, sblutiorl.' Wel'use tfie'ICPtbdelertninc'the'cbncentration of the following 

~"~t'~~:~A:gf~I~A:s,;~~.n~,.~B~?;P~h-f~, C;~n '~;') ~u, Fe, K, Mg, Mn, Mo, Na, 
Ni, Pb, Sb, Se, Sn, Sr, Ti, TI, V and Zn. All matrices, including ground 
water, aqtleous.;i s~unplesi,1TOl;P~' SPLP and EP extracts, industrial and organic 
wasfes; soils, 'slridges, sediments, and 'othefsolidwastes, require digestion 
'ptlor t€faH~ly'sfsV ,:t\j/;;.. ',.' '!1:"~' ". 

;;, "B;~; b~tegii6ii:Htriitj~\eIi~Wivity ~~. :atta 'j ~~tin1uni3' Pi~ges of the metals may be 
.'I., \' . ;[Qund; ,in, tll~· :l§;~ ~~~ht\c:l;d;iI~H 1Vse ~qf this~method is restricted to 

, spectroscopists who are knowledgeable in the correction of spectral, chemical, 
and physi6~lrfit€fifiiiefic€s' .... 0.: (.:::.~ ij 

A Prior to analysis, samples must be' solubilized or digested using appropriate 
Sample PreparatiAl}, ,Me,tqods (e.g., Methods 3005-3050 and S01Y, ~l,LM:, 
04, 1/05.2).Wheltari~iyzingfor dissolved constituents, add digestion is llot' , . 
always necessary if the samples are filtered and acid preserved prior to 
analysis. Ifpl:ll1:icul~~es form after filtr~tion and preservationthe~§!aniple must" ., 
be digested prior to analysis. 

NOTE: When selenium is required soluble samples must always be dig,este;d" n. 

B ... Tbis,.method describestbesimultaneQus lUuJti:"elelllental determination of 
elements,: Jjy ICP.,', iThe'riietho(f;.1rleasures element-emitted light by optical 
spectrometry. Samples are nebulized and the resulting aerosol is transported 
to the plasma torch. Element-specific atomic-line emission spectra are 
produ<;edl]y a. ra9jQ~freqJlencyindqctively coupled plasma. The spectra are 
dispersed ':byi(~~hilirig" sp~Hfdnietet, and the intensities of the lines are 
monitored by photomultiplier tubes. Background correction is required for 
trace element det'el;m:lfiiiriion. Background must be measure(fadJacent~to 
analyte lines' oii:,;,Sanll~~~s during analysIs. TiieposittQt}'J:sek(j:te~z;fO,f; the 
background .. intensiti'ine~~urement,oneither or both sides of the analytical 
line, will be determined by the complexity of the spectrum adjacent to the 
analyte line. The position used must be free of spectral interference and 
reflect the same change in background intensity as occurs at the analytic 

~---~-----~--w-a~v-el'--e-n-g~th-m-e-a-su-. r~e~d-:-Background correction is not requireo III cases oni: .. n=e----------c-+ 
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broadening where a background correction measurement would actually 
degrade the analytical result. 

~ \ j 

. :.{:; rCP's;pr,itna!'Y aqvant<lgeis,that~it:aliows·simllJt9QeQUS determination of any 
ele.n:l(~~nts)n;a ,s4QJ,tti11)e.~ The pri1JlarydisadYan~M~ QfXQP;is background 
radiation{rolpoth,~relements: anq,j,the pla~n;Il;l ;g&seS, Although all rcp 
instruments utilize high-resolution QPli,qs ·:,!ll(t· qackgrQu,J;1cI, correction to 
minimize these interferences, analysis for traces of metals in the presence of a 
,1arge:,exQ~~s, pfasingle met'll:i!), qjfficult .J3xalllples would .l;>etraces of metals 

,,' in. an alloy ortraces of metals inca Hmed (bigbcalciurp) waste,rCP and Flame 
i :; A:Ahavt) comparaple detection limIts, {within a, factof,of.. 4 ) except that rcp 

,¢xhibitsgreatel';,; sensitivity: for refractories (AI, Ba, c. :etc.) .. ,Furnace AA, in· 
general, will exhibit lower detection limits th~eitherrCPorFAA. 

D. It is standard procedure to use an internal standardCYttriumlwithsawples tq, 
J increase the stability of the instrument as recommended by the manufacturer 
,: ; (T1A).;\(When· samples, are· suspected.of.cpntain,\.p.g. XJtriuqI. interoal.standard 

canI).Qt be,useQ,} .,' 
",:i 

SAMPLE HANDLING A;ND,,fR,ESER,VATIQN .. c, 

"Ai ;i?reliminary, tre·atment of;J,Ilost; matricesi is necessary, l;>eqause of the complexity 
,- ,\,·andvariabilityulLsample matric~s.,,· Watyll samples;which have been 
: ,_ .. p'refi1tered!and~cidified will: nOLneed',acid digestion; as\ l~lllg as the samples 

and s,tandards are J;natrix matcped,a)1d', particulates d.!'h:not form after the 
fIltration and prese,tvationtake place.SQlubilizationancLdigestion procedures 

" "are,pres~nte,d.in Samp.lePrepara'tion Meti}pd$ !(Methods aOo.6A-3050A). 
",:_~~ {, .,~.:: (', f "," "r'," "~( '~J 

R San;lJ:~ledigestates are, stored at roomte!1'l.peratW'e, fQr,atJe,ast 2 months unless 
a longer>time,js requested by, theiclient; i Th~,sarnpl~s cqnt.ain an acid ma~ix of 

, J:;1., $incethemQst ·concentrated acid! matrix; allowed, fOT direct disposal down 
,an'acid)'sjnk,is a ratio/of20:d;. the; samples must be,dilut~d with 1 part water to 

; 2 parts sample; prior to 'pouring down the sink while the tap water is running. 
~ , -

C. The" appropr,iate ,SOps should ,be, consu:lted,;, regarding sample 
' .. preparatiOfi.)<The followitig. isa brieLsumwary of. th.e' methods we use for 

, ;' nietalspt~Pallation." ; ; '," 

• 
'j I' ). -, ,":" 

Method 3005A prepares gr0!lndwateraJild{~urfacewatet samples for total 
recoverable and dissolved metals determination by rcp. The unfiltered or 
filtefea sample,~ is ,heated with;dilute HCl, and HN03 'prior to metal 

'. 'determination • 

• , , Method30l0A prepares( waste' samples f'Ottota}.rmetal determinat~on by 
.' I " '. "IGP, .Thesali1plesan~ vig0rousl¥!digested withamix:ture of nitric acid and 

,!" • hydrochloric acidifQUowed-,-oy-dHution'-with:--1aboiatory'water. Tfi~e-m-e--;-t'-o-d'------------'~ 
, •. oisapplioable to. aqueous samples; TeLP. andmobility,-procedure extracts. 
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Method 3031 prepares oily waste samples for total metal determination by 
IOPJ'!The"samples' 'are'mixeu witl(permartganate, RzSC)i, HN03, arid HCI, 
tWen' filter€'clF:'I'ne filtet is'then added back to the,filtrate'arrd <heated with 
more HN03lartd:fiitered ;once again;' If manganese is needed a manganese 

...• r6movalStep is,rtecessary;'' ' ; ")':;' ;. 
i,:~ ,.:: 

i, .• '.' Metlfdd ;305013'ptepares' 'wasle) samples for tdta1"metalsdeterniination by 
;ICP ... The'samples,ate vigbrbUsl)idigested inl1itric a:6id;and hydrogen 

"petoxide followed by dilutibitwith either laboratory,water oil:tydrochloric 
add andlabdratory water. ''the method isi applicable to soilS; sludges, and 

., solid;waste(samples;· ," ' 

',INTERFERENCES;' 
; )' 

" A.' 'Speettal: interferences ; ate : c'ausedb)i ·backgrouhdcohttibution· 'frdmcontinuum 
or recombination phenomena, stray light from the" line'emiSsion of high
concentration elements, overlap of a spectral line from another element, or 
unresolved overlap ofiriofeculatbaritf:speetta; :7 ",.; :if ,'tY t·, 

"',i11" Background:erhission ,atidJ;sttay:Mght, oanusuallybec'omphsated for 
;iby:'su1;>tracting"tne baokgl'Oimd'\:erhission detet'mirled;by measurement$" 

iadjacent to'tne analyt~ wavelength ]!>eak.k Spe0traf ,scarisioF'samples or 
'isingle'(}lementi';solutionsin the analyte "tegidns;may fnclicate when 

'. co '~a1t6rhattf;Wavelerigths . ,'ar6' ; desirable" because· of 'severe spectral 
". .' "irlterfeteftCe;" 1fhese.·seans wiUalscish'ow whetliet!themost'appropriate 

estimate of the background emission is provided by an interpolation 
; { .. ' from . ~astlteinenfs:''ol1'' both· sides, of,'·, thel 'wavelen!gth. 'peakf or by 

measured, efitissidrf oli' brilyohe::side,l :The Ibcatioris:selected for the 
measurement; of .bacRgroul1d:;'ihtensityi will' be"detenIiitled by the 
complexity! of·the spectrum' aajaceiltW:thewa¥elthigth;'peak. The 
10cations;iusedAor routine measutement'l)1ust<be ,free of off-line 
spectral interference (interelement or molecular) or adequately 

J '/correbte(!}tcMeflect;the same change ih babkgrpun:tiiintensity as' occurs 
;. ,at the; wavelength 'peak( For multivariate methods<:Using'fwhole spectral 

regions, background scans should bei)inClud¢d,·:inh;fhe' correction 
algorithm. Off-line interferences are handled by including spectra on 
interfering; species hI the ;algotith111~ . ') ii; 

g .. To dett~tmiite; the: approprt:ate;:.}ocatiollr'for 'off:;lin'e background 
correction, the user must scan the area oneithen lside~adjacent to the 
wavelength and record the apparent emission intensity from all other 
method analytes:" This spe@trahinfQrmatlQPmllstbe"d<jlcumented'and 

:. ,kept on ,file. The location :sele<;:ted 'for-1:!a;ckgrourid correction mustbe 
~----------~~----~~----~~=-~ 

. eitherfreeidtmf=line1 interelementspecti'al mtenerenc¥ or a. computer--------+ 
.. ;. ro.Utine'rnust1 be uSed for automatic correctiorion) ~t1V.determinations. If 
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"a wavelengtbotb~r,:tbanthe·'r~qomme,nded wavelength is used, the 
. an&iy~t must4etermine and'.<1opument. botb>tbe overlapping and 
,nearby. sPectr~linteJ!efet:eJ1ce.\ 'effects, from', alL method anlytes. and 

, .commonteleroent~, .. and prpvidefortheir;al.ltoxv-atic correction on all 
ana:~ys~s,. :reststQ:determinespeQtraUllt¢rferen~eiwust be done using 
a,Q;lytecopcentrations thilt Will'l;ldeql.ltetely deScl1ibe the interfernce, 
Normally, 100·mgll..jsil1g1e;el~ment.splutiQusi;are;$ufficient; however, 
for analytes such as iron that may be found at high concentration , a 

. more appropriate \te~t, wou1()l. be·to ,us~ ,ac,oIlcentnl.tion near the upper 
aMl~ic,l;ll.rangeUmit",' i" 

3 .. Sp~otralov:erlaps.may;bea¥oid~d by I.lsipgan:alternate wavelength or 
, 'can, be ,c'ompeilsated .·by:;eq:uations:that .c0rreqt for interelement 
"contributions., 1!nstr;uroents;:tbat .uSe eqJJations.' for interelement 

correctionreqlJire theinterfeting. elements.,be ia,nalyzed at the same 
time. ~sthe' element, ,oJ interest. When·. operative and uncorrected, 

, . ;interferences i wiUcIprQduc.e false ' .. positive, ,.determinations and be 
reported as analyttLCOnceQtn1tiOlls, .·MQreie~tensiye information on 
interferant effects at various wavelengths and resolutions is available 
,in refe(6Uoe ,,~ay,elength ,tabh~s'and :.'bo.o1<;s... 'Users may apply 
interelement correctioneq'ua~ions .cleterminecl,on their instruments with 
tested concentration, ·ranges to(COmpellsat¢i (off' line or on line) for the 
effects'of interfering: :elements,'· Some potential,spectral interferences 
. observed for the recommendecl wavelength. areJisted in the method in 

. table; 2, 'Fot multivadate imethods:us,ing:i whole spectral regions, 
, . . ispe,ctraLinterietencesarec,handled . by : including spectra of the 

interfe,ringelew,ents in, tn¢'algorithffi;, The)ote,l'1ferences listed are only 
,thqsethat; ,occur between methodanal¥telh,~\Onlyjnterferences of a 

.. , direct overlap, nature' are . listed;; ThestLOVedaps' were observed with a 
. single instrument ha.vinga:working;;res~olutiqn QfO.035 nm. 

; --;.,. 

4. When,usihg interelemenf' correction, equations;.the interference maY be 
expressed as analyte concentratiotr· e.quivalents;,(i.e. false analyte 
concentrations} arising from 100 mglL of the interference element. 
Fof' example,l·assumethat, AS'iis tobe:deterrnined.(at 193,696 nm) in a 

.sample'.containingapprQximately 10 mg& ofALAccording to Table 
2 from the:method,'IOQ,mglL of AI. would yield 'a false signal for As 
equivalenVloapproxirnatelyl.3!rnglL." Therefote,;Jhe presence of 10 
qIglLoLA:l, wOllld,re,gult Jnia.· false :signai.iQr" As equivalent to 
approximatley0:13 mgIL.Jhe,user iscautionedithat other instrum.ents 
may exhibit,somewhat differenHevels of interferences than that ,shown 

'in' TableZ 'fmmithe metho~';'The'interferen¢e effects must be 
• evaluated for each individuaLins.trumenusince the, intensities will vary. 

Ii 

5;' Interelementcorrections win 'vary for the same,.emission line among 
________ ---'--~-~~~.in=s=tr~u~m~e~,n~t:-::s --"b~e~ca~u~s~e__:o~f~d~i~f£~erences--in.J:esQlutionFas~detefmined-by-the·-------~~ 

grating, the entrance and exit slit widths, and by the order of 
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dispersion., Ihtete1enient corte6tionS'willalso' vary depending upon the 

;: .' choice,bf< backgroun:dcorre·ctitmpoints. Selecting a background 
'.'" correction' pOintwhere'ah.inteferihg :emission'I1hemay appear should 

;! l1eciljlvOided iwhenpracti'ca1.Interelement corrections that constitute a 
'. 'majo(pbithll'r of ah emission signalma.Ynot yield 'accurate data. Users 
ishould not forget that some samples may contain. 'uncommon elements 
thaH;ould rcohtribuUrspectrai'il1tdferetlces. " , , ' 

f • 6:T:he'intetference effects l '·.i11ust';ibe'eValuated 'for each individual 
instrument whether configuf(~d'a's a"'sequential or simultaneous 
instrument. For each instrument, intensities will vary not only with 

.. optiealresoiution bulpalso withiiopetating'cdndititms (such as power, 
viewing height and;agronJlowtate1"i,When) using the recommended 
wavelengths, the ahlaylst i is' reql1irdd to ,determine ·!and. document for 

'. each wavelength tbe effeot' from referenced interferences as well as 
any'other suspeCted interferenGes'thatmaybe,'spedfic to the instrument 

:. of'matrix, ,The, analyst is eiJ.eoQraged tOl:1:tilize'a computer routine for 
.... ~utomatic'Cdriection'on; allahalyses) i.!" 

':-i·~ Yi;·',;' 

~, 7 .. ' If the'Gu1'Fection routine iS0perating .properly;,the determined, apparent 
. ~ '\ analytees)i iconceritration;from ··.aflalysisof"each.interference solution 

.. '), . shouldifa:ll'withina speCific' concentration range around the calibration 
: blank. The Mncentration rangeisi1oa1culated by multiplying the 

\!; '. . 'cdneentration·'of the interfering elemehf by the value of the correction 
,; , . factor heingutested:and dividedby10;i If after tHe subtraction of the 

.calibration !blarlk:the"apparent·analyteconcentration falls outside of 
i' , i . . :thiSdrange!ih' either, a, positive; or;negativ~ direction, a change in the 

". 'icorteetiotY.faetor df.more than 10% should'be·srtspected. The cause of 
;. 1tbe ol1ange"should be" determined.and correoted 'land the correction 

'faddr updated.'Tb~ interference'chetk;solut'iomnshould be analyzed 
more than once to confirm a change has occurred. Adquate rinse time 
betWeenJs@lutionsand,befbreanalysisof ,the calibration blank will 

i assistin th~ confirmation, . 1). . 

8. When'interelement c(')ffections>are'appli'ed, their accuracy should be 
'\ '. vedfied~' daily; by analyzing spectrahnterferencecheck solutions. If 

. the; correction faCtors or?multivatiafe]c\:)ffection:niatrices tested on a 
'daily"basisare :fo,und to he. ,within 20%eritet,ia,fof<5 consecutive days, 
. the ;re~uired veiification ftequeneyM those 'factors in compliance may 
be. extendecl to a:weekly basis,. " Also,if1the'.'hatUre of the samples 
analyzecl dssuch, th~ydo11Ot contain tloficentrations of the interfering 
elernerltsaf ±',one reporting lirhivfroll1 zero;; daily verification is not 

,l'equirecl; 'All interelement :spectral correction' factors or multivariate 
correction matrices must be verified and updated every six months or 

'iwhen"an instFtimentati'6nchange,· stlohas in the tritch, nebulizer, 
---------~---c-,~.'h, ,~. ~cc-,. injector~or'f'lasma'-c-ceonditiofis--.:occurs~tandatd~solution-should-e----------+-

-;. j - ,I 
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inspected to ensure that there is no contamination that may be 
perceived as a spectral interference. 

B. Physical interferences are effects associated with the·sample nebulization and 
.,Jrj;J,n~poqi prOcesses, ,:,(':4Atlge,sjJn;: visc9~iry; .'~nd,~u!f~<;:~ te,P&tQIl c~n cause 

significant inaccura,cies, especially in sampl~sc9mainingihigh dissolved solids 
or high acid concentrations. If physical interferences are present, they must be 
re~ur~d by diluting,the. sample ,or by. using; a . PFrist,altic p,U,mp,. by using an 

.i intetiialsiahd;ird'or&y~;usi,ng~i'high 'giqIids'riHHIl1Zef., A.hbthet problem that 
, ~can'9c¢lit with'hign H~'ssbi-{r~d 'soHa~ i~, sWe humidp at \lie 'tip' of the nebulizer, 

affeCiiUg faeHjsciHl'owtate--and Ctitising1fnstitin:iehtaf dfift:The problem can be 
. ,controUe,d: by; wetting the~gon prior to, l1elmliz.;a~ioJ:1,;llsingatt:ipwasher, using 

, "a,;pigh ,solids :n~l;>J.lJi?ieri or, dilytingtpesam.pJe; AlsQH, is,11as been reported 
',. i'> i Jl,w,t be,n~r~ contw~,o(the.'J.fgoAfJQW rate, esp~cially to the netmlizer, improves 

,;;~pstflV:IJ.e,nt;pert'ormanGe,,:this,may q~, ,accompUsbecl w.ithtlw use of mass flow 
controllers. 

~ ,- _' ' j::,\ ! I 

-,-,,!', ~"{,, '-<.'~ '~', '~"'-;'~'-};'-~, ,-c'!" ,./:-_.:"~!--'_ ~',~, .. :' ,·",.,,'t~':/ ,i,<.J'-;" ;1,;-,', • 

C. Memory: 'Intetferences result 'wh~n analytes In 'a ptevIOQ~ sample contnbute to 
the signals measure'd; ih it "'neW':sarHpl:e.! ':M:emdryb'ffeC'is can result from 
sample deposition on the uptake tubing t9 me, ~~1?t:lJi~~rl:!.Jldf.r9mth~);>uild PH 

, , .",' " "j,' .• ", , " ','," ;."",,! "", '! 

of sample material in the plasma torch'andspray'cl1amoer;\' Tlie'site where 
these effects occur is dep~ndent on theelement~ and can be Jl1inimized by 

. ", flmHihg ilie;syst~h{~im)k'HHs~biank ilJetwe~HJs~fuple'~. "Th¢'p6ssibility of 
memory interferences should be recogHizea:wlihiriart; a:riaiyudai run and 
suitabler,nse, titp.es shouldb~ used to ,reduce tJ;1en;t. Therinsetimes necessary 

',' , fo{ '~.; partittllar; ~leI?1en( rtlus(b~e~,tlitiated! ptitir'f<fianalys~s.i ,'I;his iimay be 
achieved by aspirafiiig' aistaridltrd' 'coMMnirtg elbrtients ala 't;oncehtration ten 

, tiIn,~sr th~ ;~;~~~1" amoun,t ,Pr,at,}Mtop()t.~~~,iineru,- "d,~,~f i~?nge. T~e 
aspihitiotifitiie 'for 'this sample sffould lk the satn:eas hnOi:'m~ sattlpleanalysIs 
period, followed by analysis of the rinse blank at desigrlhte<:l ihtervals. The 

j length of time required to reduce~naly.te ,sign~ls to within a fact()r ()~ two of 
. the method de,tectionlimit should'lJtinht~tl:" UntH' t116 r~quifed tinsel time is 

established, this method suggests a rinse period: ofatlea,st6Q seconds between 
samples and standards. If a memory interfen!b'ce?;iS';;uspected,the sample 
must be reanalyzed after a rinse period of sufficient It;ngtl).. Alternate rinse 
times may be established by the analyst baseitllp6rrrh~fr DQOs. . 

, " , . It' iUs~is' ate '': kdvi~~dth~f i nfgIl s~ltconcehif~tiQtlS; 'c:kri taus~i~halyte signal 
"0,"',>':"_" "'><'-',{i"~'~ 'n:~",'{':"; -"~"J!'~")} >";,"'_l:":: j, :,:"',',: if,:.'" 

suppressions andconftise'interfei'erice tests.'·Jf tlieliistTument does not display 
negative values, fortify tbe. int~rf~J:ence che*solution ,with, the, elelllents 'of 
Interest at 0.5 to Img£'~ridilie~sur{thei aafret( st~ndfu:d "cond::htration 

accordingl~. COp,ti~W~a,ti,?~,~q~~~?lq,}p'·.1'1i!lJ,~¥;. t~9~pf· .. t~e., t~y: sP~¥f4 
concentratIOn or dIlutI'on of the' samples wIll be necessary. In the absence of 
measurable analyte, overcorrection could go undetected if a negative ,value is 
reported as zero.'·J ' 
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v. SAFETY 

VI. 

VII. 

A. Normal accepted' 'laboratory safety practices should' oe" followed while 
pert'otmirtg:this' analysis; 

i, Care ~h~ulc,l b~ wwd~n: him.dfi~g,aUsample,~. ),$af~,ty glasses 
Ill~s.t.,he worn. in the lab~t all, times . .Thet;l?e·~{appropriate 

'~~fetx;~lo~~~ apd l~b' ,qp:a,t~, is.,highlYi~ecomWeind~d.' . . ' 

2i.Res,earch intoiexpected s'ample' content. :andJi concentration 
"should be done 'in 6rderto be prepared for 'additional safety 

: ;cdnsideratidns: Generally,' anY,isaril:ples'thilt : need special 
"C0:hsfd.erationhaveapplica:blenotes On the sa':irlple logs. 

3. MSDS sheets are available for all reagents a~d ~t~~dards that 
,have.bey~ purchas~d. Tl1,eseare)9cBrFe.qi11, the, ];l()okshelves in 
the Q'ualityA"ssur!~n~70fflser~ offl~e:., i' .". '..'" 

EQQI:P;MEI~T/~,PPARA'fPS 
, i ~', '. < .' ••• ,: _', • ~ • ~ , 

,". ,.,' ,h:. 

, f' 'i" I \".' I .' '. ' 

, A Inductively', cPl.\pl~dat:goJ1.plasmaewiss~on ~pectrometer; , ThermQ Jarrell Ash 
'."~} _,. . ",' .:?~; ~; ; .. ,1,. i.:'-'~ ~ ',.j;!; . ,.! t'_.: _' :' I:,' . 

(rJt~,) ,61E tra9~?r,~q~iva~~flt " '; 

B. Co~pu~er-control1ecl'; emissip~ i ~p~ct~~J;11et~r' •. with;~a~kgro~nd correction: 
" .thernioJarrell.A,s~e·(TJJ\)!qr~ t17af~ or equivalent. 

, ' , ';,_,',' .. '.,: "., " '," . 

. C. gl;lgiofre~p,ericy g~,~egtqr cp'mpHan,t with Fc;C r~g~f~tiQqs: 'lt~61E trace or 
fq#~yal~l1t\" \ .,.1 ,,,,. , ' ,.' " ., 'n.'" !"". 

E. Cl~ss A voluwetri~ flas~~ .. 

F. ' Class 'Ayoi~m~tfic plpe,ttes 

, ~ -; :. ',.i _, 

G: Analytical balance. -capableof accurate me.asJIrement,to a minimVffi.of three 
s~g)1jfiq!1t figures'(.OQigmr Mettlerm9de,lAinoo" . , , ' 

, "',, ',.( - ' .. --' " ,-" ' ,. . 

'j:, I; t\ ;: ::;' , ,c '~"::,'<';,' . ' y,:~: :' '!:. /;. ..: >; 

H. Vana.!:>le Eppendqrf Pipettes I,OQOI4-<; 50QO~ 
j'- , ~ " , '. - - " - . • .'. ~: , ' . ,. " \ 

,R,EAyE~f~,t\~h stANDAJ,ID, r~EPA:RA1'I()N . 
; I i," 
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'2:'H~ 

d", 'R~ag~nt; Wate..r;( All. I xeftfr~I,lces ;~g,wat(!lr iI,l, tne method refer to reagent 
I"grag~ ~ \Vater un~ess ptherwistf,. ~pe~~,fiecll; Re,age,lltW'ltef;,Will be interference 

free. 

4\1 ,Reage!1t,graJle, , cbel11,\cal&: ,s.l),f).U J?:~L"s~(Ljni;an .tests;: Unless otherwise 
;, j I i~Qi9ated,:JH~ )inJ~n,ded that alLreagent& &l1allCQnform,to the specifications 

, of the Committee on Analytical Reagents of the American Chemical 
Society, where such specifications ;~C?,,:aNaila.ble.j., ;Otber·gr;;l~es may be 

\ used, provided it is first ascertained that the reagent is of sufficiently high 
p»rity!t9. ' permit ;it~'I\lse 'wiffipll,t,Jes&e:l1ingtlw. ac~uracy of the 
cle.te.rq1,t~~tjqn. :If .. thepU1;ity '9r Sl i re:ag~mt: i.s: iIl;,qqestion analyze for 
contamination. If the!COI,lgel1t~i:\t~onjsles,&tba1J. tl}p;M;DL then the reagent 
is acceptable. . , 

!'.' , 

:;'" "~.' ·1:., ,«Y4rQc.;11191'ic;agi4;(c.;<;mcentrat~tQ.),·,'FJ:Cl'i I 
2. Nitric acid(conc~ntrated), HN03. 

I ,. t,. i ~ 

1. Matrix 

:, ) .. ", ') '. I, l 

; ~ : ' "i' ,'."\',-., 
a. The standards are stored at room temperature in 500 . mL Teflon 

. ]. ! ;.~ '. j } ;, ,- ,), -- ~ , 'J ,1 [ {' , ,-,: '." 

; , ,= ::' ~ , l} -'I " !_) I" ~ ; / , ',., (1 ':;t \ '_;' ~' 

\ a' \A. QoQnd;l<:l.gbqQlc reconi:;&l1all,be,maintaiI,leP,o.Q all reference materials. 
, ,,"' .Th~(r~c,OJ;dl(':sl)~l!hWl1,ld~ '9ate;; of . re~ejpt,. source, purity, all 

compositional information, storage conditions and expiration date. 
',l . ,., i: ;rbt'}se.materi~&~SQlijtiQnsi ~are to b~;jd.eIHif.iecl ,by a unique number in 

,_', '·:.i.} 

the l~gbQo1.<: 1:1S w~ll a~Ol)tbe contai.n~J"&\labt:IJ! ;i 

b.~. All'WQrking ~st.andqrds IUi!<de: frpnu::eferell,ce materials $hallbe labeled 
;.witl1.lh\U,IJ,iqu~;lD mtlJ'l'ber w,it~.GompleteJl).fQrmation on preparation 
date, concentration of each compou,nd, .;/?QlY,ent,' preparer's name, 
expiration date and the logbook where information is recorded . 

. \ .' . ) Reagept~~han,be; J~bele(kwi,t1;t dat~ l re(j:J;~iyed;;I\lI,d.,expiration date, if 
apvUca,ble ..•. A:ll of",thH,.jl1formathm des.c},'i,b~cl:iabove shall also be 

_____ ~ ___ ~ ___ ---:~r-"'ec....:o ... ro."'d~e~d--'i~n-:a~b=o=un~d~logbook .. Measurem~nts"ma:d.~duFing-standardQ---------~ 
preparation (e.g., from weighing operations, volume dilutecl to, etc.) 
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\'slHilFalsd De recdl'de'd. "There'shorlld Dei\nO container ~ith sample, 
'sa'illple e~traet,f stand'ard s;oltition;~tc;lli~HsrioCcortectly labeled and 

properly stored. ' 

iCC; i Theanalysti indstihitiaI 'ahd,dateeacliientrfmadein·a;logbook. Each 
analyst lhust' be sure to "Z" out 'the unused ;tlr~& ofeaclr logbook page. 

,I.. 

a. AWstandard'i!,fi.av'£f aH'acid'matrix of !2%' HN03 ;atid 5% HCland 
,,' ' shcmld be prepared uslng Class ,A, v6lumetric flasks;' Class A volumetric 

};;i:,,' ;"pipettes (ot:calib'ratedEppendorfs}:;,!;ii Ii"~ 

. ~~ :: 

b. STD-l is the calibration blank: Reagent grade water matrix matched 
as in (a) above. Note: when this stantlfifd'is \ «rtalyled the 
intensities should be compared to a previous run to make sure that 
no contaminatioIi'has· (jccurretk 'Preparetllisisohitibh fresh daily.' 

;. ',', ,I,: l)',' 'I:: j,,'" i' \ '\C" 

c. Stock QC21 solution: (100 ug/mL). Order from the manufacturer 
already prepared. This solution is given a unique identifier and 
includes the following metals - Sb, As, Be, Cff,'da';'c:i;' C()?Cu;~Fe, Ph, 
Li, Mg, Mn, Mo, Ni, Se, Sr, TI, Ti, V, and Zn. ' 

d. Stock Boron solution: (1000 ug/mL). Order from the manufacturer 
aiready'pt~pared;' \ This' 'sol'utien' is given 11 uhiquerdentifier. 

e. Stock Tin solution: (10000 ug/mL): Order fromHthe manufacturer 
, already prepared. This solution is given a unique i~~ntifier. 

'! ;. 

d. QC21 High (10 ug/mL). Dilute 50 mL of stock Q€21 solution,S mL , 
of stock Boron solution and 500 uL of stock Tin solution to 500 mL in 
a 500 mL volumetric flask, with 25 mL 'FRACE~cdncehtrated HCI 
and 10 mL TRACE, Concentrated HN03. Prepare this solution fresh 
evbrY"three to'i:six' hl6I1th~;Thisstatidard; is used to calibrate the 

" following~As;B,Be;dd,C0,dr;Cu;Mrr,MdiNi,Pb,Sb;Se,Sn,Ti,TI,V,Zn. 
I:; 

,,·,t~:, Stock 'Sii:Ver'solutiori: ' (1000: ug/niL9;Ortlel>fl'OID the manufacturer 
alreadyptepared.1,This solution' is given aunique identifier. 

f. 'Stock; Aluminum:', solution: ,: '(lOOOO" ,ugltr1L).' 'i Order from the 
mahufacturer' .alreadY' 'prepateti; (This.' s'olutidfl'is given a unique 

" r identifier. t, ' , 

g. Slookf'<Dalcium "sotUtiot1!):"(lOOO@:;'Ug/riiL);' Order from the 
. tharitifacture'i' a:iready"}prepated." T11is srllution"is given a unique 

--------+c,'-f-, ---,--~----c----'1iderttifier; . (i 

i; I ; .; 
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h. Stock Magnesium solution: (10000 ug/mL). Order from, the 
maIlufa~turer 'already prepared,This 'solutionis given a unique 

: .identifiel;':' :, 

i. .StQcklron solution: {l:000Q. ug/mL);; .Ordet from' the manufacturer 
.already prepared, This solution js given,~uqiqueidentifier. 

"j. • StockPotassillm:;:s.oh}tiou:,·.;'(10000,ug/mL).'." Order from the 
, . " manufacturer:,already prepared. ThissQlution is given a unique 

identifier. • Ii:, 

, :k Stock llarium solution: ~10000ug/mL).Orderifr,0fi1 the manufacturer 
already ,prepared. This solution is; given a. unique identifier. " 

>,'; , 

1. Stock Sodium solution: (10000 ug/mL). Order from the manufacturer 
, " alreadypr~pared'i1;'his solutiorlis gi.ven a uIiiqueidentifier. 

m. NAK High solution: (500000 uglL AI,Fe);{ 2000 uglL Ag),. (5000 
uglL Ba), (500 mglL Mg). Dilute 25 mL stock AI, Fe, Mg; and 1 mI ) 

, stock;Agls(,)lutibhPaud O.'2§,rnL,of,stock.Ba solution to 500 mL in a'o 
.,\1 500.mLivolurhetric flask;wilh?5'mL TRAGE~,:Concentrated HCl and 

10 mL TRACE, Concentrated HN03. Solution is stable for 6 months. 

" "i'";;,i' 

,ni NAK;JOOpptn·solutiom.(lOO mg/L:Ca,.Na, K:)Dilute 5.0 mL stock 
Ca,FNa, KSblutions ,·into,( a{500ml flask :with·25 mL TRACE, 
Concentrated HCl and 10 mL TRACE, Concentrated HN03. Solution 
is stable for 6 months. 

0; Stoeki;Arsenic'sblutibDi' ,(10PO ug/mL). Order{rom the manufacturer 
already prepared. This solution is given a unique , identifier. 

;Pi: Stock 'Cobalt solution: (l0@0 'ug/mL);, Order from the manufacturer 
already prepared. This solution is giN-en a, unique identifier. 

,i: ':0 

q. Stock Chromium solution: (1000 ug/~). Order. from the 
manufa'ctil1;er already prepared. This solutionds given a unique 
identifier., i, ' ; ;',' 

r. Stock Copper solution: (1000 ug/mL). Order from the manufacturer 
already prepared. Th,is solution isrgiven a unique identifier. 

is. Stock Manganese solution: (1000 ug/mL). Order from the 
m&nlifacturer<already' 'prepared. ThisYsollltion is ,given a unique 
. idehtifier, ' ',,', .,' 

,-.' I,! 

_______ ~~ __ ~'~t'"--: _'~S~to~c~k;::"N~ic~k~el~" -",so:--l:ut;,i07nL,..(.lOOO-uglmL)~Qrd&r4r0l11-the-manufacturer 
already prepared. :This solutionis:gi:verta unique identifier. 

'I 
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• 'I 'U; ,StockUad s6hitioni(1000 lfg/mI:.) .. Order; from the manufacturer 
already prepared. This solution is given a uttiqlieidentifier. 

.!;, " . Vi; Stock SeleriiumsolutioIl~ i(1000 ug/inL). Order from the manufacturer 
, '" already prepared. This solution is given a unique identifier. 

'No{.' Stock" Thallium solution;: , , (1000, ug/mL) .. ". ,Order from the 
" manufacturer ali'eady:'prepl:\fe& '.1 Thissdlution,:is given a unique 

.Identifier. 

xU '.8tock 'HerylliuIil,: solUtion: . (1000 ,ug/mIl). Order from the 
'. "':'manufacturer already prepared, This :S0'lutiowis given a unique 

identifier. 

:y,' stock GJadmium(' solution: '(1000 ,ug/~)." Order from the 
manufacturer already prepared. This solution is given a unique 
{id-entifier.', «" . , 

, 
, ' 

Z." Stock AhtimonY::lsoluti6n: .(:lOOO:)1lfgl1nL).'· Order from the 
," " manufactUrer already "prepared. This:· sohltiofl'l's given a unique 

.'ii·,;" .. ",,' identifief. ',:,' , '. ';r,," ,. '.' } .d' :': ,.' 

aa.;StockiMolybdeIillms61ution::;" (lOOQqug/.mL); Order from the 
: manufacturer 'already prepared: This .solution is given a unique 

. 'identifier:, ) ,i \,,; , ., I· ' , , 

bb. Stock Strontium solution: (1000 ug/mL). Order from the 
,;: manufacturer, alre~dy,prepared:; : ,This" soldtion; is given a unique 

: ::: : identifier., , ',',' , : ' ''; : , " 

0e'. Stock. Titi:miulh, g,olution: (lOOO ug/ml.J); Order from the 
,. ".n'i.anufactureralready' prepared:' This )solution is given a unique 

identifier. 

dd. Stook',:\'anadiuln s(i)lutioIl: '(lOOb ug/mL).;,; Order from the 
manufacturer already prepared. This solution·iis given a unique 
identifier. 

;, 
, , 

ee.'Stock,Zinc·.solution: ,(.1000 ug/mL).Order; from the manufacturer 
already prepared. This solution is given a unique identifier. 

ff. cStockUltimate Low Standard: (200:flg/k;Ag, As; Co, Cr, Cu, Mn, Ni, 
Pb, Se, TI); (2500 J.lg/L AI); (2000 flg/L Fe): (50J.lg/L Be, Cd); 00 
mg/L B, Sn, Ca, Mg); (500 J.lg/L Sb, Zn); (1000 J.lg/L Mo, Sr, Ba, Ti); 

--------~~---,' (2e(}-,.:rgfib~V-)~BHute-l@0~Ub-@f-.-ist0ek-Ag~As,G0~Gr,Gu,Mn,Ni,-l~b.-, ------__+_ 

, Se, V and; Tlsolutions;125J.llLbf stockALsolution; 100 uL of stock 
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. ,fe. solution; $ m~qf stockij,:~9,lJ\t~om:500 uLof$,toclqSn, Ca, and Mg 
, ;r,SQll,ltio,ns;250,uL Pf,stgek ~b,'i;lnd,ZrLsplmion,si~QO uL of stock Mo, 

,H; Br:I!,B,~\l;U1cl:n solutionS;iLQ,~Qfstoc,kCdancla~ diluted to 100 mL 
and then use 2.5 mL of that solution diluted to 500 mL in a 500 mL 
volumetric flask with 25 mL TRA~,ij:dCQm;:~ptrateclJ;lCl;,and 10 mL 
TRACE, Concentrated HN03. Solution is stable for 6 months. 

(' ' 

i, gg.lJJtim~r~' ~w ~t~ndaf4;' (iOJtgli,Ag;iA~; C9;C),',CU, Mn, Ni, Pb, Se, 
i, Tl); (2,5Q;/J,g/L AI); (200 I!g(,LI;"e);:(5.PHg/L:Be,;Cd); (1.0 mglL B, Sn, 

, ,Ca,l\1g); (50 I!glL'Sb,;~n);i.HOO/J,g/,L,:Mn,jSrf Ea, Ti);( 20 I!glL V) . 
. Dilutt?;JQ mL, of Stp~kUltim!:lte 4:>w<S.tand~d,tQ,,100 mL in a 100 mL 
V()lumetricfl~~k"with,5wL)pf rRACE, ConG~ntratedHCI and 2 mL 

,ii, .'FRAOt:, ,Conc~nt~~tedH~Q3, .. Tl1isJ'01utiQnis:p1:~pared daily. 
,:Stock" ;U1"inl~~e ,~OW! .st3.p4~ ... d", and, JJJtimate, L,ow; Standard are only 

Q~,~di;w.ll~IJ:~pecifiti(tby ~lient.: ," 'i 

, <; '.,,' 11 i' 

': a~ ~QYrr~p1).Qi1l11:of,QC-23d.Q,ml of QC,7, 0.1 Oll,of 10,000 ppm Na, 
, , ,O.09mti of i1e~t 101°00; PPnl,,'an.dO;,OQ ~LofAJat1 0,000 ppm diluted 

to 100 ml with 2% HN03and 5% HCL matrix. Mix welL CCV Prep
.~l.Q rol:O,fiQC.,2kl,O mLpfQC.,'hhO,n;l1 QfiSN~t 100 ppm, 0.1 ml of 

NaA).tW,OQO pptn,,Q;09 !mliofFEat lO,QOQ,ppm,and 0.09 ml of Al at 
110;000 PInn!cljJut~Qto 1O,Q'1l1l.w~th,2,%,HNOJanclf5% HCL matrix and 
m~xw.ell •. ':I;h~ss.QllltiqllJs.'pr¢pffi,~d ,da.i~y.Th~sy.:so.lutions are given a 
unique iderttifier and recorded in the standard log. ICY is prepared 
from a~qllrc,~inQepel1dent, fl,"omth~t l,lS~d}llthe ini~ial ~alibration. 

'" "jib.' j Tl1e,(C;:~Jsolutiopjs ,anal.y:z;edtP,c,hegkthe accqracy of the instrument 
"', ·:dQWl1jnearith.~:contract,;reguired cl~tection limits (CRDL). It is 

~nalY:led;ill .c611jUilctiort With tlle,iQte:rference check sample. The 
s~mple iis,pre,pared ,,from i a purch~&ed solution which contains 

". \ ',120ggimil ~b, lOO,!J.g/m:L Cq al1d;;V,,80 I!g/mL Ni, 50 I!g/mL Cu, 
;:40 Mg(mL Zn, ,pOi/Jg/nili.; MIJ~ 20 Mg/mL As, Cr, Ag and Tl, 10 I!g/mL 
Be, GdfaQd$e, along w~th Ql!g/mL Pl::!. 500 MIL of the solution is 

: ,: diiute,qtq 50Q"tnL; This,,$01ution Jsstable for 6 months. 
~, ' 

'" b. ;TJ,w)nterf~ren~e che.c~s()Ju~iqnsdil~SA and ICSAB ) are prepared to 
i ' (;i i; C0l1JPill,lW0WllICQI~~entri'\tioI\S of iJ;lterfedng elements that will provide 

• i" '·;,an. a9~qJl<J.te te~t of.theIECs., A splution;,containing 500 uglmL AI, Ca, 
Mg:and ,20,0, Ug/l1)L F~is; dilll,teP lOx to; nrepare the ICSA. The ICSAB 
iSi prepared by diluting.;;1 OOxaisoh;.tiol),:containing 10 ug/mL of As and 

" .... .' ".' \ 
i ,Tl;:.2Q uglmLAg;.50ug/mL ;Ba, Be",Cr, Co, Cu, Mn, and V; 100 

'i"llg/Il1L;Cd;;Ni~ndiZn;5;;l,lg/lllL pp;·alldSe; and 60 uglL Sb. Add to 
tl1iS,ia,solutiQl}:.c011taitl~ngL500 qg/ItiLAl, Ca, Mg and 200 ug/mL Fe 

______ -------~d~il ..... u ... te~d'--:I<.':O'."x""-. --,T'.'ch,...e,."se~so"",lu....,t"",io"",n",-,s are_prepared-as-needed-Qr-mQnthly~. --~-------t-:c-
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'd: ReportingLiniit'Sttl.hdatd:'PreJjaiedLO ruT br RL Stock solution A 
and1.0'ml of'RLStock S'olritioh B'diluted t6iotnnl with 2% HN03 
and5%'HCLmafrix;triix well:Soliltion stablefor:3 months 

·t: 

. ;6~ '. Digestionstahdatds' . 

a. The Laboratory control. sample ( LCS ) is prepared from High Purity 
.. ' solutiOhs @LP~CAL,1' ; solution i A ana B; C~p~CAE-2 and CLP-CAL

" 3.0~50·inLofCLJ),;CALA ~)Vand\B l's'·idiItited to 500 mL with 0.125 
mL 0{CbPi.CAL~2'; tm'd· 'Ctp;.CAt:3; '25inLo(HCI and 10 mL of 

. 'HNO~·ateaa:ded f6t'preservatioll; This"solfition' is' stored in a Teflon 
bottle,' A portiori'is·iresetved 'in.' casttof~r'ptobIem with digestion. 
When there is· 'apr6bletn 'with the' analysis ofthe LCS the solution is 

. ,·check~d'first;befote'actiohli§·laken to'1rtake'sureth'at it was made 
properly and has not deteribr~ted 'since it wasiiiade'uj:H This solution 
is given a unique identifier. The LCS is prepared from a source 
independent from that llsed in .'flie·ta:ifbtatiofi~iahdaids.· This solution 
is prepared daily or as needed. Note: The analysis of Molybdenum is 

. riot i·toutirle pfbcb(Iute out "a"prbjeCf~spedfie requirement. A 
,," . '. 'crtstotnizedH:::'S\V mix irtiils(be.prepared to cOi1ta:irithis target analyte. 

, ;: 

; ~ , 

[ 

. 'b." The solid t.aboratory':Cohttol' Sample (Soil)i(LCSS) is prepared by 
. 'weigliihg,up'1.0 g Of tet1on'chipsi~and spiking 'usiilg the same spiking 
'gOrUtionsus~d' 'to spike tli~: satnplif th~ttixt'i 'T1Hs 'standard is given a 
.i unique identifierLe;I1CSS(date'ptepated)A,B;C etc. '. 

c. ;:The spiking solutidrts are prepatedasf611bWS:' . 

I." Stock iMuIti-element SpikingsoHitiorts: r High Purity CLP
CAL-tsolutionA: 200Q'ug/trlL'AI andBa; 50 ug/mL Be; 
'200uglrnL l Cr;: 500 uglm Co;: Mrij Ni, V' and Zn; 250 
ug/tiillCur 1000ug/ihLEe;'5000 rtg/mLCa, Mg, K and Na; 
solutibh ]li, 250 ug/mL Ag~ CIL1>~GA(l2: 1000 ug/L Sb; 
CLP-CAL~3; '1000ug/mLAs, Pb} Se\;Tl; 500 ug/mL Cd. 
Order ;ftom the mahufacturer 'alteadY , prepared. These 

igolutions'are ·given a lhiique identifier. Add 0.050 mL 
(0.20 mL for soil samples) ofCLP-CAL~1 solutions A and 

i; B,anaO;0125I inL'(O.05 rriLfot'sbi]:samples) ofCLP-CAL-
.. ;.;. .... 2·ahd3 to' SO.tnr::.bfsamplei(lgr'atn:of'sample for soils) for 

,,' 'r :the:follbwingspikev'alues':.\2000;'i1gflj~1 and Ba; 50 ug/L 
';,Be;200uglL'Ct;506tiglLCo;Q\tln;'Ni;:Y and Zn; 250ug/L 

GU;"iOOOug/L'Fe; 5.0'mglL'C;a,Mg;Kand Na, 250 ug/L 
Ag('Sb,As(Pb;:SeartdT!i'125 uglL Cd. A blank spike 

. shQUldbe ptepired·at the ~time the "samples are spiked to 
'checkAhe adtuaLspiICe value'atid accuracy . 

. 1 
;:" 
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TCLP'Spiking,Solution:Use 0.50 mlvdilutedto 50 mL for 
. digestion: {,j' , 'J.'; i 

2.5 mL 10000 mg/L Ba stockstfltldard dilutedJo 100 mL; 
2.5 mL Cr, Ph and As 1000 mgIL stock standard diluted to 

,100mL;"9;.'»O mL. C~f,andjSeidilute(lto,lQQ,m:t,\. Store in a 
T~flon bQttle... '. Ai bl~llk),spikeshould al w~ys' be prepared at 
the, :Sauie"ti).neals:am:pl~1 is ',heing 1 spiked; , ,:This solution 

;:should; pfqducefa;spike'yalue',Qf2500)uglL"B~; 250 ugIL 
., ) Cr,·Bb~:andAsia:ndBO ugIL oLGdalld.,Se. Note.: Since the 

samples :are ,diluted:l0x.when idigestedthe'spike value will 
: appear, to be J OX:greater When. analyzed;; , 

"L., - ' .. iii',.'. ".' 

\,3;· 'TCUBSilver.Spiking SQluti6n:.Use 5.0 nilidiluted to 50 
'I ,_,': mLfotdigestiotiF ~'~". 

J ,Q.4.Q.l'lJL)J>f\l\OOO"mglfustock Ag,;solUti~n"dHuted to 200 
;,., ,,\mL.; StQreiQiaT~flon bottl<'};, A blank spike'ispGuld always 

, ; be prep,arecl atth~ same ,time a )sampleis! being lspiked. This 
" SQllItion should.proQucea, spike vaIU¢)of ,~OO'ugIL .. ~ote: 

Since the samples are diluted lOx: When: digested the spike 
value will appear to be lOx greater when analyzed. Also 

.,.,,' ,thissolution;;is:not,very, stable and may requite fresh 
',-: ,prepatation;a;t least,Weekly.\\, .' i 

• J .Y ~":, '; ... ;:n~,.-{") " ,,~. ~ ~',,-', ~ .. 

• . ;;,.A i 'Setu,p th{? ins~rumentwi,tb. proper Qperati:ng;,p~amet¢rS'i -Th~, ills((lJment must 
" '" " .'heaUowed J9)b~come '!h~r:mally sta]:)l.ebefore,beginning, ,.~lJsually;!requiring at 

·le,ast 3.Q·min\lt~$: of,operation,pripr tocWibratipn)., . "',. .' 

B. Operating conditions - The instrument settings can be found· in method file. 
For operation with organic solvents, use of ; the auxiliary argon inlet is 
recommended, ,as; 'are·. soiwenNe'Sistant,.- tubing" " .increased, plasma (coolant) 

; ; argon flow,. decreasednepulizefi flow;;and' increased RE powell to ,obtain stable 
operation and precise )'neasurements. Sensitivity;instfUlTIental '.detection limit, 
precisiOll, :Unear oynamio ralJge" anQ",inte:rferenceeffe<:lts'.1ilUst', be established 
JQr',eacli' ilJdi~idlJa1analyte',line . Ou that~' partiQulari.instp.lmeptl). ,The analyst 

, , ....• " mUl!t .a), vel,1ify. thah the \instru.mentconfiguratiOi) .·,and operating. conditions 
satisfy'Jh~anal~~icaL ireqJJi(ements ~nd i{i2):, maintain ~: q@lity,cpntrol data 

. ",~Ql1firmingi,instrijmel}t perfQl1manc¢iandanalytical fe.sults,: 

C. Profile and calibrate the instrument according to the instrument.manufacturer's 
recommended procedures, using the typical mixed calibration standard 

. SQlutton,s.,(S.e~SOI?l"106,ilCP '/ns(rument.Opf4ratipn)' ,Blush the;system with 
; . \." " ,2% .' lIN 03 /" .$.% ·Hel. '. between l\ '~ach" st.andard.or • a.S" the, ... manufacturer 

.' req(),h}ffiends. ',' (Use, t.}1eav:erage "intensity; ,of ,. mJ,lltiple expOSJ,lres, for both 
standardiZ:~tion and' samnlelanaf~re$lc~4and()ffic-errQrT)' ~b~Galibr-ati0n--------+
curve consists of a blank and three standards (r~0.995). If a three point 
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• oallbtaWm.;curve., is h.ot:r¢quired, for· the· client samples being analyzed 
Empirical Labarataries may use a blank'al1<l'bne standard as referenced in 
USEPA -CLP·protacals. . ' ' 

,~ ; I, ; .-' 

O. BeforebegiI1ning the' sample run; analyze the ;Iron and Aluminum standards at 
", theirUnear range'to,checkfariEC drifts;' Analyze these standards first as QC 

samples wlthanlECchecktable antlaction'taken shauld be ta calculate IECs. 
Tlienteanalyze the:standardasi a sample to' check ta see if the correctian was 
made successfully: (If,ithe'IEC·· carrectian.1 avercampensated . .or under 
comperisated;farany6ne.fuetalwhichisaffected by it, the standard shauld be 
run again 'as',a. Qe as'befare;" Make \sur~·ta ifin~~ltharaughly after running these 
linear range standards, they can cause carry aver inta the initial QC samples 

. whichar~aMlyze~' ne{{'t, Thec]:lPa:lysis ibfdtW fallaws: as: ICV (± 10%) far 
200.7 (±5%) and rCB « ±MO.(uraX:±lUiCRDfi,far .others .or CLP, for CCB, 
BODQ8MVer. 3"00 analytesrdetected,>2xMDL) first, then reanalyze the 

;highestmi:xedcalibratiatlstandliFd(s) as if it were a sample. Cancentratian 
'values;obtaiI1edShOuldnat·deviate frorrHhe actual values by l11are than 5%. If 
they, ,'aa, (.folfow the recotlll11endatiarisof: tIDe instrument manufacturer ta 
correct: far:this,conditibh: . .. ", 

i', 

E .. For(!]LP :projects;Verifytlle"validity of1·.thecUrve in the regian .of 2x the 
cantract required detec~ionlil11it ( CRDfu}befare and after each batch .of 20 
samples in the specific .order .of CRI, ICSA, ICSAB, CCV and CCB(CCB 
criteria: < ±MOL ar±lUJGRDL;far;dth:ets0r'CtP;fot!C(;)B~ DOD QSM! 
Ver. 3 no analytes detected >2xMDL, beginning and end of sequence and 
after every 10 samplesXoftwice during everY8~hou:t. wotk: shift; ',*hichever is 
mq'te'frequent!"Resultssh6uldbe within ±20~;' Supervisor 'must be natified 
if the cantral limitfisnat,imet ,SupetVisofwi!l'dietate;correctiVe actian if 
required. The final analytical report must dacument this situation. (Far 

"'IntetnalQC), ';'., , ';,' 

F. Verify the interelement andbackgraund ;cattectionJaGtars' 'at the beginning 
'. and 'after'e~chbatchaf 20'samples' intlie,specificardet. afORI; ICSA, ICSAB, 
CCY'and CCB(CGB ,criteria: <'±MOL ar±RLlCR.;D,L;forathers ,.or CLP, for 
CCB;;nOD.' QSM:Ver. ·3noanalytes detected >2xMDL~beginning and 

, 'end of sequence ,and after every'tO' samples )\;at twib~' during'every 8-haur 
work shift, ;whichever; is' inare frequent/ Do this' by analyzing tlle:interference 
check solution AandAR . Results shotl]dbewitniti"±20% cihhe' true value 
far ICSAR JFor ICSA DOD QSM Ver' 3;>,: absolUUlV,altieof ~oncentration 

. for all non-spiked analytes < 2xMDL.(ICSAB required at the end far CLP 
projects} . ., ;,,' . 

G; When) ianJilyzingstlmpld 'associatedwtfhNortli'Cafoliiw or'withDOD QSM 
,Vu.3, work, a solution cOntaining analytesat their Tepdrti»g '[imit must be 
aruilyzed prio"to 'sample analysis •. ' The concentratiotis'mustbewithin 20% 

-------~~~~I)ef)(-2()-or--3()%~depending~on.:.projeet1-(j:ftheir-4f'ue-values·-to-be-aeeeptable. . .-----------__+_ 
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Note: Supervisor must be notified if t,he i·QQl;lt),;9J( .!hnit.,;isl,lqt met. 
Supervisor will dictate corrective action if required.' The final 
analytical report must document this. situatiop<. ~,;. " . / 

< "._, " '.'-' - '. r 4" '.~', ,,~ , 

. j.J·,li\i.;f.:.-" <i.:" _ 
H. The instrument must be calibrated once every 24 hours if perfqrming straight 

CLP work. . 

I. Note: The instrument software is set up to go to LJ-..,lf}'L;'· r~ck for 
calibration standards, initial IEC standards and initial {lQ.~\~ontinuing 
calibration verifications (ICV/CCV). This QC is insert~d;~r'f~e;analyst 
when setting up the autosarnpler table which, ;s wha~ J~e, .Jn~trument 
software uses for a RUN LOG (The sof(ware ~Qe,~n9(,~Up~}th~~IJalyst to 
print the actual run log but prints an autosample... report). The 
autosampler report is used to load the instrument and~i-r~ npi )nclude 
ICV and CCVs .in racks 2 through 5 because all calibr.atiQJ1,Q~ ,ls loaded 
in the "L" rack and then samples and CCB's are !Q~~:~4JIl(~acks 2 
through 5. When the samples are analyzed the softwaJ(e),1~ertS~9Vs and 
CCVs from tbe actual run log set up by the analyst,~in~eeach CCV 
location is visited twice by the autosampler during the,:r,\lq,. iwo locations 
will be called CCVl and two locations will be CCV2 and. SO .. Qn. The time 

" - , - - - -{.. ~,~,', < .- -:\', ." '. ,-, 

and date are printed on the instrument print out with t~~ 4a!a sq that the 
data user can distinguish between the two CCVs. .,r,.". 

, .': ~J " '\";', 

J. Instrument Autosampler Report example: 
, I';,; 

Calibration or "L" Rack(used by instrument software to inse,r,t,QG) .. 

1) STD I-blank 
2) NAK-100ppm 
3) NAK-high 
4) Fe-500,OOOppb 
5) Mn-lO,QOOppb 
6) QC 2I-high 
7) ~ Al IEC-QC( calculate IEC) 
8) FE IEC-QC(calculate IEC) 
9) ICV 
10) CCVI 
11) CCV2 
12) CCV3 

. Sample Sequence RACK 1 

1) Al IEC-(readback) 
2) Fe IEC~(readback) 
3) rCB-initial 

----------zt)-RI.:-reporting lImit standard 
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5) NAK lOOppm-(readback) 
Sample;SequenceRACK 1 (con!.') 

6) NAK Higl1'J(teadback): 
7) QC 21 High-(readback) 

/8) 'Rinsti " . 
9) CRI-O 
10) ICAS-O 

'. ;l1)'iCAStfoH' 
"l12}Rm~(e 
:i'l:3~tCB itA' , .i' . 
'. f4YPrepar~ti'()ti Brank" 

L ',15) taborat6ryCbnffol Safuple 
'j 1;6)S~hiiple'1t/' " 

" 17) Saifiple2 . . ' 
18) Sahlplit3 .', . 

;i9)Sam~U~'4 
26) Sarliplie50 '; 'i •.• 

. i>21')Sampie 6! . ~:(;:. 

" 22)SIlmt)I~;7(' 
'!2:3) Sairipl~ '8' \," 
';.,:i24YCC!lJ-'1B11 ,;.; 

25) Sample 9 
26) Sample 10 
27) Sample 11 
28) Sample 12 
29)' Satrtp!e' 13 
30) Sample 14 
31) Sample 15 
32) Sample 16 
33) Sample 17 
34) Sample 18 
35)CCB2A 
36) Sample 19 
37) Sample 20 
38) Sample serial dilution 
39) Sample matrix spike 
40) Sample matrix spike duplicate 
41) Sample post digestion spike 
42) CRI-l 
43) ICSA-l 
44) ICSAB-l 
45) Rinse 
46)CCB 2B 
47) Preparation Blank 

,':' 
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----------"48}baber.atery-Gentrel-Samplec---~----------_:__~---~--------+-c 
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Each rack holds 48 samples and there "lfeA racks that are ,used Jor samples and 
CCBs and run QC other then ICV/CCV's. 

PROCEDURE 
. ,'. ( I~' ~ - .' , . " < 

~ ; '- . .,." 

A. Once the instrument has been calibrated, begin the analysis of samples. 
'. ; & _ ~ ", : ~ ~ ;;. ~ f : 

B. If parti~ulates are visible in the digestate, the sample must be filtered prior to 
. analysis. IT,. filtratiqnill xequirt'}~h 'a.' fitteLplank,mu.st he· prepared byJiItering 

.. ' reagent grade.waJerMhiGl1 :has, ;1ilee)J pI'<i>perly aQidified~ .. 'l.n the . event USA CE 
samples are filtered, all USACE samples and the QC samples in thatQC 
batch must be filtered •. All USACE solid samples~m:t their' p$$ociated 
batch QCsamples must be filtered prior to analysis. 

'f'" 

; :.~. ;I1Iu~n!the,system~Hh2% ,H;N.031~% HCl.fof:.at lea$J,lmit:U,lte before the 
analysis of each sample. . 

" ,p. Dj1"te, and r,eanalYZe,samples.JQ?l are i,morecpJ1(.::,en,trateq.Jhani the linear 
calihratiQnJintit' or; for: ~OO.7 ,'±JO%ofith~Ji~ear':.I1ange;;standardf.dn the case 

.0f::USAC'E,;samples,u,the. cdtedon!·. changes'·. and ,requires, dilution and 
reanalysis of aU samples whicb produce a concentvatioh ,that exceeds the 
highest calibration standard. Sample results detected between the MDL 

i alJdRL arefl4ggeid:au~s,tht1ated:witb a'tJ)" flag. 

J3. ,V,~rify caHbratiou, evt?fl' , 10saIUple~. Or.i~V¢Iy 2h9urs,:which~ver is more 
>;fre,q1;lent andja,t~he. e,gd Of the'anI;lJytica}m~n,usi.Qga continQing~ calibration 

verification (CCV) sample and a continuing calibr~tiopbll;lnk(CC.a) sl;lmple. 

• The results of the CCVare'to: I;lgreewithin 10%:£or 601O (5% for 200.7) 
on initial verification of the expected value, . with relative standard 
deviation (RSD) < 5% fro~ replicate ( 'minimum of two'integrations ). 
If not, terminate the ana.lysis, cOI'I'ect,theproblem, and reanalyze the 
previous ten samples. ,J'he:analystl1lay'continue the analytical run, and 
after'conferring Withthe.sec** manager iVmay be necessary to reanalyze 
a groupof samples. ThyanalY!it'must.noti,fy,the section.manager within 
24 hours. 

• The results of the calibration blank (this is not the method/preparation 
blank) are to agree within < +MDL(SW -846 MethQ~60lOR),-and---3~x~------t--c 
IDL or CRDL for CLP, for DOD QSM Ver. 3 no analytes detected 
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>2xMDL. If the calibration blank is not in control, evaluate the impact 
upon the previous 10 samples. Reanalysis may be required "after an 
evaluation of the data. If the blank < 1110 the concentration of the action 
level of interest, and no sample is within 10% of the aCtiohliIilid ~amples 
need not be reanalyzed. One must also evaluate the reportirtglimlt(RL) as 
it relates to 3X the IDLIMDL. If the RL is significantly abciVe'3X IDL or 
MDL then reanalysis may not be required (Na, K, Mg and Ca are good 
exiunplesofthis situation)j; "Ii,' I' " .';, , ,,' 

• Total hardness is reported from HN03 preserved sample. The final 
concentration is calculated from the calcium andirlag'fteslum results as 
follows: 

'. ,', 

Ca mglL x 2.5 + Mg mglL x 4.1 = total Hardness in mglL as CaC03 

F:' DoculIientation()f :CapabilitY: (D@C),L Eachan'cilySf !nust perfoffu a DOC to 
demoristtateproficiency witlrthis method. Refer 10 'SOP~413 fOfguidance. 

/ t i - . '-- ;:.r,<, ~. .' . .; .,,. , ~ . 

x.' "CALCULA.TIONsr,;" 
" , " 

A. The instrument will generate data results 'in mglL or IlglL ( labeled 
appropri~tely). Each rdultrepresents: an average oNhfeeihdividrial 'readings 
per metal channel. 

R For' aqueOtls' 'samples; 'if a 'pdst/p'redi:g~stiort diluti'on is perform&d, tRe result 
, I, ' ',must bMIiultjplied byrthi!l 'factot' dr .the dillititm fattor, must be,:enteted into the 

'iristJ1unietlt/data table,itl';wlltchcase ,the instrument! will gtmenite data corrected 

.,' 

forthe dilu:ti<I>in i , ,. ,;i , ," ' , ' 

" ~ 

C. For solid samples; if ap6stdigestion dilutionis;penormed,. the result must be 
multiplied by this factor or the dilution factor must be entered into the 

",instrument data; table 'in'which caSe the ihstrumenfwillgerteratedata corrected 
fot thedillltiotL; ,AlsOl) the reslilv must be converted' to repoitfilg units which 
are usuallymglkg.' ", " 

SR (ug/gormg/Kg Y=IR*DF'~FED/SM' . 
, : '- /.; 

'SR -
;', " JR., ::' 

!' 'DF ==1. 
'FED =: 

SM= 

" Sample restilt ," 
Instrument result CpglL) 
r>i1uti0nJact0r(i post. digestion;}' ',; 

, Final 'volume of digestate\(I£'} . ' 
'Sample masS digested( g) 

XI. QUALITY CONTROL 

V:\LAB\QA QC\SOP\SOP.105 Rev 14.doc 



'EMP!RlCAL,LAB0:RAl'ORIES, LLC 

,:i..' 

',;: ".l.·!S~~j~tfcti()ns ¥UI andD(apov~. 

SOP-lOS 
Revision: 14 
Date: 09/09/08 
Page: 21 of 29 

<B. QQarterlYl , ; ,'" 

1. Linear range standards must J:>~ analyzed at a frequency no less than once 
'every.:three ·months. ',The 'linear ,rangty 'shlodard tepresentsthe second 
;·standatd ;tequirearfof,Vetifieati0b ithM's:ampleS' ate actUally linear to the 

! degree ;olaimeCl.' 11he'analysf is! teSpdnsible ifor completifigthis task in a 
, '. .'! . timelymartb:etl 'The:lineartange:isranGard;-.huist tJe wUhin: +/-5% of true 

_,,<' value.. ":'3,' '";Ii! ,', ~;i,' 

; ,>:'-.: 'J I;' ,} t. >,i, d;1 ";); t . '.~ i ;'-, " 

,·2.; Th(!,i,llt~rel~m~nt;!'Qov.r,ectiC)mfaotorsIClEC} should·peverified at the time 
the linear range staridards~ream~lyzed., 

3. IDL's ifCLP work required . 

. Y'i , .C. Digestion !, . fYii.;' 

'/; '" - ~ ;_ ," : r \'l-~ I); . c' !. i ;' ,!: t 

t., ;AlI·,;qualjt~',r\cpn.tr9~;; daY,t .. ~h()ulaJibe.:)ntaintaip.e(l;ancJ.f\v~ilable for easy 
'1; \!refe,re9~e.or}»sPF5*Rn'\i.·". ;;:",', iT .. ·· . ,. 

,", ~i'J"_' 5:: '-.-,jl:'j',;ib - ~ :'(,~,:':: -«oj)? ,>~~.'!i .. f~~~; ,'{ iLi; ( ',_~L ", 

2. " P:mplg~~jw!,~,~mWR5W o,~~';Wiefl1~?iWW1~':Pr~~ ~F~lj~' pa,t~\1Jo determine if 
·1 contammatlOn or any memory effects are occurrmg. A method blank, 

.,".'.), \. " "')i spm,YFiWf.(~,. ~~ferr~<;l, W., as,J~~pt:ep~pl~tipq, ,blap~! iS1.~;,vqNme of reagent 
water acidified with the same' amounts of aciq~, ,a,~ )¥~rfJ.ll,e standards and 
samples; These blanks are taken through the saine digestion/preparation 

.~ < , i : i: 

stepsas,the sample! being ,tested,.' The resu1trf@l1 the, method blank should 
inot indicate, oontaminationigreatet than;;,di: Y2. '.R:L,(BSA~E) or ±RLlCRDL 
fQ(QtheffiQDi,GUk"]Jf>exceedeth \·the~.jmpact':upond the data should be 
evaluated.and\ ithe.associtttedjsatrtple(s) ,sp.ould 'be either redigested or the 

·'.data"shbuldfbeqt(aIified;:iii'! <i',i' ;, 'j'; i'i". 

:. ,.;1': ;.;: I' :: ( ;' .',; --'.f I. " """:; i t" ; i 1'" ~~'.\ ,,;.'. '0 , :. ("", I 

3. Employ a minimum of one laboratory ~QPtrql s.~WP\y,!CLCS ) for aqueous 
samples or one teflon chip spiked sample per sample batch to verify the 

,digestion prooedure. ", Thes.e' ,; LeSs, are.! t*emdhrough the same 
digestion/preparation steps, ·as ltne( sample peingaest~d, r The control limits 
ared::.l5% meth(!)d,200;7i-:,aqueous and:s.oiLsi;urtples 'or:±20% for all other 
methodSiaqueous land soil; samples. If,theIL0Sis:notincontrol, the impact 

; , .uP(~>ndhe;diertt\ldata,ishould\ be;.eValuafedhand the; associated sample(s) 
shouldbe,<teclig'ested:;, i ,{:onsult: your, supervisC>f :for further action. 

, ) . QUaliEying;the asspoiateddata,maynoto¢;,perniissablefor CLH . 
. ',,-"'; 

D. Sample 

1. Analyze one r:eplicate sample for every twenty samples or per analytical 
batch, whichever is more frequent. A replicate sample is a sample brought 
through the whole sample prepari:\tion and analytical process in duplicate, 

----------------'It--js~cceptaDletosul5STitute a matrix spiICe uplicate for the sample 
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replicate. Project specific tequitemehtswill . take'· preceaence in these 
situations. NJDEP demandS that this requirement be met with a client 
specific duplicate rather than a spike duplicate. The corttrol'limitsare 20% 
RPD (if both are >5x CRDL) or ± theCRDL (if either. are <5XCRDL). 

2. Analyze onespU<:ed,s(U1J.p1.e,·&ndspiked s&mple duplicate. for every twenty 
sample,s or peranalytjl?al ipatGn, wlliclleyer.it'Lmore frequ~nt. A replicate 
sampl~ ,is a ·saIimlebrpugllt tb!o\lgbJhe whole sample . preparation and 
a:oalyticaJ pro,eeSs.j,ll idMPliC(;lte. Proje,ct' specifk, ,requirements will take 
precedence in these situations. -If the analyte level in. the sample is not 
greater than 4X the spiking level, the spike recoveries should be within 
,±25%of'the·true vahle"(±!,20%for''I)OD :projects)~' If 'not, a post 
digestion spike should be 'analyZed. 

3. The relative percent difference (RPD) between replicate determinations is 
to be calculated as referenced in the laboratory QA manua!.', (A 'control 
limit of ± 20% RPD (non~aqueous samples may routinely exceed this 
amountY; shan';bFusea f6f'sample" 'values gre'at~tthati' five times the 
contract required detection limit.) 'SUpetvisbi nlust"ibe notified if the 
con~rol Jimit is not IIlet ,Supervisor will dictate correcti\;e action if 
reciiiired'.; 'the fihal' ~tlaiy#c'al ie'Pbtt'~usta~cufu~nt thIs' ~it~ation . 

. ,!'f ,.~'<.:: ' '~'.~ j,~"> - ''')' .', •. ; ,,_ .. 'i;·.~~-' 

, 4. Th~ fOllowiftg' 'shouldb'k<analyz'edwiiH e(u:;ltp~epardtion batch containing 
dtruitrix spiki!. ' ,,",; , 

... ~:;.: "~i~"~";' ., ... ~.~ ;!; ;;': 

. \', ' 

'. L~,'Serial' dUution:lf the ianalyteconcentration . is . sUfficiently high 
(rhinifually,~a faCtor: of 50, above the instrumentalidetection limit after 
dilutiQn), ananalys'is ofa J:.4dilution (volumetric' glaSsware must be 
used) should,~gree'within±lQ% oftheoriginaldetermination. If not, a 
chemical or physical interferenoe '!effeet :sh6iIldr be' suspected. The 
analyst and or section manager must note this situation on the final 

'anii'iyticaltepbrt: ; " ,il'.ii!!.i" 

; .: \. . '~ ~ i ;', ; 

'~" . Postdig~stion spike,additibn:' An analytespikeadtledto a portion of a 
" prepared sample; or its dilution,. should be ,fecoveredt6 within 85% to 

• , t1§%iq-[(the;;known valueiand isireqriire(fiif the pre~digestion matrix 
'" spike'{low~levelonly forCLHy:is outside of controL limits. The spike 

additibn should produce a minimumltwelofl (:)times·. and· a maximum 
of 100 times the instrumental detection. <limit. If the spike ~s not 
recovered· wiJhih i 'i the', specified Jimits;,'a'matri:x . effect should be 
suspected. The analyst and or section manager must note this situation 
on the final analytical report.': ,. ' 

, .'/' 
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'··E.'Method DefectioniLimit (MDt)~Empiricartaboratories ReportIng Llmit" 

(~RL1~,<;;op.~ra,ct Required Quantitation' Limit (CRQL) and Analyte .. 
Wavelengthf" , ,~ 

.. . . 
Aqueous and Soil Metbod pei¢,~ti()fiIJmits(MDL), Empirical Labot~t~r:i~~,.{{eportiiigLiIiIits(~RL), 

l CLP OLM04.1~()LM05~2Cohtract Required Quantita,fi~nLlmits'{CRQL)' 

AnaIytes:by 
EPAt 

200.7,300SN30 
50A- 60~OB" 

SOW 4.1 &5.2 

AQUEOUS 
MDL 

.(yglL) . 

Aluminhm" '.. '50 ' 
Arsenjc 3.0 
Bariu~ 5;0 

BeryUiQ'ln' .. . '1.0 
Calciuh'f 200 

Cadmh}m' 1.0···· 
Cobalt .'. 5.0' 

ChromiJJlli' 2.0 
Copp~r '. 4.0' . 
Iron(30 ..... 

Potassi~fu 200 
Magneslum« ,., ",~OO'· . 
Man2anese 1.0 

Sodium 200 
Nickel. 3.0 
Lead 1.5 

Sehmium 3.0 
Antimony 5.0 
Thallium 3.0 

Vanadium 5.0 
Zinc' 5.0 

AQqiQlJS AQUEOUS 
ERL .. ··CRQL· 
(uglL) ".: . ILM04.1 

,~ .:., (ug/L) 

toO , 10 
200 
10 

. 2QO, .. · 200 
5 

5000' .. 

, 1Qit;, "" 100 

500.0 
, ,5000" 

15 15 
5000 5000 

40 40 
5.0 3 
10 5 
60 60 
10 10 
50 50 
20 20 
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AQUEOUS SOLID/SOIL SOl,W!$QIJ-. • SOLID/SOIL 
. CRQL MDL ERL CRQL 

Ciill{tKg) .' ILMO 4.1 
(mglKg) 

ILMO 5.2 ,,(mglKg) .. 
(uglL) • 

10 .. 0.20 
'10 

15""" 0.6 ' 
'200" 1.0' 
5 0.20' 
5000 : 20 

0.20 
50: 1.0 
10 0.40 
25'" : 0.40 ,:S;O,;I 5 
100' , . , 1.0 ,.~O. ' .... ·.·.·20··· 

'5000 '. 40" TO' on' . "1000' 
R,,~ 

15 0.20 3.0 3. 
5000 40 1000 1000 
40 1.0 8.0 8 
10 0.60 2.0 0.6 
35 0.60 2.0 1 
60 1~ 12 12 
25 0.60;" ·'2.0'2 
50 1.0 10 10 
60 

I' . j l ~ "~' r 

TABt.E'2 

SOLID/SOIL 
CR(~L 

ILM?5.2 
(mglJ(g 

40 

10:00 

ro 

JODO 

1000 
8 
2 
7 
12 
'5 

10 
12 
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METAL 

Aluminum 'i,;,," 

Arsenic 
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'" "i,' ;)iiii'. ,d'/" i ;.,;;" ;~/' ,:<, 

" ''''WAVE'i~ENdTIl' 
:' ~ . '" ~! ~ ,; 0< ,.,;'; _ ',: '.' 

308.2 

189.0, 

-.~! i 

Cobalt i • ,) 228.6 
,Coppel1 "',, ,,'. ' .,,,.;324.7 ; " "." , 

silv~if ' ",,;'.. i "i, 328.'(f 

'- , f~_, . 

Sodid\n,' ~30;2 

~====_=;======~T~h~a~l~li~\l~in~' = .. =====':.: '='===;=,,:==:=======:=,=-:1:9:0.:'8:" ===, .=, .. =,:i':, '="==,,=:', ='"=:,, I'in'," .' .,- V~nadium" ; "" ;. ;,ii .,., ~92;4: 

," XII. CORRECTIV~,,~CTION~ .. · 
, , 

, A. INSTRUMENTREtAtED 

1. ICV not within ± 10% or ± 5% for 200.7 
a. Is the problem with the solution? 

i. Reprepare or obtain new stock. 
b. Is the problem with the calibration? 

i. Recalibrate through analysis of appropriate standards and recheek . 
ICV. 

2. ICB not ±MDL or within,±~~ lOLor CRDL for CLP, DOD QSM Ver. 
3, no arialytes detected >2xMDL 
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a; Is the problem withtheisplqtion? "'" 

i. Reptepare", . 
b. Is the problemwithth!H:l~libration?,' 

, ' ii'! ~~calip.t:at~,>~ithth~! !.t>Ja!1~solu,tjo;n Or, th,e low level standard. 
, i', iRes,rflttanalysis, wHp, the ICY , 

;,.' Ifi, . 

3. Check standards not within ± 5% 
a. Is the problem with the solution? 

i. Repour; reprepare or obtain new stock. 
b. Is the problem with the calibration? 

i. Recalibrate thru analysis of appt:opriatestandardS., Restart analysis 
with the ICV. 

4. CRI not within ± 20% (In!~rnalQC,Qnly:requiteI;HQr eLJ> work). 
a. Is the problem wi~hth~sQlutio:n7i,' ,', ,i 

,i.:Repr,epm;e 9r: Ql:>~ain,new s~ock, 
b. Is the problem with the calibration? 

i. Recalibrate'thruaIlalYsis~of apPropr~llte ,standards. Restart 
" '. 'I:}n,alysisl}v,iththeJC'¥'i. ' ,.., 

5, JGSAJIlet~sJ,not.lpresent::areinodess th$lthe:CRDL for that metal, for 
ICSA DOD QSM,V~r;,3.!, absQlute,!valueoficoncentration for all non
spiked analytes < 2xMDL. 
a. Is the problem with the solution?' ,," . ii', ~~' 

i. Reprepare or ohtainnew; stock. : 
'. b, Is the;pni>Plemwiththeicalibration?i " "; 

i. Recalibrate thru .flnalysis .ofapprQpriate standards. Restart 
analysis withtbe ICV. if 

" 6. ICSAa,nptwithin:b20% ,.';;;; 
',·,·a.lsJhe problem with the s:olution.? 

i. Reprepare or obtain new stock. ' ,!,' 

b. Is the problem with the calibration? 
i. Recalibrate thru analysis of 'apptdpriate standardS. ~estart ,analysis 

with the ICV. 
"-..:.-

7. CCV not within ± 10% 
Il, iIs the,pto,bIemwith the ,solu~iQn?;;! 

i. Reprepare or obtain new stock. 
9., Is, the!probl~mwiththe qllibratjon?" 

i", "if apPH>prJ!!le,cOl)tinue theanaly!!is; .Discuss effect of the out of 
contmLsituatjQnwith your,!!upervisor.;The samples will be 
reanalyzed: or the, .data wilh be.qu,alified. Note: CLH data must 

,always !1?e;reanaly~ed, back to the last compliant CCV and not 
qualified . 

. ,··S.CCRnoL :t:MDL or with~t3X,rDJ. :or-CRDL-JQI-CbR,-DQD-QSM-----'--------t
Ver.3 no analytes.4etected>2xMDk 
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i. Reprepare 

. I . 
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b. Is the problem withthecalibratibi1? 
"i'.'Apply8W846guldhl1ce'. ;; (See' SectionIX-E for additional 

guidance). Note':,1QlLH l datamusl':alwaygbe reanalyzed back to 
the last compliant CCB and not qualified. 

i :,~ .. ,;. \; J~:, :r ~ ~ 

i .,~ 

B. DIGESTION RELATED ""J.' :"!.,' 

1. Preparation blank hot within ± Y2 RL and + RL for commOn contaminants 
,USACE:;orRL/CRDLf6r'otheror.CLI>( I,'· . , L 

a. I~ the problem with thedtisttllnient?' . 
i. Evaluate with tespectto':instrUmel1talbil:is or reanalyze when 

instrument is ili'corifroL '1' . 

'b. Is the:prbblem with the digestion? .. ..\ 
i. If associated samplesateH~ss thart lO~lthe level of the preparation 

"bllulkbut'above . the 'RL, thlf sample ;Ifili~t be redigistecl or the data 
" ; .'; L 'mustbe quaUfied'on,tfie firial'reporl .. ;'':'' (r., ,., 

2. LCS not within control limits ;. 
a. Is the problem withthe.instrume:nt?·,~, r(l"f 

i. Evaluate with ,(respect: to ,'instrumentaI 'bias or reanalyze when 
inSttum::ent isihcontrbl. .,. 

b. Is the problem with the digestion? 
i. If biased low, associated samples must be redigested. 
ii.' if biased high, the impact ripon the data 'USet 'must be evaluated. 

The samples will be; redigested' or the' llata will be ,qualified on the 
final report. ; in 

! .' , \' 

, .. C. ' SAMPLE MATRIX ,RlDI!Al'ED 

1. Replicate analysis RPD not within ±20% (if both are >5X CRDL) or ± the 
CRDL ( if either are <5X CRDL). i 

a. The associated sample 'data: must be qualified bil. the 'final report. 

2. Spike anaiysis recoveryfibt,within'±2S%(± 20%for;DOD"projects) 
,; a~ Isthe 1analyte,levetinthesample:greater,tllart4Xi the spiking level? 

1; 'If yes; the spikerecoveily,is hote-v::HuatM!. j 

"ii. 'If D@; .. apdstdige~tiori,; spike must be analyzed and the 
. ).. ;', associated sample data'inust be'quaUfied on the final report. 

3. When required, post digestion spike analysis recovery not within ±15%. 
-------~'-----"-~__'_f'_~~' a~1'he_a:8seG_i_ateQ~ample_Qata'-m.u-st-be_q1iatifi~Q~eI1Lth~firial-ripert". ----------_+_ 

h. ForUSACE analySi'sbyMSAis'requirM;l ' 
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) ~ _(-"~}: ~f.' (,~ ~" ;','", -( :I,,':i' ,~i: ~l." 

4. Serial,diluti<;>n, analysis percent dim~rence,n<;>t within ,+ 10% . 
, ! '; ~ ., \ ',- '! - _ ' "1 ~ }' '- '1 _, ',:.: , }- ~;, • '. ;,' ._: ,~:.' .j' i.l 1 ,......, . _.' -, ~ 

a. Is' the aiIalyte, concentration a, Jactor 'of'50 above the instrum.ental 
detectionlimit'aftet;dii~tibn? .... i . .; i' ' '. .; ~ 

i i ; 'L: if nb, the ,setialdilutionidat~l'can not bb evaluated.~, .:, .' 
iii. If; yeS, 'a cheIl1idal6r physical itJ,terferertceeffect; shOUld be 
;, "i ;s.\.lspected. The,a.nalyst; and! oL,,!ection' niariagermtis( note this 
I; i sit~ati,oniQl,1,tJIe,nl)aLa.naly\i9a.l rePRft. "1" ; i 

~~'.i > ':'~ - "~.,, ,~.f:o,,:),>~ :"'~' ,- j,~;.:: ,,,.\,.~;.~·i., __ ;',,'J ~,/~',.,'~ , ~':Li' :_,,;:;.,\.; 

XIII. WASTE DISPOsAL and POLLutION PREVENTI()N ", .' 
".;. '( • • ' - f ". ~ ; '''. " : t 1 ~ '.~ \ - ," : . i ~ ;'.' ,: ',! ' 

'._,' ,.,'t, "',' ":'; ',~ '~., "', ,_;~" ',: ,', ,,"~ ;',,'; ,<~-,: :', ,': i.->' -:"",>,,1. ,': ,:'i' t' 

Please see' WastbDispos'al SOP~405' fOf'iil'sttuction ofpropet'aisp()s~dOf Waste 
getJef~tedftom this area. " ' ' 

Quarttity of chemicals purchased should be base,d on expected usage during 
its shelf-life and the disposal cost of unuse'd material. Actual reagent 
preparation volumes should reflect anticipated usage, and reagent stability. 

XIV. REFERENCES 
, ~, JI 

1. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846;· T~ird Edition (Update III); M~*9d60W13., \ ,"", :' .' 

2. tJ~-dPX\t6de'01Feder~I~~quiatioks,40,CH .l:Pt1J6,;' K1eth64 '200.7; 
APX-B ) "" ,ii,. 

,:5, . 
i ',' . ' ~ t ; ,: -

, ;'.; 
jl ' 

, , .' ~ 
t" i ',. ~ ) 

3. USEPA (;ofttracl ;'ba./Jotgtory PrQgram((JLfJdw ;Inorgtmios ILNJQ4.1; 
ILM05.2 " ,.,' " " 

0" < 

'1 

',' . 

I',.; 

Addendum for USEPA CLPILM 05.2 
) 

1. The control limit for the ICSA is at 20% or ±CRQL whichever is greater. 
2. Preparation codes are required in the digestion log See SOW Exhibit B 

-----------'f0r-a-listing-of-these-coIie-switln:lefinitions. 

V:\LAB\QA QC\SOP\SOP.I05 Rev 14.doc 



EMPIRICAb LAB OM TORIES, LLC SOP-lOS 
Revision: 14 
Date: 09/09108 
Page: 28 of 29 

3. The CRQL check standard is run at the concentration of the respective 
CRQLs. Fbralisting6fCRQtforihis: SOW see E~hibit C. Several of 

; th~ metals concenir~tio'n levels havechaIlg~d. ',.. ' .;; ; 
4. ThespikingJevyIJorC,~J;> ILMQ5 rZ1s at50q.g/L for selenium. All other 

spike levels remain the same as in SOW ILM 04.l. 
5. The CCV shall,beianalyzedi'at, a different concentration then the ICV (at 

or near one-half bf the'calibrafion standardcoirceiitration. 
6. The post digestion~pil<:~ lll~st,be, fl,na~yzy:dJl~2~ the illHigep.ous level9f 

the sample or two dmes'the tRQL whIchever: lsg~eater." ' '; " . 
7. ; ~ :N:0l1-prepared¥p:,Ls,tudy 11,1u.s~ by.an,alyz~davdtheresults qfthis ' 

study used for MOL reporting when sample volumes: are not digested. 

,1'; 

- ~. I I {. ; 

CHANGES TO FORMS for SOWCLPILM 05.2 

1. Forms must be double,.sided: 
2., A, photocopy of,the instru,ment's direGt,sequential readoutslwllhe 
, included':' .... , ',,' ... "'" :", .. " . 

3. Undiluted samples must be reported as well as diluted samples . 
.4. J flags are used in place of B flags when a sample has a concentration 

, ,1 Iess' the' CRQL ,but gieatet,then or equal,to the MBL. ' '. . 
5. A D flag is used for samples reported from a dilution.' ' 
6. All resultsare reported dqwtl to the MDLnottheIDL .. 
7. Preparation codes ar~used on fo'rm 1'3. ,'. . 

. The form for method of standard additions (MSA) has been removed 
and all subsequent QC has move up one form numberin·otherwords 
form 8 is now serial dilution when it used to be the MSA 
form, etcetera. 

.' ,', ) 

~ f ' 
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Batch Number(s): 
'Metho~d:n;l .. " ' .. ~ ~ \. 
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, 

QA/QC Item Yes No NA Second L~vel 
Review 

1. Were samples an'AI%Zgd~itqi:p,'USACE holding times? 
'i~i2! ":w~§ in~~!~l C'slHR~('*\JP,p1ArY~,QF.Hiteri~'Vlfq/" .. , 
. 3'.\ 'w as '~Wcohtiri,uingca1ibratidri:SriteHaiih c6n~f~l? 

,1 .:;, r I~ ',' -'.', i', I'" " " i>, ~ ,} (I' ,( f-: -~ ~: II ' t;. " ,~!. ,;' '... ~ :' .:" :;, I' ~ < > - ' 

4. Did any sample e~p~~<t tMNghest calibration standard? 
.' <lfye~, .wer~: flpgrPRrja"tedilI;l5iPl,)s"lPaQe togyqerate samples 
cbncentration' withiri' citlibratioh'range·?) , '; .'. ",' 

S. DidLCS' 6iblarikspike·meefcoiifi61Iirl1its? .' .., .' 
, . 

6. Did MSIMSD meet control limits? 
7. Was the preparation (Method) Blank below the project required 

detection limits? 1 '\f Ii {~:' \'.i' 
8. ,.Didyou.retum. sanipIesbilck to cold storage immediately after 

use? 
9. Was hot plate temperature monitored/documented and did you 

apply the thermometer correction factor? 
10. Sample preparation information is correct and complete. 
11. Analytical results are cQ~rect and complete. 

12. The appropriate SOP's have been used and followed. 
14. "Raw data" including all manual integration's have been 
correctly interpreted, 
15. "Special" sample preparation and analytical requirements have 

been met. 
16. D6cillnen~~t~p~ coiriRtetie,,(~.gj,;al~apomaliesin the . analytical 

sequence liave' beeh' 'd6cun1erited;corrective action forms are 
complete . 

. Gomments on~ny ','No" response; , 
- , ',,'. '. : '~ ;\: . i- .' -,-. 

Analyst: Date: 

:"~ .~ 'of' {" r:-
, Second ~Ley~I.Re.Yiew:' . .;.;,.' ..:..;.;...;;,;;.;.,~"__'_-'-"--'-'-__ ~'___"_'___"___'_-"-'-_ Date; 
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, I, 

I. 

;:.l ;:,-: '. 

',' ~ - :' "j \ ,~-: 

ELECTROMETRIC DETERMINATION OFpH 
" , 

; • ·1 '! ~, . ,-'j \ " r '; . I 

SCOPE AND APPLICATION: 
l; 
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-i ;, I· "t i ; _ ;- .' _ _. _ .) . " ~, c ,. \: ~ \ • • ~: 

.,', .... 

II. 

A. This SOP is specificallyfort1;l~,QdPJ1420A llI:I;:meter with :Orion Triode pH 
'. electrode. ' 

{ ,.;- \ _ • ; 1 • '. ) • t .. . ~ ! ,J', ~ '.1 ;:"; -, j \:' ~.' _ -) '.' 

.B.VSEBAMethod;JQ.O:.·USM450o!'R+:aisappliiJ~abkto; drinking; surface, and 
:salin~; watE;)rs,: cl.om~sticanCl in.dustrigl.wa.steslind.acid,:rain, 

C~ Method' 9040B is applicable to aq;J:leo,u~' wa~t~s.a~d,those multiphase waste 
where the aqueous phase constitutes at lease 20% of the total volume of 

; " ' ,,,the ,waste.,'I:his method also flJlfills' theirequir~m'ent for characterization of 
'. " COlll'osiv:itYLaccorcling to·SW846'."" (,.1;,' ,1 I'i '\ ' ,; , 

D. Method 9~45C; is ;~~~'lic~ble to soii~fa~dl~~ste samples. W~~·~~s may be 
solids,~ slydgl'ls;,;or\non~aq:ue.Qus liqqids: Ifwl;l!.ter is ,present, it must 
constitute less than 20% of the total volume of the ,sample,,; i' 

METHOD SUMMARY:, 

The;pHofla sMnple is ,determined 'electrol,petriCa1'lyusiilgeitherfa glass 
electrode' in,cornbination with a refe.rencepotential or combination,electrode. 

t.: H,( ~" J : }~:'-..-'.f< ,-;; {~ : .'l r~·.fi 1>1 

III. SAMPLE HANDLING AND PRESERVA!J'ION:' 

A: ,pE, when .used for perJ;:nitereportlhg q,n water samples ,j~Lintehded to be a 
rield;tel3t.: ,IUs; often mohitored.ou·acbntiftuolls'basls when 24 hour 

'~' ,. , " '," ,,' . :'" . . .." ' " " , .. (;, " . , , 

composites a)'~'Pbllet;ted,: .lfthe:pltis 'tQ' be, analyzea On; adi$ereet grab 
sample, most States require that analysis occur within 15 minutes of 
c911eGtioti to beI'epol'tM witho,u'tl q:q~:!if'i¢atiorrforj!egU:latorypurposes. 

; NevertheJ¢$S; o¢c:asionallyj'l3liropl$$:wjJlbe tra;llsportedtothelaboratory 
'foV';;tJialysis.; Ete.quentlythis is'l;ione',fpr theinformatiobptirposes only, to 
"be 'J}sed'oy tne91i¢lltor the Jalidtatory,fot the purposes pthet; than 
regulation. To avoid confusion or misuse of the data, these analyses will 
clearly be labeled as "laboratory pH" on the final report. They must he 

., '; analyzed as. soon as: possible in.the,labdra"toJ}y~, Soilorsolid'samples are 
subjeettt,o ,the s a.lIW Ie holding tiine restrictions;' and shoq:ldalso be 
analy,zed:as'soon as possible and qualified :oiiithe final report. ' 

B. High-purity waters and waters not at equilibriumwiththeatniosphere are 
subject to changes when exposed to the atmosphere, therefore the sample 
containers should be filled completely and kept sealed prior to analysis. 
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c. Samples must be unpreserved. 
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IV. INTERFERENCES: 

A. The glass electrode, in general, is not subject to solution interferences from 
color, turbidity, colloidal matter! oxidant~, reductants) or hi~l1 salinity. 

( .. '1'· , :. (( ~. ' .. \ I.!· -~ f:', ... '.~'. ~ " i' J,," 

B. Sodium error at pH levels greater than 10 can be reduced lor eliminated by 
i using a: "low sodium ~ttor":electrbde. <i, I !'Y; 'i' ';; >;'" 

C. Coatings of oily material or particulatematter can impair electrode 
response.>! Tliese6bating's carl usu~Hytbeirtnlr6v~d :tjygentl~'wiping; the 
electrodeior~ashing it withadetergeIitfoHowe<'l: by' rinsing with distilled 
water. An additional rinsing with dilute Hydrochloric Acid.(I:lO) may also 

;benecessary itoTemove;any,tetnaining lfilriiJii". ;! i i,ii) 

'.' ,D; . Temperature fluctuatiorrsfwiWdiuse.measu.remehtierroi:'s,'hoWever pH 

V. 

measurements made with the Oridill4'20A meter a,ITd/the Orion Triode 
electrode have automatic temperature compensati~n features . 

. , .. (,:' .. ·t,~ i1~~·.~'-':i.rr{;.i ·'~,,·,·.r. ,j 

KA dirty'electI'o'demay 'IMsd 'ea Use 'ptbblems;See)the'ihaintenance sections 
or the eleotrbd~ manuaL ; 11. 'i ' ' ! ii' i L', 

EQUIPMENT/APPARATUS: 

A'.,i'pHimeter: i :This'$'0Pis specifiC'aUy fbttlieOrion 4~OA, !\this ,meter has 
)set~.up ifeaturesl which haveheen;pte-set. In otder:to ohange these, .refer to 
the instruction manual, pages 8-9. This meter has an automatic 
temperature comp~n:sa:tidii.fe'ature:. ' " " ;' , ' 

B, ;Eleetrode:There'are' many different types of plIielecti'odes aVailable. This 
. ·'SOPisif@r;theOrionT:riio'de'pH electrode'wnioli,h:a:s'an epoxy outer body 
, : . ahd: iOblltairisaw inte:rnal filliltg, sol U tioniof}A~J Age!;· ,;' 

j",' ):;'.' 

N0TE::,REFERToTHE'.INSTRBGTION MANuAL FORANY 
;',(QU:ffiSTrONS·OR;PROBEEMSWI'.VHEITHERTHE;MEfrER0R THE 
,ELEG[1RODE};;'ALSO RBlFERT0 TNE"INSTRUCTION'MANUAL FOR 
PROPER·ClARE'aND MAINT,ENAN<iJE OF:TH'B} pH METER AND 
,PROBE:;,' ,'.; j' ',':;, ';", , .. 

C Magneticstitrer a:p:dTefldn~coated stirring bars, Put apiece ;~f cardboard 
. between the stirrer and the beaker containing,the sample 'So that the heat 
, from the stirreiJ,'wilJruot;a£feet· the temperature of the sample. ' 
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, VI, ,REAGENTS:,) 

'fl 

, ' 

A. Standard Imffe~~: 4, 7; ~nd 10. :ThepH nwt~r m1lst'Q~',ealibrated using 
standard buffers daily or, if not daily, with each use. Separate solutions of 
th.~;~QJlileblJffe:r:s ~houldbeikept in,·l;2,(): m!. pl~$tic lWttl(Ols' with the caps on 

' .. w,h!w not lin :\).,se; 'Polfr,.!ill. fresh buffers each us,e. (Record, the date in the 
]Qg,hookL ".,,0': .' " i: .... '., , .. i: " 
An additional pH 12 buffer is required for the Corrosivity.test of alkaline 
wastes per Method 9040B. 

" i -< '; , i : ; .":;' " c~ i" , 

B" Referen~e .~lect:roq.efilli,~g sClluti6n . 
. <''I; " ,,:'t:" .-, .. . ' )1 r ! 

L, Use Orion #f)Q001,l yvhich (,lQntains !\,gCI\"Make'sl,lJ1e~that'the filling 
. solutionis the : <?Q.rrect On~ foryouJ:el¢ctrQs!e. Jf,you1,1se: the wrong 

: ./3QhitiQlJ,You wayda:n;tag~:theelectrocle.: ',. i. 

a. Changeth'e Jillingsolution at least. onc.e l!,month.\ (Record, the date in 
the]Qg book). When you change thefillin,g'solutiQll,youshQuld soak 
the electrode in pH 7 buffer for at least one hour before analyzing . 

i' ,$amplesi ' , ,.i 
1 < 1,.". 

. C,:', ,Deionized wat~r. 
,r ,: .. 

D. Hydrochloric acid (HCI): 1:3 mixture with reagent water. 
"/( i ~, , ' 

", .,' 
, ./' 

A. Initial calibration (2 point) 
",' ~ I, . , •• .- _, j • J ,,' >' ' ~ J t ; 

This l1leter is, capable of both autocalibration and manual calibration. We 
Galiltfateman,ually. i !" ' 

i;, 

,l. iTurnthe pow,er()I)." It will display .a quick check mode and then the 
reading will stabilIze. The meter should,bejn,. the .pH mode, if not, 
press the "mode" key until the pH mode indicator is displayed . 
. , ' ", '. ' " ~ . ~ ~' ' 1 -, > 

2. ,)Upcoyerthe h()1.e .onAhe1.lpper: pa.:rt:o~ithe 'E:llectr0de. This allows a 
uniform flow of the filling solution. (It Shollidbe kept covered when not 
ill use.lee. ; i; 

·,3. ',Rinse; the;electrod~ with,dei()nized wat~r.and blot., dry with a kimwipe 
• ,.(.4Qnotwipe the,eleetrode). . ," ,'. . 

. , ,); 'v) .. 

,4. The meter nlll$t. be, '~alil;:)J;ated ; prior .t.o ;us~ : with two pH buffer 
, standards which 'bracket" the expected value, of ·,the sample to be 

( 
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measured (4 and 7, or 7 and 10). Place the electrode in pH 7 buffer 
first, with stirring bar turning. Make sure the electtbde' lsn6i touching, 
the bottom or sides of the beaker. Buffers must be at room 
temperature: ,,' " '" !',' ' 

, ~- ' . :'L-'! ::i i,'!~,;.:<Lr:·' f :~" 

5; Press thc{"2hd"key;'fdllbwedby the )'cal')key."ltf~rin'displ~y the time 
"ahd"dati of the,lastcalibtatiOltand·then/':PI !YWillbe' displayed in the 

lower field --thislmeans itis ready to read the first calibration 
standard;" " " ',,' "", \ I ,:' 'j' 

6. Wait for a stable pH display.and the meter will say "ready". Press the 
"no" key. The first digit wilH;tartfhl~hing; Bcroll tipar doWn Using the 
arrow-head keys until the correct value appears in the first digit (it will 

'be q'for:th~L7':00ihuffer) thenpri3ss "yes" )L'Cdntinue in the same manner 
, 'uIitila:lltlie digitshl=:iVebeen :co:rtecdyJenter~a; thent>ress "yes" to 

enter the new vahi~/The'displaywill;re'mainfrozeIi:f6t:a few seconds, 
then 'ip2" will be displayed which means that the meter is ready to 
read the second calibiiati(;\rt:startdard,':iL;,' i , ,":" 

,NOTE:,iDuet(Hhe temperature compe:nsatibh56f,the'rilet~t, at 20° C the 7 
""bUffeiJshbuld;read'7~01. " "(L',, ,', ' " 

, : 

7. Rinse the electrode and place in the pH 4 or 10 bUffer (depending on 
the expected pH of the sample to be analyzed) with stirring.bar 
turning. Wait for a stable pH reading and theli' enter the correct value 
as you did for the 7 buffer. 

~ 1, ,.~ \:; j )' "i'. -\ ! " , 

NOTE: As with the 7 buffer, due to the temperature compensation ofthe 
meter, at 20° C the 4 buffer should read 4.00 and tiHe)10 buffer sho\Ild read 
10.05. 

S. After both points have been calibrated, the electrode slope will be 
displayed in the iliain:£:ield.iiTh~s16pe should be betweel'di2and 102. 
<Record the slope on the data sheet.) If it i~]fiotwithih,tliisboundary 
you should inspect the electrode and meter and recalibra~e with fresh 
buffets'.' If the slope is :stil1 o'utofrange,ched<! the' mantial for 

. tro~lSlesho01in.g.ll ',l':' " 

9. The meter will automatically advance to the "measure" mode and you 
ar~liowteady)t6check thefcatibration and read the sall1ples. 

< • : " ~, - • '( _ • ( ~ l ; .' ~ ; ~ 

B. Calibration for Corrosivity characterization by Method'9040B 

1. FOI"cOtr6s1vity'diaraete:dzatibh; )the dlibrationOf the' pH:meter should 
include a buffer of pH 2 f6r acidic wll:steK'anda pH 12 bMfer for caustic 
wastes; also, forcorrosivity characterization, the sample must be 

.. measured at 25±iVoC ir:th~pH 'Of thc4 waste' is above 1.;2]5; Repeat 
. 'adJustmentsolislicoe.l3siveportions oftlle'twb buffe)-solutions until 

V:\LAB\QA QC\SOP\SOP-187R6.doc 



) 

,.;, -

SOP-IB7 ~ 

Revision: 6 
Date: 09/05/06 
Page 9 of9 

'2: 'The' r~fe'reritecnambethole' shoUld be covered, overilight and the power 
to the pHmeter shbuld'be 'turned off."':' ~ , 

>1 ',>,. ;! ;, , . '.' ~ 

3. White crystals will probaply form on the electrode. These are from the 
'pot8:ssitlIrl'chfo:iidEfalfd\¥illi'riotd'Amagethe eleCttoae~ 'however, the 
electrode shotildbe' riilsed' withdistilled'wh te':t1 to; get rid) of this build-
up. """", '" ;:1,;", .• " . ""'. ",,',., '''T'.···.', ", '; 

'4: If storirlg;the'~lectrode .for 'more thanone'week, the reference chamber 
'should be' .filled' an&thEHill :hole sliould;be 'Securely 'c6vered. Cover the 
sensing element with its protective cap containing afewdrops of 
storage solution. Before reusing it, prepare it as a new electrode. (See 
malitial):': ',' ",' ' 

B. MaintEHiaiice', ( ,'; 

"1.' Drainthe:teference'ch'aIilber,flus.h itiwith.ftesh fillifi~\solution and 
. "refilHnechamb'er.Mlb*the'electrdde t('f!set'overnight'before using it. 
" ;. Th'is's'neuldbeao'rie orl.la lll.'on'thlyb'asis;' \ Recortl:·tlie ,'date in the )Qg 

x. 

';,;:book' " ,f' ,:!;" '.' 'e,i:,', 

;. '21' Inspe'ottheelectrode ,forsota tehes, cra.ck~; 's ailt crysJaJ build -up, and 
"""}.!generalphy:SicaH'ntegrlty;;l •. ". ,,I,;, ;,: )i,,, : 

. f> _:! ';« , ;/' -:j:' ,< ). i ~ ; '( 

3, . rfthe¥e is 'build ~ up 't)fsalt'orAlnygrease ordift 'on tliE{leiectrode it may 
be necessary to soak it in dilute HCI (1: 10) for half atiliour. Then drain 
and refill the reference chamber and soak the electrode in storage 
soltrt1bllfdrlat·lea:stHa'lfia'li:hou:r' Be'fore'lislng.' Also ree6rdthis in the 
'1~\bo6k.L"· ',,',; .,.,~ i' '.' ", 

'Fbr.more.iii1f6rm:atiollonstbtageand maintenance''ofthe e1ecti'ode/ see the 
,1nsttiic'tloh)ma.ntiat.'; ;', ,.:""i;;L,·;.; :;:',; 

~ -, . 

QUALITY CONTROL~ , 
\;;", 

A,Analyze;a laboI'at6rycontrols~mple (LCSj orsecohd-'source standard once 
a·moIith,o:t' ~very 300mea'§rtreinents, wh1cheverismore·frequent. The 
tolerance range is ± 0.25 units. 

, v;. !,:' -

B. Run a duplicate every 10 samples (count frequence per method and 
matrix). The specifk~tion limitis ±O.09 units. If exceeded,repeat the 
measuremento':hci:i'tll) ;tvv'lce 'moM.~ Hthespeoificatiioiils< still'liot nfet, yoo. 
must recalibrate and reanalyze the sample in question. 

C. Read one of the buffers every 20 samples (all methods and matrices 
;: inchiae~,;tboou:nt'frequency)\ or at the beginning' a.ncl'end of the 

";',,':(.':' '-J .,:·~:1C .. o! ~~ '1~' f!' 
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,1. To 20 g of waste sample in a 50-mL beaker, add 20 mL of reagent 
hi, 'Ma;t!'lr,cPYercand, cOl;ltin\loq~l:yi stirtlle .suspen/3ion for, & minutes. 

Additional dilutions~r~:~JJpyveqifW,'6,k,ing,with:hy~b:oscopic wastes 
and salts or other problematic matrices. 

>:' ~ . -' \ ' ' , j '.~ " . < ~ i I.', ; 1 ' • • : j ~,1 /.,; ... - ', . ..: ,- 1 

2.,L,et th~yv~,ste"susp~:~lf,l,i,<'m:l'1t:a:n!i,for,a.b(mtl!~~inutes t<;>,allow most of 
tll,e SU/3Pen~e!iwa§t~t(E!'Iettle O\lt fJ,'Qrntp.e,suspeuljlioll;pr, if :necessary, 
filter or centrifuge off aqueous phase for pH measureme;nt. 

'"NO',l'E,: Iftheivva/3teil'! hygJ;osqqpiq.a.nq aPsorbs,alJ t4e rel;lgent'water, 
begin the eXPerilllellt again using .20gon :wa.s,te;;:tnd 4QmL, of reagent 
(water·' ,,' 

""" /' .','V)~'·:'.;\~·. ;:;,.l'.',i< .!~. ,'~ 

NOTE: If the supernatant is multiphasic, decant the.O,ilynl1ase and 
measure the pH of the aqueous phase. The electrode may need to be 
cleaned (Step IV.C) if it becomes coated with an oily;;materia1. 

3'ii ;,Ag,j;\l:st the el~<PtrQ~es~ll,th(Hlla.mp~'o£ tlW;;e;le,ctI!9:qe ,hold,er SO that, upon 
, , ;: low~rii;ng)the.el.ectrod,ef3;intOitl:iepealter) theg~assr~lectrode will be 

" ,jroJ,lle,r.~edjus;t ,deep enQugll;into;the cle,a'r; sliPl:ima:tant;~olution to 
establish a good electrical contact through the groun-H"glass joint. 

; ; 4) "SohtHons should: p,e,'a r()oID;t;EHnpe:tiature;when·analy~ed~ The Triode 
electrode is capable of adjustillgrfo!.' tenilp,era.tu:te, i;nconsistencies, 
however, you should still adjust the sample!,! to room temperature 
,befor,e a.llalyzing. ,(RecQrd.thfdemlterature,ofeach,solution on the data 

. ,sheet.)' ", '" ,,, l ;"',,,,: "," 

',,'" ':,' ~ _ ~~,'J-; ~~Li~f': <. ~c, J)' l .... 

" ., ( I; 5. ,Ri;n§~>tbe el,~vtrod~,.With(l,~iol)~~e,4wa~('lr,andblotit,dry ,with a 
'kimwipe. Place it into the solution as described.in~tepj3. 

6, . ·Tbedisplay'will, sbp:.'t to .ep:~l)ge.< Once~he ·~eaqing;stabili;~estlie meter 
will beep and the number will freeze. Record thisnumber;·onthe data 
sheet. 

:,,( '~';;.' , ' i,f' ';. ' 

7. If you calibrated with 7 and 4 buffers, the sample pH must fall between 
,; 7 and 4. ,If thepRfaUs out oUhis: ~ange>, .ypuIUu,st. gQ;b~ack and 

recalib1Zate usi;ng,the,7 andlOb:uJfers and r,erun thesampljj. 

8. Be sure you rinse off the electrode with deionized'water in between 
salllple,/3. ,; ," ) 

IX.;ELEQTROI)E SrfQRAGE,4ND MAINTENANCE: ' , 
·) i 

A. Storage 
, r:, , ' - ~ 

1" ,StQrethe.eleo.trode.irt a solution lllade ,up ofJ ,gram KCI or NaCI in 200 
mL of pH 7 buffer; This solution may be purchased from Fisher. 
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6. Be sureyou:rinse off the electt-ode with deioni~ed,water' in between 
samplas. (( 

B. Drinking Water and Acid-rain Samples by Methodt50; 1,' 

; 1 Trea:t these sample§ exactly as you w'ould other'water samples except for 
tlie!stil'i'ing. It '1'9 impeFa:tive that tliestir plate is setonits' lowest setting' 
arid that the ',sample IS not: stirredvigorously~ You should use the smallest 

, stil'(bal' p0ssible: Make, sure that yowdo'not aerate the sample. 

0.' Soi1.San1ptes'by'Metho\li9045C, " , tl, 

'1.' ,1'0'20 gofsoilinaoS'O-mL beaker, 'add 20 mI.>ofreagent water, cover, 
and continuously stir the suspension for 5'niinutes. Additional 
dilutions are allowed if working with hygroscopic soils and salts of 

"otlier1problematic'I!iatrices. ,. 'J' 

, ~ : 
2. Let the!soil Suspensionsta.nd for aboutir hour te allow most of the 

suspehded:tcla¥ tbsettle' otlt;from the suspension' br;: ifnecessary, filter 
, ,or centrifligeofHhe aqueous,phase;for pH'measurement. 

3. Adjust the electrodes in the clamps ofthe electr6de;holder';~10tHat" upon 
lowering the electrodes into the beaker, the glass electrode will be 
immersed 'just deep enough ihto, tliedlea'r s\iperriatant ,sdlutiorrto 
establish a good electribal contact through the grouil'd .. glass joint. 

'4. ;Solutions shouldi be l a'roomtemperaturewhen analyzetL The Triode 
i electrode is capable'ofaajustingtf01:itempera.ture inMns'istencies 
.' however; you; s'hould stilVadjust'the samples to roonrtemperature 
'beforeanalyzingi' (Record' the;J;empexature of each solution on the data 
sheet.) 

( \ 
5. ' RirisetheeIectrode'with deionized water, and blot it dry with a 

kimwipe'. Place' it into. the, solution as! described in step 3. 

6. The display will start to change. Once the reading stabilizes the meter 
will beep and the number will freeze. Record this number on the data 

""1,' ~~")' 'sheet. 

7. If you calibrated with 7 and A buffers, the sample pH must fall between 
7 and 4. If the pH falls out of this range, you must go back and 

'recalibrateusing'the,7 and 10 buffers· and rerurtthesm:;uple: 

8; Be, sure you rinse off the ele<!tFode with deionized water' in between 
samples. 

B. Solid Waste Samples by Method9045G 
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, jre.~dings,a:r!ejWith!nO.05.pHunits 'of'the, bufferl;;olutioJr·Yalue. The 
specific steps to follow m.atch the explanations in$ectiOn A. 

C. Calibration Check, i 

';', " " , 1. Rinse the eleetrodeiand"pla,ce it ill the 7 :buffer. Read this, huffer as a 
',f'" ,isample anduotas a'caliprationsta'ndardl' F'ress !'measure'!.The.:' 

,display will start to,fluctuate,as.the:pH is,being nieaeur~d. Once the 
" j reading 'stabilizes, the ;meter will beep,a,nd: the ,displ~y win freeze. 

2. Record the reading. (It should;be 7';OQ;tQ.09;: ·Ifit is not within this 
range, inspect the electrode and meter and recalibrate with fresh 

; bllffEll's.' , lUhe' reading .ls,'still Qutofrange,':checkth¢:manual for 
tr'oubleshooti:ng.) , ",,' ", 

3. If the 7 b~ffer reads co~~~ctly, read\th~4huJferan~ 19b,uffer. Record 
these readings. (The reading should not deviate from the true values 

"by mote ,than 0'.Q9:'units. If:theyarenotwithiu,thisrange, inspect the 
elect:t;'ode;and ~ll\eterand J;,ecalibrate with freshbMfers, If the reading 
is stUI out: of ,ra'Jige,' check:the manual for:troubb~shooting.) 

,VUI.' ,.1BROCEIDUREI !. ," 

.',: 

, ' 

, A·W aterand:LiquidWasteSamples: (Non DrinkingWater)\'by Methods '150.1 
or,9.o40B", ' ,," t " , 

1. Sample(s) should be 'at rpom,te.mperature, w:henanalyzed. The Triode 
",e.leetro,de. is capapleo£ adj;usting foIt ,temperlltllre ;inconS.'i,stencies, 
hoW(;wer" yOll, s,hould still ;adjtu~t;the sa;mpQeslto room temperature 
,before'a,naly.zing"JRecord'the iemperatureofeach sRInple on the data 
sheet,} 'm.' 

,2;: 'Rinse'the electrode with, deionized ;waterand blot :it dry, ,with a 
kiWwipe .. Place it, into the 'sample with the. stirrin;g"bar.turning. Make 
sure that the electrode does not touch the sides or the bottom of the 
beaker;': 'i ," , , 

3. Thedispiay ~ill start to change. Once the reading stabilizes the meter 
will beep and the number will freeze. Record this number on the data 
sheet., '" ,,' " r: 

\. '. ; '\ . \." 

4. Jfyoucalibratedwith.lLand, 4'bllffers)the,samplepll must fall between 
7 and 4. If the pH falls Ollt of this range, you must go back and 

,recalibrate using the. 7 and JO buffers and,rerun the sample. 

5. If you are determining Corrosivity by 9040B, use a pH 12 buffer to 
bracket the alkaline upper.range.c " : 

V:\LAB'\QA QC\SOP\SOP-187R6.doc 



EMPIRICAL LABORATORIES, LLC SOP-221 
Revision: 7 
Date: 10/27/08 

. Page 1 of 15 

TOTAL ORGANIC CARBON 
. (TOe) . 

" . 'SM53'10C 
'. , .•.•. ;. ",' " ,' .. ". i, 

SW846 METHOD ,9060 AND 
LLQXP K4.IJ:~ METHOD 

',"', 

SOP NUMBER: , SOP-221 
(':, 

J t .0 

, 1 " 

" ,. , . .i i 

. TECHNICAL'DIRECTOR 

I 

EFFECTIVE DATE: 10/27/08 

DATE OF LAST REVIEW: 10/27/08 

V:\LAB\QA QC\SOP\sOP-221-REV7.doc 



Empirical Laboratories, LLC 

'.[' , ~';; . 
,:.t 

SOP-187 
Revision: 6 
Date: 09/05/06 
Page 10 of9 

.~ ~',,-, , '_, _C~' '. ~: ,'. ~'. 

measureni'entse'ssion; whichever is more frequent. If it d<!-es not read its 
true value ± 0.09 units, then you must recalibrate. 

D. Record th~)QC4~t,a(LCSs and duplicates) on the QC sheet. Make sure 
that this tilfoririatiorl is written legibly and is complete, including 
spe¢}ficati'oh o£the niethod humO,er. ' 
" :~ : ~:. '_ .~-: ;;",: '~.':\ .~.~' <:; ~-~: :,"\ '. 'i. :( ) 

E:Electrbdes must be hnsedihoroughly between samples. 

F. Document any problem experience during the measurements. Complete a 
correctiveactioIi where necessary. This must be done within 24 hours of 
occurrence of the incident. ' 

l' "'~ 
; ;1. ~ - ,.i 

G. Refer to SOP-431'for common environmental laboratory definitions. 

XI. REFERENCES 

A. USEPA Methods for Chemical Analysis of Water. and .Wastes,Ef ~'~PQt4-
79-020, Ma'rch 1983, Method 150.1. ' '!, ,!' ,', . , '." . ' 

B. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-
846), Methods 9040B and 9045C. ' 

C. Standard, Methods 18th Edition 1992 p. 4-65. 

XII. WASTE MANAGEMENT AND POLLUTION PREVENTION ! 

A.::MJise,'se& Waste!Di~~~'~~lSdp-405 for instruction of proper disposal of waste 
generated from this area. 

B., Quantity of chemicals purchased should be based on expected usage during 
its shelf-life and the disposal cost of unused materiaL Actual reagent 
prepafation, volumes ,shouJd,r~fl~ct anticipated usage and reagent stability. 

. ,:' '. ,',' 'l,' , .. ,;' . ,-: .'. ,c; .,: } 
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,1'QT4\L ORGANJCC~R6,QN,(TO(;}, " . 
BY SM$nQ<;,SW84,~ M;ETHQP,9Q60 ~D Llo~4 ,l<A.lJN 
METHOD "DETERMINATION OF Toe IN SEDIMENT" 

',' } j~ : j 

. S(JOP~AN"Q APJ,lLI CATl ON , 

. ,This :s'o.p .gesctibes i~h~ (me~~uremen:t, of 1'0(: . ,by. SM531 Oc:; ;;S~,;.84:6 Method 9060 
,and Lloy;4K~hn,Methci;d for detem:rirtation)nsoil ise<;iilllent matri~;. ,; 

, ; ;', ' ~ '" ; " , ' j l(; ::.1 r, 
SM5310C is used to determine the cC>flcentration of organic carbon in source and 

.. W;iJ;?}cip,~,W3;tf\r"SWT;8,4:6,Methq<;i 9Q6,Q is;ju~ed Jo 9f<t~rn.ine, conc~ptrations.of carbon 
insaJine,w~ters,dprnesttc a,nq in<;i,l,lsttial wl1;stes ll-l;1dSW846, M,et):lod 9D60 is modified 
\for soil determination and the Lloyd Kahn1VIeth~qis<llsedJorde~eJ;1I1ination ofTOC 
in soil/sediment and solid matrices. SW846 Method 9060 and the Lloyd Kahn 
Method require quadruplicate analysis of samples, wh¢t¢ ;as; 5M5:}1 00 • requires a 
minimum of two analyses. These methods should be tehdoveJ; .cafefuUyby the analyst 
iandany testrlctiQnsis):lollld be, noted, " t, , .', 

SUMMARYOFMETHQD, 
, -. .' '." .;" . ..' : ' - \ . ~, -- ' 

, The ~;ganjc <;:;t;~~~;i~.;mpl;l&llred.,usID,ga..tI.<Sh~a~~u TotalQ'rgaOlc Carbon Analyzer 
(aq\leo:us is::tmphes),: ,and ,a,1;1 QIAnalyti<;~ 'SpUds i TOC" ,j\naJyzer model 1010 
(spil/se:;ditpenH;amples),.TQ.f1 Sltirnadzll iqstr4ment convents the ,organic carbon in a 

".,sampkl.ls,il1g .wet ,chemical pxida,t(on" The C02 fQrm.cdis,then measured by an 
,infrared. detectol;; (repla~es, 'lJltraviokt .dct!,)ctor, ~n S¥ .5,310,0) .. With the model 1010 

",,',. Solids,l(QG.analY!ler, To.e is determined,by,~ddi£yin:g" a ; sample and heating it to 
'f' 25QoC tQ,reffio:v;e,.·the :TIC. The sample! ls,lthen 'he.ll-ted tQ;OOOPC to combust the 

. tiemaining ;rOC. The Fe,sultiag . q,rD.ou 'diQxide £rdlm the TOCis detected by a non
disperse infrared; (NQIR) ,detectpr' t~lathas beencalibri.tted todireGtly display The mass 
of carbon dioxide detected. This mass is proportional to the masS of TOC in the 

, sample. ",; 'j 

• ;.': i ~ I '" ; , i ',' . " I " : • ' ' .' \ ' 

T:he'I.ttwt; of detection fat, the. water rnethQdls0.,50.rngcarpon/L and the Limit of 
quantitation is 1.0 mg carbon/L. The limits of ,detection :and:quantitation with the soil 
method depends on the how many grams of sample is used for the analysis. For a 250 
mg sample the limit of det~ction is 460 mg/kg and th.e, limit of' quM)titation is 1600 
mg/kg. '. , .;, ' 

III.' SAMPLING HANDLING ANp.PRESERVATION 

;34· Sampling: and storage in glass bottles;is 'preferable; Sampling and storage in 
plastic bottles such as conventional polyethyleneand,<;:ubitainers is permissible 
if it is established i:hat the cpntainers do not contribute contaminating organics 
to the samples. NOTE1: A brief study performed in th~ EPA Laboratory 

\ 

V:\LAB\QA QC\SOP\sOP-221-REV7.doc 



IV~ 

SOP-221 
Revision: 7 

,Date: 10/27/08 
Page 3 of 15 

indicated that d{stilled\Va:tedtohH {hnew, one'(pl~rt cubitainers did not show 
ahyiA&ea~;e iri otgariit citboti&fter~6 ~eek~' expoiiilfe. ' '" " 

1 . '.". , • / ~ •. ~ • , 

3.2 Because of the possibility oEoxidation or bacterial decomposition of some 
components of aqueous samples, the lapse.' 6f'tlme b~tWeeri"toilection of 
samples and start of analysis should be kept to a minimum. The holding time 

,ik28,daysif6twatetsand sbils'Wlth the exteptionof the Lloyd'Kahn' method 
soils;whith.reqUires a·14 day holdilfirillneJ:Alsd;iiampleS'nitistb~ kept cool 
(4 DC) and protected from sunlight and atmospheric oxygen. 

\:, ' 

. 3.3" Whenwatet'samples carinorbe ah'alyzed itrm1edl~tely, the sample is'preserved 
by lltidincationto:·(pH</=z: 2)iWith HOI btHi804, B6thwater and soil 
'satnpl~sal:estored at 4'!G/" ',:;' 

, INTERFERENCES : :' 

4;1 WATER METHOD" ' ;, I' 

4.1.1 Removal or carbonate and bicarbonatecutbonby'atidificatiohiindpurging 
'with purified gas results in the loss of volatile organic substances. The 
volatiles also can be lost duringsa11lple'blendirlg,' ijhirtlcUhHy if the 
temperature is allowed to rise. Another important loss can occur if large 

"catboti-tontainitig plitticlesJail' to enter the 'needletised 'for 'injection. 
Filftationalthough necessary to ~litninate iparticuHteorgani'c'hiatter when 
oniy' DOC is 'to'; bedeternlirted; 'Can Jresuli :111 loss Or gain of DOC, 

;:' ;; depending on the physital ptop'erties' otth'ecatbon~contairiitlg 'compounds 
I aha, the' adsorption of carbonaceous'thaterial on .. the fllter;or its desorption 

"', froth it) <::heck fUters'fdr'their contriburiort to DOC by an'ilyzing a filtered 
<, • • ·bfalik\, Note' that~ny' contact with organic tlnaterial'thay contaminate a 

f " > 

,: sampl~.iAv(!)icl,cotita:mlhatedl 'glassware,· plastic c6ritainets',and rubber 
, tubing.' Analyietr~atm'entllsystett1j;af1d teagenfblanks. I' 

L .}f _' ~ § 

4.1.2 This procedure is applicable only to homogenous sampleswhieh can be 
injected into the apparatus reproducibly by means of a pipette. The 
openings 'of the, pipette limit the maximum slzeof partides·whith may be 
indudediti the sample. , 't "" c' 

4.2 'SOIL METHOD',,; .' ' 

4.2.1 All materials must be routinely demonstrated to be interference -free 
under the analysis conditions by running blanks. Use high purity or 
purified reagents andgas~s, to 'h~l~ ininithize frite~fe:tenceproble1tis; 

4.2.2 The infrared 'detector is sensitized to C02 and accomplishes virtually 
"complete: rejection .ofresponse from other gases that absorb energy in the 
,infrared regiori. ' ' , 

; I 

;!, \ 
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v; DEFINI1'IONS 

, i' 

5.1 . ANAIXTI\=AL BATCH-The set q(salIfples ex:tracted/distillecl/ordigested lit the 
, 'same tim~ to' a ma;Umum 'of 20sa111pl~s~ " " . '. . . . 

'~ , -.-. '- -! j , l r .,', - , • • ' ~ ;' " 

5.2 CALIBRATION BLANK (CB)- A volume of reagent water in the s~me matrix: as 
the calibration standards, but without the analyte. 

5.3 CALIBRATION STANDARD (CAL)- A solution prepared from' the primary 
dilution standard solution or stock standard solutions. The CAL solutions are used 
tb ~alib:rate th~ instrumentresp~;;~e ~th respectt~ ana,~ytec~n~e~tratio'n .. 

, . . '. '. l; "" ' 

~}., F~~LD. BLf\:t:JI~(~'MB)- An aliqllOt of r~agp~(~at~r or equivale,mreutta1 reference 
, m~t~~aL1Je,ated as ,a ,sa~plfi~lf1all, ,tSp'~ct~I)~~~uc4t1g ex:posutet? /,:"s~mple ~otde 

holding time, preservlJ.t;1~es, ,~nd,~ll p~fat1alY~~~t:r~atmeQt~.. .' Th,,;purpose is to 
determine if the . field or sample transporting' procedures and environments have 
cont,a,tninllt~d the. sample. 

.,' "" ,t, ,- .' 

: .. ~ i , : _ ."" ; > _,.:",'., ., _,. 1 \:. _: !"j " t ;, -~ I . '\ .-.: .,_, . , ," ii' ',! ,_, .. ' ('. ,r; . 

5.5 FIELD DUPLICATE (FD}- Two' samples taketi' at the saine time ,and, place under 
identical circumstances which are treated identically throughout field and laboratory 

" pr~<;:,,;d~~es. ,,~nalysis o~fiSld:.dllt>~~ates,. ,irdis~~e~;~pe ,pmcisi?n,assqciated with 
samplecoll~ction, pres~Plation, and storagf:, as wellas\Vith,laboratory procedures. 

"c , . ;11)' ( :, -,' ., ""!, ,I. . " ,: i' ',_. ," ."" (, ., •. ) 

5.6 
;:' ':1'1-, F.' . /, f'J J', " >,) ,- _,I ,-.: ~':~;:i ;'.;' _ ',i, . " ,j !'f~i ,;",!, ',"" ,1' , ;-.: . 

LAB ORA TORY BLANK (LRB)- An aliquot of reagent water or equivalent neutral 
refert:l1ce,11)~t~~t\l1 neatt;d,a~ a ~\ltnple in ~ll aspec,t~1"f:}!:Geptt4~t it isn<;>t,ta,ken to the 
sampling she. '. The 'purpose is to determine if the analytes or interferences are 
present in the laboratory environment, the reagents,?r tqeapPtratlls. 

5,7 LA,BORATOR,Yi ,c:~;:H~T~<:),~, SA,¥pLE(LCS)~,.A s()lptic>n prepared in the 
'i:~abpt~tc;>ry:,by<;lis,s()J~l1g aMqW;ni~WQpnt of qp,e,pr mpr~tI?~e compounds in a 

known amount of reagent water. Its purpose is,Jp~ssuJ;e tpat,the results produced 
by the laboratory remain within the acceptable'liinits for precision and accuracy. 
(This should not be cQ1Jfused wi~~ a, qlibratings,tandard, it,must be prepareql from a 
source other than the &a,r,ne so~rc~ a& the, caiibr~t1on stanc,latc;!s). . 

: . , 'c.',· ,'. _. , '. 

5.8 LABORATORY DUPI;IcATECItI)7', Two ,aHquots of the same environmental 
sample treated identically throughout a JaporiJory analytical procedure. Analysis of 
laboratory duplicates i.ndicatespr~~~siqn assodated wit#' ~abp1;lltory procedures but 
not with sample coile~tion) preservatioQ, or st~r~g~ proceqUres,. . 

),- . " -, J:' - . 

. 5.9" qUALITY c::9~TRq;L CI;IE:~l<;: Sj\.¥PIrE (9c::~)- A. ,saf11Bl~ q>ntaining analytes of 
'mterest at known concentrations (tru~(y;:;tllJ.e); of. at;lo/y,te~.: )Tbe g~s is obtained from 
a source external to the laboratory or is prepared from standards obtained from a 
different source than the calibration, standards,., The purpose is, to check laboratory 

\ 1; .:., I J '," "', ' 
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performance using test materials that have been prepared indep~l;1'd,evcly' f.rqft1 the 
normal preparation process. 

",',' < -:-, '" ).!: .. ,,-, _ - -.·, .. -c'.,', < •• ' -, ;::_ • ,I .. -.J ~ ';"F\·',,'. (: . ?;~ ,,' " >-'~ .: 
5.10 METHOD DETECTION LIMIT (MDL)~, The 10westleve1'at which an inalyte 

can be detected with 99 percent confid~nce that thea:naJyte concentrafi~n is greater 
than zero. 

VI. REAGENTS/STANDARDS 
l .- ~ ,'. ," . 

". i 

Store;~lrteag~nts ~n'd stahda'ids 'iccorcli11gt?'recomth~hda'ti~n's. Ali standards should 
be stored away from'light and at' 46C '(:t iOC) . 

. ,",', -'~ '>"/;'" . .t",- .. ,-~, _ , -.' __ ",.'" "if, <':,'if":;'.\. ;. ".- _:';_ :.' . : -", ;. .;} 0,. ~ ': L.·,:i ~ .. ~ ", 
6~1 The laboratory reagent plank water uscg for TOC analysis 1S obtatned from the 
" ModurabAn~lyticar~at~tPurificati(;m 'syJtetri infhe 'analytic'aJ'laboHtory~ Boiling 

, 'the wateris'no(neces~arYas the nieth,odstat~~: ,',,';,',," J 

'i;'~<; .:' .:;.~ ~';l' ':.Ff ,<I I; -,',,;()\ jtj; ~ '~-" ·f} 

6.2 Potassium hydrogen phthalate, primary stocksdlutiori,l'OdO' fug'/D i Dissolve 
0,2128g of potassium hydrogen phthalate (pri,tnary,stan~arpg.t;ade) iq .100.0 mL 
':W~t~r."c' 'iI'" ':r,: ,"'" ",'ji" ',: " ,:": ,',,' '1 

, -;: f; / ; ~ _. i " .' ," ( 

6.3. P8tassiuinnydrdgenphfhaikte;sdh~ai:d~Olut1on;s:: I"A. 106ril~/t' ~tandard is 
" prkpared bY' triri~fehllig 1 OinLbIthe- 's'tO'tl(' ~olution to 'i')1 bo 'mt volutnetric flask 

, ,and diluting to themark.with water. Jbi~ ~phlti(;m is prepalfed Ion a da,ily basis. 
" I." :~. "! :1',':-:.'1:),";/,: .,~ i".'.; :.-~;, ~/i{.,,-f E- ',' if', 

'6.4.. T&e carbbnate~ bidrbbnate\soluti~hs 'arebdt ll'eJd~af6riliis'lN~tfuinerif.') 
",_d"" ,:"~: . -. :, ::-..i,; '>. ',) r';· i ' :~. ; .-" ., . '. .r:: > -: ".;':;' 

6.5 Calibd,tiO'ri'Starid!ttds" 
.-,\ ",1_ 

t, 

1. F8tl:h'e ~atet method, , calibraHop' s{~nda~d )§ Po'tassiutn, Hydtogen 
Pnth;tl'ate.Statidatds ate ina,deftofu 'di1ui:i~n$oftne: kt~ck>l'doo mg/L 

" S}tindatdi!as':"(oll.b{V's: l;", 
",j' 

, 1.0'mg/L:='O.10 tIlL of'iOOOmg?L ~>lbO)~ 
2.5rhg/t :!::O.25'tn:L' dl0dOing/:t; ~>lObm:C ' .:' 
5.0mg/L = 0.50 mL 0.f1 OQOmg/L -> 100 mL ,; 

. JO:Otn~!r;'::dL0tnL()L~OOO tng!L ->ldptij:c,' 
25.0 t,lig/.t=5.0 thL'6£ tooo 'mg/L -> 200 niL " , 
50:0'hi~dL=10.0iriL of 1000 mg/L ::> 200n;lL :' i,' 

100 illg/L !:::Jlb~o hit 6£ t'OOOmg/L S tbOrnL '",:;" :.,' 

,Alo~leve1 sdf1d~H:lc1J~etnust betuhior drlnklhg ~ittt saciples with 
, th~ siahda'tdsmidea~'f6ilows:' ",' , ,." .',' ,"! ' 

, , 

0.25 mg!L = 0.025 thL bfl000'ihilt::>'fbb nil 
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0.50 mg/L = 0.050 mL DElOOO mg/i; ~>.100 'miL" ' , , 
1.0 mg/L= 0.10 mL .of 1000 mg/L -> 100 mL 
1.5 mg/L = 0.15 mL .of 1000 mg/L -> 100 mL 
2.5 mg/L =0.25 mL .of 1000 mg/L -> 100 mL 
5.0mg/L = 0.;50 tnL·of lQOOJng!L -?100mL 

,i 'fi ,10.0\mg/LFl.OmLc;>f~1000mg/L->.100:n;lL 
t;1.: I._f"'" " . . __ ' fl' . 

,2. The SDi1.me~hodthe calibratiDni'.standard, is" prepared by using an 01 
cDmmercially:prepared 3.0% carbD~,suQrDse' solution. 

LabDratDry ContrDl Sample: 
./ 

f .. 1,"-

1. FDr the water methDcl,..the LabDratory: ,C.on,tr.obSample ,is' nDrmally made 
from a perfDrmance evaluatiDn sDlution .of which the true value is known. 
This sDlutiDn is given a unique identifier. 

i ,',' 

2. .For thesai!. metl1od"tlie: rLabDtatDry ControL Sample is ,made frDm a 30% 
'1": SUCrose: sDhltidn;which,is.madeby weighing IJP' 7.125 grams, .of EM 

. Reagent Grade Sucrose an.d diluili1g.tolO,mLwith deiDnized water 
vDlumetrically. 

6.7. Persulfate DxidatiDn sDlutiDn: This sDlutiDn is made ,by dissDlving 60g .of 

sDdium persulfate in D1 water, adding 15 ml DfphDsphoric acid and diluting tD 

500mL 

6.8 PhDsphDric acid sDlutiDn: Dilute 100 mL .of cDncentrated 85%phDsphDric 
acid in 500 mL .of water. This is used fDr water. 

6.9 PhDSphDriC acidsDlutlbn 5%: Dilute 59,mLof cQncentrated. 85%phDsphoric 
acid in 1000 mL .of water. This is used fDr SDil. 

VII: INSTRUMENTATION 

7.1 ",The. instrument used fDrtheWatet;TOG analysis isa Shimaclzu TDtal CarbDn 
Analyzer. An OIC 1010 sDil/sediment carhDnanalyzer is used fDr sDil 
samples. 

7.2 There is a Shimadzu autcis:unpletwhiqh willhold:68sample:s;' 

.7.3' ,Th,e c.orresponding data fDr" each .(sample ,is .obtained . from the Shimadzu 
,; software· forth€ water samples/The soi1/ sediment ,data. ate printed .out at the 

DrgankG'C.printerr,;;" . I:: \ 
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8.1 Wearing lab coat, gloves and· safety glasses; ,ihe stahdardsand check solutions 
should be taken" 'out oElhe refrigerator and alloweH to warm to room 
temperature. Also,rembve samples from sample storage signing them out 
ajJpr6priately:'bh,the internai' chain 'Of custody form. FresH' add and oxidation 
solutions'shouldhep(!)Uredinto the appropriiltticontainers on the front of the 
instrument. 

8.2 Follow the instructions for operation' ofthe ihstrumentin'Ch'apterA, section 
4.3 of the Shimadzu Model TOC-VWS User Manual. See Appendix I. for 
Basic TOG s1art .. upnotes for analysis. 

- '. , .~ 

8.3 Following is a list outlining the order in which the samples should be 
• tun. Each sll1hple VOAv'ial should be: numb'e&d and its identity entered into 

the' TOC;schedtile. Note: ·All blankssfu0ulcl be,acidifiedto pH 2 to match the 
matrix' of the 'samples"analyzed. . 

1. 100 ppm 
2;' 50ppm ",' 
,3; 25'ppm 
4. 10 ppm 
5. 5.0 ppm 
6. '2~5pp:tri 

7. 1.0 ppm 
8. Method blank 

: 1, 

Ii 

,;,;:,1 

9. LCS + 9 samples (inclUding I anysarriple QC 
10.25 ppm ' 
11. 10 samples (including any sample QC) 
12. 50 ppm 

, "j 

,( 

" , 

8.8 Insrument printouts are generated from the software. Normal procedure is 
f6llowed for rreparing reports' and the data is "second',check~d before being 
given to the supervisor. . .' , 

IX. SOIL/SEDIMENT SAMPLEPROCEPURE 

,: .;' A sample is introduced i11tbthe 'Solid Module via a !Joriditioned sample cup. Once the 
samplehasheeniintroduded the entiie analysis sequence is automatic, Please reference 
Chapter 4 of the 01 1010 Solid Module instrumenUnanual'forinstrument states and 
configuration when initially setting the instrument methods up. 

V:\LAB\QA QCISOPISOP-221,REV7.doc 



,j"J 

;',." I 

TC Mode Instrument Settings: 

Analysis ,retpp:900~C 
An~lYi:>isT:iJ:ne: 6.5 ntit;lutt)~ " . 
Nitrogen Gas Flow: 60-100 psi (external regulatorregwator) 
Oxygen Gas Flow: 40-60 psi (external reg»lator) ; 

, SOP-221 
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This is a step by step description of a routin«;!sQila:O,C alla,ly~.is. 

9.1 The standards and check solutions should ,be taken ou~ ,o£the refrigerator and 
allowed Jp'W\l,rmto roomtemperattIre. The nitrogeila~d o~ygen (internal 
regulator should be set at 50-60 psi) turnedoti:,allowing,anitrog~n flow of 350-
400mL/minute and an oxygen flow of 180mL/rninute ~±,:3 tnL/minute). 

NOTE: DO NOT TURN THE ANALXZERON·aEFORE TURNING 
THE GAS ON! 

9.2 Let the gas flow through the instrument fot ac' few minut~s.The instrument 
should now be turned on and let to stabilize for ,30 min.ute,s. 

9.3 Condition the cups (with quartz wool" in· ,them) , using Diagnostics under 
Instrument Menu commands, (don't conditiot;l, too many cups at a time since 
setting in cdntactwith the air can: cauSe > conta:rnination.): 

9.4 Set up ,the subdirectory (using the current'd~te to IDtt) under WinTOC 
output. . I;:'"~ 

9.5 If doing an initial calibration curve use anapp,ropriate IJiLsyrin;ge to make the 
followingm!'lasu.rementsof thesuFrQse ,standard in' order>tbachieve the 
indicated concentrations. Make sUre thatd:here arc 'po air bubbles in the 
syringe. Turn the syringe with the needle poiilted up ,and vibrate the barrel 
and dispers,e 'any air from the syringe; i ,Xo ,enter th:e c:alibration ihforinationon 
the instrument;goto,Instnifilertti Cal Menu; ,type in the calibration standard 
values and save the file as the cal.. date analyzed. 

, "" 

/-LL' 30% Sucrose STL), ,Concentration (mg); 
" 0 ',', 

.. 2.0(1:6 :solution) , I'" " .0.10 ' 
3.0 0.90 

J" 50 ' 15 " 
" ;\~ 160 .' ,', '. 30,;" 

Note: The '1:6 'soli.ltiort ,of.the 30%· Sucrose ~6\.fidatd·ls prepared by mixing 
1 OO~ of the 30% Suc'i:ose stailoartlwfth 500!-iL of water.; '. 

, " '.~ . 

9:6' i EtHer the se'quefice to be anaIyied 'as listed bHbW: 
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9.7 
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1. CCV(CCVl + date analyzed for ID) or Initial calibration - single analyses, 
2. Method Blank(MB + date analyzed for ID) - sirlgleanalyses ' ' .r 

3. LCS, 15 mg dextrose (LCS + date analyzedfbtrID) - singl~ analyseS 
4. NY Cert--' 4 replicates " , 
5. Sample - 4 replid:tes ' , , 
6. Sample - 4 replicates 
7. Sa:mple'....:4't~pIicates' 
8. Sample - 4 replicates 

. 9.' Sample -4'ieplie~tes' 

-:(0 

, 10. '<DCV(GCVl + date analyzedforID)2 - single analyseS 
11.\ Sample - 4 replicates 

,12. S~ltnple ~ 4 replicates 
13. Sample - 4 replicates 

"; 14. ,Sifrlple.::...·'4replicafes 
15. Sample - 4 replicates 
16. CCV (CCV2+ date analyzed for ID) - single analyses 
17. Sample -'4 replicates 
18. Sample' ~ 4l;epiicates 
19. Sample - 4 replicates 
20. Sample - 4 replicates' 

, 21; Sample - 4 replicates ; .,; 

22. CCV(CeV3+ date analyzed for ID).L.. singleartalyses 
23. Sample - 4 replicates 
24. Sample ~ 4 replicates 
25. Sample - 4 replicates 
26. Sample - 4 replicates 
27\Sample~ 4 replicates 
28. CeV(CCV4+date analyzed for ID) ~'single! analyses' 
29. SampleMS -4' tepliGates' 
30. SampleDUP '"'""-4 repliGates ' •• 

• 31.FCV(GCV4+ date atialyzed [odD} - singleanalyses 
32 .• FCB(FCB4+ dateahalyzed for ID) - singk;tnaJyses 

:Samples shopld be'stored away from light and:at,4°C (± 1,0C). Wearing 
labcoat, gloves arid safety glasses; remove samples from sample:storage signing 
'them ~ut apprdpriately on the internal chain of custody:form.\ 

. , ," , , 
Transfer a homogeneous aliquot(~5 g) of the sample into a small pre~labeled . 
aluininum weighing pan. Labeieach pan with the appropriate sample ID then 
add enough phosphori~ acid (1,,2rn1)Lto t.emQve',the Totalinorganic carbon 
(TIC)wh~n the sanj'ple.isplaced in an oven ,at 250°C. Place the samples in the 
250°C oven Eorl0 minute and begin prepping the sample cups to weigh 0.2g-
1.0g of each sample(in qua9tuplisate), Limit the tjrne that the"cups are 
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e)'{Imsed ,to the atnw&phere, as . to i,teQuc~ ,pot,eqtialcontamination)! Note: 
,,!;ii~ce ~~saQlP'~s,a,te.d,d~d,itUhJs)u,aOJ;lt~~,before ~l.t~ ~~I,llple aliquot it 
taken, a % solids determiri~tion and calculation is NOT llecessary to 
r~po1:tthF ~,a,m,:(l.1.e ,c;l()i)ce~m:(tiotlsjndry)Veight. " " 

, .! '; ~ , • , '{ i ; . . ;! i ~ : ; ( ~. 

Set the 0,1 1010 to the TC MQ~eanQ3startfllnping the.pequence beginning 
with the initial calibration or calibration' verification standard as illustrated 

'., 

abpve,Weigl;! each isam,plejn"q.ulldruplicflte ,making ,§qre 'tolirnit the #me that 
samples are exposed to the atmosphere. . • ":" 

. ·Th~ Exq\lfil~,fqJ; qtlculatiQns is ,10GllteQ ini :'V: \ W~M\rESTS\ TO<i= soil\". 
The sample identity, its corresponwng lUge;: ,reading,;:ttld the.sa.mple weight are 
entered into the appropriate columns. The Excel worksheet is self 
exp~l;ln:ttoty ... N ormlill p:ro(j:edur~ is: followe4, forpt~paring reports and the data 
is second checked before being given to the supervisor. 

QC REQUIREMENTS 

," lO·L An~yze.aljaborl).toryoontr91 sarnple,::(L.CS), Jor ea.c:h. batch of samples 
(maximum of 10 samples per day). If the LCS, .QgeS)l;ot fall within the 
control limits of 80 to 120%, corrective action must be taken to find and 
correct th~,probl('ltn.·. 1.:': 

. ; i ~ _', < - , : :. ,. 

10.2 Run a method blank (PB) for each batch of samples (maximum of 20 samples 
per day): The PB should be less than 1/2 the reporting limit. 

"10.3 Glne matr~>spikeand matJ;ix.sPike"duplic~~e must be run per set of 20 

J'. ' 

,i:samples.'!r"Qtwater.a1),~lysj!",a!spik~ atlq,spi,~.~ d\J:pliqate are'made by mixing 20 
· .. tllLsof~'!-mpl(l with\Q·~O ~s:of st-Opk1QOOi1J1g/L statlqarQ\.l,si,ng an ependorf 

; ,':pipelte. The, troe"Y}l.lpe,js15,mg/L..'I;he p.tirccmt recoverieS,on a MS and a 
. MSD, shou~.d be.:wiJ:hi1l75 a,l1Q' 125%: . ReJlJ.tlve p.er,c.¢tl,t cU(ference (RPD) on 
44plicates:should Q.() Jess; than. 40%: ' .. Jfnot"a cortectiv,e. ae;tion (CAR) must be 
approved by YQprsupervisor,. . ' ... ' 

;,,10,4. ,A)ilgly:ze'all:initi;d' calibra.tion·,y;etifica;tion ,(ICV) . immedi~tely;after the 
, . calibration c;:urve" Analyze ,a . c;"!lJibration.che!(:k,Y~rifjcation (CCV) standard 
,e~ery t(fnth,sa,mple, and: at, the en!i· or after evetY. ,fifth ~afilrilc:\ when analyzing 
samples in quadruplicate. Analyze a CCV after every~5tb sample \when 
analyzing soil/sediment samples. The percent recoveries should be in the 
range of 90 to 110%. TheCCV %RSD warning limits are <15% for aqueous 
samples and <20% for soil/ sedirrieflt'iSatUp1es; <lfi the' G<BV '0/0 RSm',exceeds 
15%(aqueous) or <30% (soil/sediment) and the correlation coefficient is less 
than 0.990 correct the problem ahc;l;te~a1lalyzeth~ GCV,i./" 

V:\LAB\QA QC\sOP\sOP-221-REV7.doc 

) 



, i SOP-221 
Revision: 7 
Date: 10/27/08 
Page 11 of 15 

105 When analyzihg wafer:satnples; all water blanks' before samples and standards 
':'imist be 11e16w the'petettiofllit'tii( otherwise the samples must be rerun . 

•. '" , _t, C "'<' ,; i-'~3Lc~:':c f ,'L 'i:', > ; ,,- ":'J', :,'i~~~ <,.' 

10.6 Analyze an i6irlal'dlibriitiort'Blan:k (IeB);f6lloWing/'theICV. Analyze a 
continuing calibration blank (CCB) following each CCV. The ICB and CCB 

ii):":' shouldbeless'tnan'+Ll:h'eMDL.!/ ,i ' ,,' i" "i,' ",,' 

l.l' 

, '" 10;7 'Chlc\.llateallp~rcenti 'fecove'ries'ahdtelative 'percelli' llifferenc!es on duplicates 
and show calculations onitlati;" 'n i.' ' 

Ht8' 'Caitulat~ all 'percent! recOveries artd relative petceilt'differerites ort'tHiplicates 
: and show caltulati6ns'Otl,data';" " ,;;, '. , 

1 ,~ ! 

Ca1culat~ spike's as follows where everything is in'concentbltioh. 
-;-' 

Spike - Sample 
% Recovery = True Value xl00 

R~lative percent' difference is' di1culated as Eollows, with everything in 
'concetitfatlon.:1 " 

RPD 
Higher Concentration - Lower Coni::entTitiori 

Average of Concentrations 
, 'C;" ,:' 

xl00 
l,r 

10,9 SM5310B requires that the analyst repeat injection until consecutive 
, , measurements are:;Qbtairted>thatare reprodU;cible; lb' Within ±1()%, A 

min:imutRo6tWo injettiorts is' fequiredifbrwaters:iinples 'with three replicates 
'pteferrhd, SW-'846;Methbd 9068!1te&ciresquadtuplicate 'analysis of each 

, 'satllple:The'Loyd K,hhn sdil iinethdd' suggests \ 1"s:\.tnpleper 20 be run in 
iqu'adruplicate: ; Some! cliertts' rha'y requestthat all, samples to be done in 
'quadruplicate; Please, check 'Wlthy'bur:'superVisor i if you hav'e any questions 

about the required numbered of sample repli<:a:tibtis:' . 'i ;' 

10.10 ,: :F!:>r' aqueous' satrtplesicneck'atl', acidified 20mg/L: litldrgariic' . carbon 
statldatd'quarterly, toa.sstite'thaqiutge gas'fiowisadequate to remove 

) ',' ,irtdl'ga.nhi'carbotl: The result: shotildbe b~l()w the reported quantitation 
Ihftit~( , ' " ' 

, 
., f 

b. 

XL>CORRECrfIVE ACTIONS ',' 

11.1 INSTRUMENT'RELATED ' r " 
1. ICV not within + 20% (Soil) or ± 10% (SM 5310CO 
a. If the problem is with the solution. 
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b i If th~ prqble1Tl is with~he calilpr;;rti<;>n. 'i. , • T '" '. 

L , RCQllib1;ate thrqugl;l,I1nalysis of'~I:ppropril:l:~~ stand~rds and recheck ICV. 
2. \CCV;notwitl;Lin+ 30% (~oil) ,or ¢1$0/ol(SM5310C) " 

a. If the problem is,w,iththe solutiqn, , 
i. Re-prepare, obtain new st<;>ck if necessary. 

b. If the problem is with the calibration. 
i. Recalibrate through analysis of appropriate 'StllllQlltqs,agd te~p1;epart: 
'."., .Jre~n.aly~e the, ptevious· t<:!!l sarnpleaccordip,g the .following guiqelines. 

a. If the CCV was biased high, any,o£ the. previous . .nm s::unples which 
were below the ininimun:1detl';ctio/,1lim1t dQ;nottequite reanalysis. ' 

b.iIDthe CCV WaS" biased 'low; the previouS'i,.te/,1samples must be 
,~ea~alyzed.' " ' " '( , 

* Incorr~ctly set gas flow is a common instrument related prpbletn: which 
requir~s cort~c:tive a~tipn. Verify that all gas flows are ~dj1lsted properly.,; 

1~.2 

, '</ j" 

'SAMPLE MATRIX RELATED ',; "';' 

l.RePJ.ie~1:~ltnaly~js RrI>nQtwithin ±20% 'aqueous at t+ 50°;0 soil} seditnent 
i. The associated sampledatll1nT.lsthe·'qualified on the final repott> 

2.Spiktfanalysis recoveryn&twith:in +2~.%~queous or +50%soil/sedltnetrt 
1. IEthe i analyJe levd'inthesllmple is greater; than' 4~)the s'pikingAevel; .the j 

o/~redoveryCarljJ.otbeevaluated andho ac40n is taken. ,. ,i;\ , ,ii, " " 

11. If'the analyte leveJiin' the sample,js hot greater than; 4X the'spikingne{rel,~ 
thea,s(>ociateq sample data, must ht! qualified on the fi(lil t~port: A 
codectiveaction tepott nmst accompany the data and bt! emailed otgiven 
to,tlie'supervisor. ' , 

XII. HEALtrH AND SAFETY 

A. Care should be used in handling all samples. Safet'yglassesmust be worn th th.e 
lab at all times. The use of blue nitrile gloves and lab coa~s is highly 
·retbti1.h1eJ~letf:~ , \; ;\' .'~ 

B. Research into expected sample content and concentration should bt!,,~onein:orqer 
to be prepared for additional safety considerations. Generally, any samples which 
need specifllfonsideration hav;e app4cabl,~ n9tes ~nthe sa~ple l~gs. 

C. MSDS are available for all teagents and standards, which have been purchased. 
These are located in the administrative section next to the break room. 

D. ' Please se~ Triast/! Disp~sal,' SOP-405 fot proper disposal ~fthe waste g~lJ.t!rated from 
this area. 

XIII. WASTE DISPOSAL and POLLUTION PREVENTION 
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, 
Please see Waste Disposal SOP..:405, tor instruction of proper clispdsalof waste 

.'. geherated frrim this area. Quantit}t'bfcheniicals!putchased ishdUld bie based on 
expected usage duritig ifs sh'elf-life1and the disposal cost ofutlused material. Actual 
reagent preparation volumes should ireflect anticipated usage' and reagent stability. 

~ ~ 

XIV.'METHODPEJlFORMANCE . ' 'i 

. ·14.11~l'~cisioh alid'Bias for TotalOrganic CarbonI (TOC)byPersulfate-Ultraviolet 
" ., ..... ,oxidation. (WateN~lIliples) . . 

Chatilcteristic''Spring' . Spting Tap' Tap 
Of Analysis i Water! Water +0.15 Water . Water:+10 
Concentration mg/L KHP* ,mglL KHP* 
determined, 
mWL: .! 

RepJicl:)teJ, 
Replicate 2 
Replicate 3 

ReplicateS. 

Replicl:)te 7 
Mean,mWL 

Std. iDeviatipn: 
i';'.Pl~ 

Actual Value, 
mg/L 

0.4.02 y' 

0.336 
0.340 
0.34L 

: ' .. ,' .0.355, 
":;" 0.366 , 

" ,0;3()1.;! i 

·.0.35 
.0 • .02 

'.' ' 

.' " ~ 

.0.559 
0.491 
0.505 
0.523 
.0.542 

,.,0.546 
. 0.548 

!! • ·0.53 ... 
.;. ) . .0 • .03 

0.50 

Recovery, % 1.06 
Error, % 6 

*J<:,I:IP :;::::pota~sium,l:ldd p1!thalate .. 

";',' " ',I 

ii, 2 .• 47 . 1um, 
2.49 11.53 

"",. ' 
~i41 ,. ' 11.70.::, 

.. " 112 .•. 47"c. :i,! 11.M 
., 2.46 " ,.11.55. 

,2046· ;11.68)·· 
.' ;2042.· 11.55i . 

r{; 2.46 '11.53 ' 
0.02 . ' 0.21" ., 

.. ;. 

1 
12046 

7 

Municipal 
Wastewater 
Effluent 

.'.' ,5.88 
5.31 
S~21 

5.17 
5.10 
5.33 
5.35 
5.32 
0.23 

4 

/ 

14.2 'There was ~o 'method perfo~ance data availabl~ for the ~oil proce~J1,re. 

xv. REFERENCES 

1. AnnualBo~k6f ASTM Standarcls,Part 31, "Water," Standard"!) i574-79, p.469 
(1976). 

2. Standard Methods for the Examination of Water and Wastewater, 19th ED., 
.' M~thod 5310C (1999).i 

i) ,., 

3. EPA SW-846, Method 9060. 

/ 
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APPENDIX I. 
~, " ~ 

1. Power up the lamp for Warm -up, check reagents inside instnpnent ~avity,to make 
s~r,e allari,?,fvJ~~ qefote.~t:u:tingjthe rup.,,,, 

.2. ,;FW,Fre~hPI w~ter in 1 gaUqt;l jugilrlIsquil:t,90t,tfe.alldJI",plf;lstic . 
3. Label and load VOA vials with standards. and s,amplt:s, intA !p:qnd ;tray. 
4. Place round tray onto autosampler,g~taBn:}.1:sat.nple,c01,lntfqr~n9 point and 

replace lid. i'.:';'··' i I " :. ! 1,-' ,.; , 

5; Make sUf~ttIapound tqyfitsdpwu·flus.h9pto, tbeautosatl[lpler. 
6. 'On computer screen, select "TOC-Control V"icon. 

, ,7. ~ Then, s~lect ~:S,atppJe. Ta,bJe Edirot" 
S. Enter user flame: "analyst initials" select OK. 
9. Under "File" select \'calibratipn fil,tv:~( "OK'?, 
10. Under system select,Shirpfldzu TqCT~WSEll.tet;!11e~t 
.1J. Selyctf1..qit9.=a.libr,at,iqn po,intsma,nl,l,aJJy Ente~lne~t ;.;: .•.. '. '.' 
12. Under "Analysis" select "NPOC" then make up your me nam~ (u~eJpday's date) 

, . Entel;!next. ., " '.;, " ' 
" J3.CalibrahpnJv[~a,§uref1?entp'atap1~ters:arec1eia.4\t;, Ju~t h,~t:'ne:x,t~', . , ' , 
14. Select "ADD" and enter calibration points starting at (1) 10Qmg/,L(~) 50 mg/L 

(3) 25t.ng/L (4) 19 mg/'r" -(5), 5,.~0: .rpgtlL( 6).2.5,;mg/L ,e}; ~ ;Q,ntg/r" ,(S) 0 . .0 mg/L. 
• i .. .. Aftet&poit;its h shoulgsqow. O,OO<!~lJ;lgJLfit;s,t atld 100mg/L eigth; ifso "next" 
15. Put a checkmar~ in "Col;'re~f!.tiQ:n ,C;O{lftidene;~p.~ck box, "nGxe' !~, 

, 16";:t).ext",, "U" i , " " 

17.;','fi,lili~4r;>; " " ,'" ". 
lS. Go to me and.&C;Jlt:,ct 'fne%', '~~ample.rut).'~, f;pk" "bJ,{','elilt¢x (1l(? JHU1J.e: uset date 

,'. ,"~av,«(, ,'; 
19. Now go to insert and select "calibr\ition c~~'';, th.enscroll;@ y01,l find your file 
. ' n:j.me,! dat{lshojl14'hay~ ,cal aft{ll;'dateJ'sel~~t". the"op~p" .' , ' ..... . 
20.· You should now see the sparging / acid addition page w4ich.sp.ows,a p~cture of the 

round sample tray. Under vial manually enter "l"beside O.OOmg/L. 
21. manually enter "2" beside 1.0 mg/L and "3" beside 2.5 mg/L and so on and so 

forth all the way to "s" this shows what order they' ar loaded on the tray. 
"Enter/OK" 

22. Then a screen with your filename/date and all info should be in row 1 only with 
vial column showing. 1,2,3,4, etc. 

23. Select the lightening bolt symbol then enter "use PC settings" this will start 
initializing wait till screen goes away then you will see the stop light symbol appear 
with green light showing, select that icon select "keep running" select "standby" 

24. Sparging/acid addition page will re-appear just hit "OK" 
25. Start ASI tray screen will appear hit "Start" 
26. The instrument should start establishing the baseline and move auto tray into 

position - .Lid mUst be on and samples loaded intocorret position will take almost 
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3 houts tcHinish. Can view dlita asits'cdhlingoffby se1etting "view' "sample 
window'. After calibration is done review. 

27. Select "File" then "New' then "sample run" "ok" 
28. General information screen: No change select "ok" 
29. Save as screen: Select today'sdate for file name example OOmonth/OOday/OOyear 
30. Select "sa:ve" , '" L ' 

31. Sample Table Screen: , Select "insert'~'fhen select" autoge6:~rate"enter 
32. Page 'lsampl~gtoup; '\.\f1zatd' sample, soutce: select' "calibration' curve" then 

d"ouh16·'cHck 01"- 'b6t \Vith~' 3· dots .. :: "I 

3:3. Open latest curve from 'dlibratidnclitVes file '0 .. 

34. Highlight latest curve and select "open" 
35. Should send you bacR,to page 1 with calibrationcurveinfb"subin'itted: Select 

"next" 
36. Page 2 Sample Parameter: Enter final sample~blihr for "humber of samples" 

select "next" , , 
37. Page 3 Calibration Curves: No changes Select "Nexe' 
38. Page 4 Calibratioll Checks: 'No chatlg~s SeleCtHNexe" 
39. Page 5 Controls: No"eJiahgesdeledt "finish'\Select"ok,,,iort "Sp~rging/ Acid 

"'page; " , '"j"'" 

40. Type sequence as they ,are loaded on tray: ICV, ICB, LCSW,Samplc:#, client,etc. 
41. Once everything is't'ypecrid clouble check that it matches,the'waysathplesnnd QC 

. are ioade:d.~ '. ,i, .~"" " 

42. Click oriseIect,the lighttning(b6lfsymbol theh\sdett "use '~ettings on PC". Wait 
.' forinihalizing.Wh'etr sCreen ;g()e§'a\~fthe traffiC light sytnbol'should appear next 

to the lightrtitlgbolt symboL Click ()!i the'traffic light symboL,' " 1 

43. Click or select "shut down Instructions". Then select "standby" , Sparging/ Acid 
addition screen will appear so you can confirm your tray is loaded the wax things 
a.rehigHlightedin -bhie. SeleCt ''"OK'' -ififlooks the sarne.;;·; , 

44. Start ASI measurement: External acid addition should have a check mark click on 
"start" ahalysis shol1ld begfu to start:',' . , ' 

45. Click on view and chbse'fsainple window":to watchcut;\res Cbme off and to see 
begiry-ning values,:;'" ' , 
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GCIMS LOW LEVEL PAH'S 
BY SW846 METHOD 8270C 

1.0 SCOPE AND APPLICATION 
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This SOP (based primarily on SW -846 Method 8000B/8270C using S1M) is used for the 
analys1s\O£semiErblatileorgaillc; cdihpbullds in a variety of matrices (soils, sediments, 
waters,etc.): The normalHtbohitory list of PAR analytes with their water and soil LCS 
ufiiits are':t'buhdf,iittaJh'ecldn' th~'}~p~'efidiX:liAny questions left by this SOP should be 
answered by ieading the'inethod' SW~846 8000B/8270C. If questions still remain 
unanswered, check with the. Organic Lab Manager, QAlQC Officer andlor Technical 
Director. A documenfation'6fcapability(DOC) should be performed by each analyst using 
this method. 

2.0 METHOD SUMMARY 

After sample prep~lJ~tjoti: llsing the appropriate extraction technique, tlle,'satrlplei ; H;!, 
ifitfoducedihto the GCIMSlisingdrrect injection:' The analytes are separated in the gas 
chromatograph by a combination of the temperature program, the pressw.·cyprogr~m, ~ndthe .,' 
capillary column. The aft'alytes are then detected by the mass spectrtirrieter.~ '~nalYtes!are ' ; 
.. ,,,. -'"''''j''''' " ,- • .• ',--",,, _c' - .-, ,,_ •• ,.. • 

identified by comparing the mass spectra of known standards with the mass spectra from 
the sample. . Analytes are quantitated relative to known standards using the internal 
standard method. 

3.0 . SAMPLE PRESERVATION"CONTAINERS, HANDLING, AND STORAGE 

Section 3.'H ~ritl"t~bi~f31i ~~d/3-rd1'f6~ Empirical Laboratories, LLC Quality Assurance 
Manual include details concerning sample preservation, containers and handling of 
semi-volatile samples and extracts. All water and soil samples are stored in their 
r~s~fPt,iytt;'Y~l~;JQf~plrr,&iflr,~.~~wp~r~tyry 9f1~c'· All extracts are stored in the Hobart in 
tneExtfaCtiohhiD'a:t' a'tempetatufe oI'4bC;'Wat-er samples have a holding time of 7 days 
from date of sampling. Soil samples have apolding time of 14 days from date of sampling 
with 40 days from ¢,x:~:tflctioP;·to analysis for waters and soils. (unless'othetwisespeCifi'edi '. ", 

for the proJet:t) ... 

4.0 INTERFERENCES"iAND'R@TENTIAL PROBLEMS, 

4.1 All raw data (samples & QC) must be evaluated for interferences. If contamination 
occurs, determine whether the source of interference is in the preparation or clean-up 
of the samples and take corrective action tei eliminate the problem. 

4.2 Contamination by carryover can occur when samples of high-concentration and low
concentration are analyzed sequentially. To reduce carryover, the sample syringe must 
be rinsed with solvent between injections. . If an unusually high sample is detected, a 
solvent blank shOUld be analyzed for cross contamination. 

5.0. EQUIPMENT AND APPARATUS 

5.1 HP 7890 GCcomplete with electronic pressure control and temperature programmable 
gas chromatograph suitable for splitless injection. . 
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5'.2COI4~::~1'*.i?ly1,~:<Qr·,equ,i~~I~Qi)':3g,~ .~D.f?~J.t>. '~··Qri5jflm film thickness 
fused silica capillary column or RTX-5 Sll...-MS 3D m x 0..28 mm 1.0. x O.5flm film 

(thickness.,.' ;;/"" ,'. :~' ' " ," 
:~( ,',:, ,)".'.fiJi ,,, ; i" . i ·il', " 

i5.3. HP59:75massspectrotneter capabk\of.scanning from35·to.5,O@,amuevery second or 
",less':and'lcapable,.Qf lusi'ng;;SelectedI I0n:iMonito(>irtg (SIM);>using 70. volts electron 
i.i,enengytdn'elec:tron impact ioniZatiop'ffiode. ,'Fhe:mass spectrometer is capable of 

'" . :producing 1.& massspe~trum, fOl',decafluor0tdphenylphosphine; DFTPP, which meets all 
"II, 1.theJun~ngcfiter:ia:oftheEPAmethods,' ,,1 

,,,,' : ( !: { . t.<; ;"}', , . ,-~;! i; i ~ i ,1. :;,!' \ j , , >-f \ f 'c, ;: '", 

:,5.4):IP79~,3.:Ui.autosawpler .c;apaple Of,fC;>,p,rQp\lcibility from ol).e ioje9tion to another proven 
by meeting QC and calibration criteria., ", " 

5:5.' liP GCIMS'interfitcelhatgives acceptable calibration points at 10. ngperihjection for 
eath compourid\of interesti ~nd achieves acceptable tunitigpefft?rmance Cfitel'ia. 

:,' ", ," 'f' 

5.6 Acquisition. Software: . HP Chetpstation system is interfaced to the GCIMS. The 
I' ·sy~ten\.acq(Hre's ahd stores data thlbughOlit the '6hl-omatogftiphic'programs. 

1'!: :~, ';i) . i: ~\; .,'. ~;!i J,:; .. ,f:_~,:., •. ; > -:ti .. ;<.,:i:~Y~ .d:' '1;,; ,", ,'--; -:',' '\. ; (.<,1.:' 

5.7 Daia"PtocesSingSbftware:; ," Tatget 'BB>oh;,wihdows NT'serYer data system is 
" ., interfaced tb'tne HP, ;eheilisbltibir.' li'fne'sysfed\; accepts" atid'stotes; acquired data. It 

plots bY'exiractedii'onfetin'ebtprot1le1(EIGP)~The' system Is' also capable of integrating 
the abundances 'in' any! EICP·betweeiIspecifiMilirrie i6r :'sdltJ:~nurriber 'limits. The most 
recent NBS mas~ spectral library is installed.·: : .', 

~i' ~~i _,;':;: . "_,(i .J, 'f~- _;';j',.,:.\ !.', 

6.1 Methylene chloride (PJ~~s~ re~d SOP.-.3.3~, b~fQ'-:~) h~QdUllg. this solvent in our 
laboratory.) - Trace ~lI.J.~ly~is grade. .,:, .,,", " . " . .... . 

6.2 Stock standards are putEl}~sed inmixtu,'res·ftom''t~p~t~ble'vend~'rs. The date they are 
received is noted on th~: r*bel and recoi~~# iQ):~e ~!'rA. sf~pq~4$iog book. The date 
they are opene'd is note~,on the label!:~ii'~r;r~qtde(Lin tne:QNKstahdards log book 
along with their lot nuiA~~i- and vendOl"::,~:a,~:his,t~q~~d t4atJn)r~pared is recorded in 
the BNA standards logbpok and givt1l1a ~equ,eQtj~l.pump,et:;~ach standards label is 
completed with the standard number,:naQ1e,Pl'eparationdate,.expiration date, solvent 
and analyst initials. All stocks and standards. are st0red in the freezer at a temperature 
of -15°C ± 5°C from the date they are received/prepared. Standards are brought to 
'room tempeniture 'befbre'being usecttcJ'fua'ke staridards;'Soriteation is used if 

; predpitatioh is(6bs'eived"after b'ri'hging: to·roomt~nipetature. The refrigerator and 
freezer tempet~tllre 1s mbnitoreWdaily Witll'ail~annually;'calibhited.·thermometer and 
recorded with calibration coqection in the Extraction temperaturelcalibration logbook. 
Makeup of'coniriioilstandMds isdetafldd beI6W!HSeetheBN~'starldards log book for 

'~"inakeup ofotherisiandaids. ,,, , 0 :, ~"F 
• J} • ".' ~ • r~<j ),: {. " . ~l ! I 

,. 6:2;1 ( [he I1ecafluotptriph~nylphosphin~. (I>FTPP), tu,ning:stlmdard is prepared as 
, ,foUows(includesbel1zi~il1e,pentachlorophenoland 4,4',DDT): Using a lOflL 

syringe, lOflL (GCM-15D, Ultra Scientific @ lOOOflg/mL, or equivalent) is 
. injectediiltoa d;OmD;volumetri'c "flask coritaihirlgapproximately' D.9DOmL 
·methyleilechloridei'(TrttceGrade)arrd1diluted to'v0luinewith same making a 
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lOflglmL standard. It is stored in the freezer at -lS~C ± 5°C for up to 6 
months; A dire6t i~jectfon df I.OUt/is 'used t6'tune ,the instrmnent. : 

:'-i' ;;~ ,I / :q~; .. , _, '~':'. j 

6.2.2 Calibration standards are prepared from a SOflg/mL intermediate standard at a 
minimum of five concentrations. Calibration standards are prepared semi
annually unless the initial calibration verification'stapdara indicaiesA problem. 

, 'J!,o ,make'upthe,,sOJ:lg/mUintermediate' stal'ldwd Injeetthe; inaicated, amount of 
the followingstandlirds,;(or' equivalent) into ~ 'a' 1Olll'L,volumetri0' containing 

\' " 'approximately hriL;methyleneibhloritde i (Trace'Orade) and'dHute:"to volume 
with the same. After cappingI'an'd'; (inverting: several) times! (the/isblution is 
transferred into a labeled lOml, teflon-lined, screw-capped vial and stored in 

i " . the: freezer at ~ 15'1t16,oCfor, up td'12,rnortths. Seel the'iApp'e'fldhf6r1arialytes 

',' 

, ~- ; . 

contained in these mixes. . , ";.,:; " , 

Standard: ,1" • 

,~AIi Mi~ (VeI,140r,Lot#) " 
EN Surrogat; (Vendor,Lot#) 

Con't (ug/mU fAmoUht(UL). Fin'aLG:mc(uL) 
200P, "}~{)",, , .' 5.0 
'5000 100 50 

; ... , ~, < I :"1 2 ,--.~ ;' 

'. ,.·!q!.!na~eup:',th!~:Sa,li~~~tiqpi,s.~~mqf\fds" ivj,e~t tP~i114~~!li~4"i,~mount' of a 
S:Oflg/mL or 0.5 ug/ml intermediate standard, made from a lOx cut of the 50 

,,:' aQ9 ,Q.Oug/rnll',9rlth~ sq, ug/'tpl \ntQ, a, 2~ 'Y~!ll, Gontaining, ,methylene 'chloride 
. """ ·('I;r!lgeQl''lgeJr;Uld,<;l~11,l~~cl,tol OPOul, wi111Jhtf,sa.m$1. 'Aftel\qappiQ~: .3.119 inverting 

, ' ,seyer!lnin;t~~ ,<;l.119,aMlQg SuI inttfma.Lst~n~M(,\,}the,st!IJJ.9&rdsare.tfa.nsJerred into 
'la~ele,d : ~ml;Jeflon"'lil1~p,SQrew-capped Nials!ln,d, ,stored jn thtfJreezer at -15°C 

'f"( 

±5°C for up to 6 months .. : ,;i' '.' ," 

Standard Amount of standard Amount of 100ug/mLlntemal Standard 
0.005 Ilg/mL 10 ilL of 0.51Jg/mL 10 ilL " " "," , 
O,Dlllg/mL 20 ilL of 0.5 gg/m,L , 10 ",:r" 
(j:05~g/rrlt.·'io~Eof's ~g/mL"1'Ihjt\ 
O.lllg/mL 20 IlLof 5 Ilg/mL' Id~L; 

o . .. 25 .. J.I~.I.J:PL,}ql;\~. ,,9~5. ;.H .. ~/mL., .. , '", lQIlL". 
, ".. I, . ".,H)'~L \ ,p.?, ~g!mk. 10P~I;,?P,ll;~(~. .,. 

l.Qllg/ml:, . 20 ilL of50llg/fuL 1'0 ilL 
""5.b!ig/mL' '100'~tdf5b US/mL (l'l() ~t 
" 10.0 ~g/iliri 2(jtY~t6dOllg/niI}:ro~'L 

120;0 IJg/lilli' \:1.dO}iifij MOSt> Ilg/ffiL'ld'~t 
. ::,3Q.0./Lg/mL ,600l1L6f50pg1mL !;lO'ilL '. 

,50.0"Ilg/tnL.: 25 :pL'of2000'Il'g/mL,' ",>lO'Il'V,,:, 
. <'. ~ ~ ~'"" j ~." " t . { , r'h 

'f •. 

Tbe.Il,lakeup"pfthe ~.J;>llg/mL CCVs~andardis deta.ileq, below: Note: MS list 
spikes and, fqlUist,; spike,S for LQSl a.nd/onMS/MSD j are pteparecl from an 
.altern~M .S9u}.'c;e ,or ,l()t .llumbet ~h~n ;tile caJibra,tioll st.ap.qards; 

. 5.0ugltnL. cey, ,st~ndard:, ,R;s:i~g:, a' ~ lQOIAL "sYr:ing~,' 100l+L of, a SOflg/mL 
, ".*',"," H' ......... .'" .. , ....• "' .• ' ... ,. ".' i 
worki'ng standard is injected into a' 2 rnl \'ia.l ;c()ntflil1~llg 909flL: ,tnethylene 
chloride (Trace Grade) to make a S.Oflg/mL standard. After capping and 
in vertingBeveral ti'fu'es;l Ofl'1:.'o'f: intetl1al' 's,taftdard i (lOOjl gtIDL) is then added 

,'aridtllesta'ndatd is:stOtedin thefreezer at~'15°C+ 5P<i>for;up to 1 week. 
/ \, ';; ~ .. ,..:r" ... ' - ~. ' -

6.2.3 .. ' The (lnitia,L GalibrationVerificatiolw(IGV)}staodard ds'prep,ared from a vendor 
stock,standard a:t:a 'condentratiqn:of 50JigtmL as detailedhelow . 
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\0 'lJ~giL-'iC¥,st~ndard:, U~fng'a~QI1LsYri~g~, S.QHL (C;:507,N~IS?hitions @ 

1001lglmL, or ~quivalent) is ~inject~~t, iptq, ,(1 .. fm!,. .yt~l 'con,t~i9:+Ilg 950pL 
'methylerrechlonde(Trace Grade) making a 5~Ollg/mLstandard. After cappmg 
and invt!r!in,g'Sev'e~{ll ,tirn~s", tOIlL.,<>f iJJ,te.rnaJs.tal1~~rd (1 OOIlg/mL) is added and 
the standard is ~tore9 in, UleJre,ezer at -15°C ± 5°C for up to 6 months. 
*For some c1iellts ,'~ll sp,<;q,,«iUrve and~ CCV are analy~ed along with the 
PAR standards to check for SPCC mm. responses. See standard log for 
preparation of thesesta:n~3'rds; i', 

" I"~ 

7.0 PROCEDURE 
. !"r:;. ,.':;; ':' ':, ''',' 

Prior to using SW-846 82'ZQC.(semlyollltile method) the sample& are prepared for 
chromatography using the ,aPPfPpriate sample preparation and clean up, methods (generally 
SW-846 methods 3510, 3520,3541: or 3550). . , . )' - " 

7.1 Chromatographic,conditions;' 

7.1.1 GC 
CilPillary Colurtlh, .' ·RTX.::5MS 0:25inin ID 

'\ ' 
'\ -

Inlet mode Pulsed Splitless 
Pressure 15.17 psi (on) 
Pulse Pressure 20 psi 
Pulse.tim,e ,d ,0.2 minutes. 

. P\l,ri~ flo~ . , .' ." , ,. "6Q.~(rm~\ .. 
" PlJrge time' ., 0 15 pllllutes 

i~jeCt~r teiliperatLire I :, ':i3db~c \;';, i 

'. !Ti~lIisfer irn~ tell\petat'ure, . 280°C" ! 

Initia:lcolunm teinperature" . ';l "50"tfor O;S'Ihinutes' 
'Irtithll colut'iin temp6rature' ramp~O°C/mih' 

""I'ntetm:edl COliUM temperature: '0' 290°C 101' 0 mirtuths·, 
-I'ntermeo,Temperature ramp-' SoC/min'; 
, FinI\Lcdlurrn\t¢»;lpetature, . " 320o~ Jot 4,9 roinutes-

'W<VQIts(npn;tllJal) ' .. 
; " ~.~. t,9 500~ijlu 0l)r1 . 

.4 minutes 9r is needed 

, 1, 

I," 

<.J. ; (t.! . 
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7.2 Tuning~, Prior to any calibration or analysis, DFTPPtuning criteria must be met for a 
'L0tiCinjectiori ofcthe ttirii'ngsta~dard[seebelowl:Tutllmustb'6fuet every 12 hours 
s~inpl~ analysis i's tobe perforlhe<l:·'q,;,,·, " " ., 

,', > ,r .- ,_OJ'- -'7'" !,' --

.; 51' 

"68 
.- ~ - ,,-," 

70' ' 

127 

197 

198 
199': 

275 
365 

441 

442 

443 

7.3 Calibration 

;'", Ion AbundanceCriteria.; , 

, 30-60%bfniass''l98 
" ,'<:2%of mas~ 69 " 

, ~ l',;~ '.. ,,", ,:,',." ',-

<2~,of,nm~s,~9, ' 
40-60% ofmass198 

<1 % of mass 198 
Base peak, 100% relative \abundance 
5-9%fiMinasS'l98 , , 

.'10c~b%onriass't~8 

>i%ofina~~ 198 
Present, but lessthanrnassA43 

>40% of mass 198 

17-23% of mass 442 

7.3.1 Initial Calibration .~',.,.'\~ initial calibration cur~e'at.'n6 less than five 
concentration levelsmus't'pe'imalyzed and shown to'mf!et tHe initial calibration 
criteria before 'any' s~mpie*n~lysis may bepegQrlTJetl. 'Method 8270C, requires 
that the %RSD be less, than 15% to, uSe the averagetesponse factor for 
quantitation, JIJ.,(!,yurve i~~to be used ,Q~h~i"'is~a~,i9~ga.&the correlation factor 
is~0.99. The lowest, ~tan4lltd J;rmstb((:le~s,thaJ)qrequal to the reported 
quantitation limit and the highest standard must. not exc,eed,the linear range of 
the detector. Generally, levels foUheclWve··areO,005flg/mL,0.01 IlglmL, 
0.05flglJriL,0';I(Jg/mL,O.25 flg/mL,,05fl:g/mLi:U)'flg/mL, 5.0 flg/mL, 
lOflg/mL, 20flg/mL, 30flg/mL,and 50flg/mL;Any manual integrations are 
documented by inclusion of the integrated signals(beforeitnd ~ft~r, manual 
integratiqnYiriidaMd,rea~on and dated with, the' cj(ial1titationreport and 
chromatokr~i:h. ' . All 'integhitions are checked fot ac¢~pt;;tbility. Response 
factors of.lt(~s $<1n>9:050 must besupportedbyth~triilss spectrum of the 
lowest standard. .,. <. ' • ,.,' ,. 

7.3.2 Initial Calibration Verification (ICV) - A second source standard at the 
5.0 flg/mL level is used to check the validity of the curve. The standard 
recovery for all analytes must be between75 and 125%. If the second source 
recovery is above 125%, it is possible that the main standard haS deteriorated 
forthat compound. Thatstandard should be remade and reevaluated. If that 
does not correct the problem, the standard should probably be replaced and a 
new curve generated, If the second source recovery is below75%, the second 
source standard may have deteriorated for that compound. The standard 
should be remade and reanalyzed., . If this does not correct the problem, the 
.standard should probably be replaced. If any compound in the ICV exceeds the 
criteria above, it may be evaluated and, initialed ,by, the organic section 
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i '" iqlanager.. ILde~meq:iac.c~pta,blei'.tl1e:;analy~tJ:llay 9c;>o~iQueanaiysis. Any 
" ..•. ! ,,;)n.an!1a1integratiol1~·art'l,docQmentedbyinc1usiql'Hi>fJhe integrated signals with 

thequantitatibnn~pl:)l:t aQQ .cb.rproat9graQ1/AU integtali<:>!J;s are checked for 
acceptability:' .. . 

!., ' 7.3.2· :c:ontinujogi' Cali.b)7at~on'Neri,fiQati9n ':(C~V)~:.J~xt!ry:)J4.hoursa CCV at 
5;.Qf,tg/p1LqlushQeal1aJy~~d, .aIJ4; Qalc:tda~~Ptlilgl:).inst Jbe :initial' calibration 

t: 9ury~,then,shO\VO·JQ.meetith~: :calib.ratio!.1;crh~ri~,b~fOl:e )H1Y sample analysis 
" '. imaybeperfQrmed~,. Ace.eptMG~:·~rit~ril:).;f~r ~Z70Q an.a.Mes must be less than 

" 9r;eqQalto 20%,diXfe.nm<?e:or"clrift· (%D ;ica.lculatio!.1s,JollQw in section 7;9). 
Iotefl'l'allst)al1d,ard :arei:l:S, should ,be" wifuin . 5Q;Jo,:2QQ •• perC,eotof' the. area of the 
curve. midpoint or the previous CCV':Retell!l0ntimes for the internal 

. ,),:st~M!ti"~s ,should be, withiQ~30 secoJ:1ds oLthei,ret~J.1tion~:time of the curve 
midpoint or the previous ccy; Any manu:~lihtegratioIisaredocumentedby 

. itlc'lu~ion' . of "the"i~tegra1:b<i~ign~ls '~ith .the,;'l}ilantita.tion . report and 
chromatogram. An· integrations are checked 'foracceptabiiity, Sampiesare 

,i'" ' :then,q!1atltitate,~ against theinitialcalibratlooj;:urv:e" , 
. f' 

'I. ,; .' 7 A LCS:~' The LCS'i~' ~:dr~ct~dl'per "exfritti(jnh:~tch8('aplm 26 simples. The LCS is 
ii. .,l "spiked \islng ilO'aHernate ~'outc~ bi"r8i"hu'ffi'6et 'iliaHi thWCCallbiari6n standards. See 

the LCS report forms in the appendix for thl:'iaboYator~'generated limits. 

1, '[;:H~t:~~i~6l~~lt~fru~~~~ffu;illt:~wj~i~~~~~rt1t~~di~~O~arit ali~::S~I~: t~~ 
" 'lowdf'lipph'liihitwoit'ld ;b'[ijro%~h(ftii~;low~'st 'idwetlhiiitwould be 10%. If 
,;<~: .. ,,: ,,·n·,; !,:~, .... 1,":"1.\-'-"1 --_ .. ~ I " ,','< ";<'--V"'t,'·-:i·;·,-, i~. "'n ... '{.~ :.~ "~ii'~!"~--; :[-:>;i~' ' . '. 
~nough dfit,a po~ht~are vol p(es~nt to. gerlerate 'liliuts; ,t,he l~tWt,~ ,pefault to 10-110% 
(o'f ailotlier':~ndlYte§. $~~ Se,di6hlf3·b~IO\VfQr'cbhectiye'dcii6h.' 

;--!}I: ,.,.'-, . ,'. .~': .. ~<}: ~., .. :.;:tj:!:'~~' - '" 1 .... ~ . '.- ... ~ .,;-~~ __ .~-~_ 

; :,' " ~ 

V'j::S'::M&thbd' Blarik"· 'Method:bhirlks 'a:teextiabted'a~jaiillirlIri1um df'l pet extraction batch-
.' 'up t620iS~Ihplt!s';SeeSebtioiig;j4'o~i()wif6r' Ctiterla'andcortectfVe action. . 

.. : '-'~"l ":·:f?i )" ':':\'j' ". .', '~'~"" '-,,"', ·~;::'tf "', "'~:':"~' " :['-.~ r' 
:, 

", 7,6' . ": Saniples'~' Priot-ro' analYsis/O.S niL' samples ,care' pt~P'ared by: :vetifying' volume and 
spildngwith5uL 'oftlje:internaJ:Stlltldard :sbliltioill:' 

; ~ : ~ . 

.. . 

.. , '7.7 Data Red@tionIENaluation'T Bach is ample! analysis sequence :is:documented using the' 
,,;, / computer;run;1(!)glgenera,ted.on:the;chell1station.r:FhisrunJog is (signed, dated and. 

'< ,.,paginated',thellJplacedin,il 3 tingJbindenfor tha,tinstrumenL' Afterthe sample has been 
"analyzed,! the data is;.processedth,r()l,lgQcTargetJ;>,B; o,n the,WjrtdQWsNT data system. 

',;'r 

: dIhe J(1)l1owil1gmustib~; ohecked ,to : determine , if, th~· sample wilI nee.d any reanalysis· or 
.' 'dilUtmn.F0rma,Ldata· evaluation. isdet:aiIed,·in. SQPc200~and;documented using the 
. ArialyskeIJ>ata, Review; Checklist (s.ee~ A:ppendi~); :Sec:SQJ>, .. 224,;for guid~nce on 

. 'manualintegrations;:::::. .i'..":' ::-<, , i.; ":", 

.. lI)tef11alSta,nd~d~:-Area~:~bQlJld:~~,Within 50:,t~ 200 percent of the area of the 
;,1. 

·7.7:1 
• cijfY$'anidpoint;, ,E,etentiontJiUl§llsMuld. be·within ,30 ·secol)ds of the. retention' 
time of the .curve midpoint. If not, the sample and historical data should be 

,evahilited to deterinine(thecaus~ofthepr@blem. ,If;matrix,effect is corifirmed 
-"----_-~~-----'-".:+-~~~~·c't·,.'--cl:>y~ree*tiileHon/reanalysisc;o~historiGM~ataT'fC{)nipl~te~ . corrective act"'io"'rt"· --'---C-~~~~-T-
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repotr and flag< the; ·affected (tdmpoonds' On the: final· report . for matrix effect. 
Note: <ctheria.appliesto the: 'corttinuing calibtation, not samples, but is used as 
,a.rt irtdicatibli Of the sampleahalysis· validity. ), 

7.7.2 Surrogates - Control limits are determined annually by charting LeSs and 
, . :method :blanks;" lli:hllcases;; thl'dowesf,uppe'r' limit 'Wouldbei 10% and the 

i' lowesUbw~t Ihhit·wOtildbeq ()%~t\l1ofthtHl1ree ~urrogatis for each fraction 
, i'" \' must'be: 'within~ne; 'cOtitt'ol'Htrlits;,lh,order; for th'€d~xttaetion batch to be in 

.'" controL Ihl\Sdrrogate e*ceedS'tne-limits, 'the 'reason for the: malfunction must 
;be&~tehnined'artd, a corr~ctive;action' rdpbrt:,rhustbtfCompleted. The sample 

, rirustbe reanalyidd, teextract~d ;of,ilagged f6r' QC problemsi '. 

7.7.3 Analyte concerttration:must'bewithin the.range'of the, calibration curve after 
rounding to 2 significant figures. If an analyte exceeds the curve, a dilution 

, : ml,l,st. ~e Byr~On;\le4 ,aJ?,Q ;\~W :.u~xt· stltn'pl~ 'P1l,lst, b,e, cl}eck,ed ,for' CarrYQver. \ Any 
. (Nu~t~)QJ~Wfl~L~<1eJ?)l}~\ ,~ongeq;trati(;»1,ofthe, aQ!ily,tr iJ,l,9,!1y&tipn within the top 
half"qU,l1~()urxe., )'i;,C";:'l" , . 

. ," ,', :'>: ',> ~":":' Ie ,;'~-' ,'i,:,,,)c' ;"'.'f-J~' :, --:.'j .'~_:,I":,.}- [.':: 

7.;7.4. tij.e:9~~Ft~tiv;(id~ri~'r~~a,i;pn' qt~?lIlP9!fn~1~)~ oasep op ~k.t~~ti~n ti~e an~ a 
CO)llPW"i~Op of the, s,ample, )lla~~, :spect;Iu,ll).,. a,fter bac~gr9I,ln~t~ub(ractlOn, with 

!o,,·f \ ,,'-',:' ,.' g :. i: _ .. j 1":,,, . "_'. ,'" "f" ..•. '._'0' .. .! "»' t : "~,I 

ch~~.~teristic . ion~ .lri ,a ref~ren£~.ma~~;~pectrllm, frpw ~he',l'ffiS database 
; . (~S! ~.r<.;IJ. '!~ls . .da~~qase ," is. «~~~)~')( COni~!hs' relativ'6}y . ';Wfontaminated 

mass spectra of each target compound wliiCh cannot be obtained from the daily 
calibrations during each 12 hour analytical period due to overlapping peaks in 
th.Y; rni(C~l'; .... ,~hfrrf\c!erisP9' ipns frow i,py, r,yfer~p'c¢i\mlj.s~;.~pectJ;Ul1).;Jibra,ry are 
,defbled ~st~~,thryeJQPs ,Rfl,gr,e,~t'tst W!~tive}nt~QsitYJ9r,al}.Y ions over 30% 
relative intensity, if less than three such ions occur in the reference spectrum. 
In addition, the following criteria must be met. The RRT of the sample analyte 

",must be,wj,tpJPJQiQ6AA1'.uuJts Qf'Jh!! ,REcT: of the standard,analyt~.· The 
. relative intensiti~sdJf ;the"ohaxact§ri&ti~HQns ,must'agreewithip 30% of the 

relative intensities of the same ions in the reference spectrum. Structural 
isomers that produce very similar mass spectra should be identified as 

'. lindividual,isomers SQ: 10ng a~ their GG retention ,times, differ substantially. A 
,library searchiinay be made for analytesnot associa,tedwith' the calibration for 
. the purpose;' of tentative ,identification. NOTE:' ! The;GCIMS,ana,lyst uses 
intelligence' guided ;byexperience .... tonma,ke ':the~i'dentifi6ations. In 
'uncontaminatedspetttawhere'1ions atemissingdue;to low' concentration, if the 
,majoriens 'arepresentilFtnecbrrect' ratios at the;cotrect reterttibiI time, the 

. '. i Hden'tifiCation fWill4!lecol1sidered positi ye. Incontaminaied spectra, special 
emphasis will be placed upon higher mass ions, and the majot,ions will usually 
need to be present as major components of the spectrum (either unsubtracted 
'orsubtrllded)f6r th'e'idetitification to be p6sitivel ~All ass~ssmenis·of relative 
. intensities 'of ions wilrbe tnadeby ,visualestimates from the' spectra. 

)'{" " 

; 7.8, Quantitation -. Once acompourtd ; has' ,been') -identified qualitatively, the 
---------~~~-----cc"',o'Un'l7'c""enn'tration·musttl1en:be:quantit11ted7"IftIw-RSr>-:uft~tn:OIIIpOUllll'-s1esp-orrse-------:--------+c 
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factoris,15% Qr lesS, thet1the'conc~ntration,ll)ay be deten;nined using the average 

resp()tis~'ftict'dr;(RF)frOttl th~ initial calibtiition data.Otber~ise, thecoucentration 
must be determined from equ~tion~ basedoni)1ternal stanpard calibration using 

'. ' eitllet lineat ~r pon-iineai-'calibr~tioi1: Calcuia:ti6ns follow in Section 7.9. 

,I,. 

, ,.; ~ r : . 

Calculations: 

RF =A,x Ci' 
A;, x C~ 

,~hyrei,,<;, 'i 'j .' . t,;: " ,', ' 
.... As :;: p~ak}\f~~ (qrhei&ht) ,of the apai):'te or surrogate. 

7.9.2 

7.9.3 

A;s',=;Peak'm-ea{orhe(ght) Qftpej~te~al standard. 

C, = Concentration 'of the analyte or surrogate. 

C;, == Concentration 'of;the' internalstandarit i 1 ; 

,CalipratiQn, verification involves the calculation of tb.e percent drift (linear 
ot qi.'tadratit). or 'the percent cliffe'tence '. (av~dlgej' of 'the iristrumentresponse 
biitween'the initial' ctilib~~riori~nd 'e~ch' ~ub'seq~ent analysis of the 
verificalion'stan'dard. 'Useth~ 'eqUations beldw to' calq,llate % Drift or 
% Difference, depending on the calibration procedure used: ' 

~ " '~'" .i (Calculated concentration - Theoretical concentration) * 100 
"% Drift = " ~. ,"., "" - / .. 

, 1 , "Theoretical Concentration 

where the calculated concentration is determined from the initial 
calibration and the theoretical concentration is' tM 'concentration at which 
the standard was'prepar~i.l. .. ,: 

<.: } 'j}; " 

•• j : ~ ,"j"", 

% Difference='::; 
(CCV::RFH- Average RF) * 100 

. v '¥verage RF . 

, I";' . 'I.,.. ., ,'" .. 
wh,ere ,q:;y ~F is. thecfe~P«>n.Se factor fro,m th~analysis of the verification 
standard and Average RF is the average response factor from the initial 
calibration. The % difference or % drift calculated for the calibration; 
veri{icatioI,!..stancl(,lrP, IJlustbe wHhin,::\=20% fQr:~ach analyte .. before any 
. sample imaly,ses may ,take plac~.·· .' ..' . 

1 \ ,'_' 

Concentration in water samples is calculated as f61lows:[Ndte: Using the 
units .&pecifiedhere ,for Jl;1es~ term.s wil! res\llt in a con<;:entration in units tif 
ng/mL,}Vhich il',equ\v&lenttpJ.lg/Lo]; . \ 

where: .' 
As ... "Area(or height) QHbe pellkfortheanalyte in the sample. 
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= Concentration of the internal standard in the volume extracted 
~n u'g4. ~,'i!',,' "I,'" i',i', :' ;"",,', 

= PilJltion factor,{f the s~roRle ,wasgil).tted priRf to analysis. If 
no dIlution was made, D'~t'.The 'diluttonfactor is always 
dimensionless. . " 

= Volume of the extract injected (ilL). the nominal injection 
volume for sanmles. and icaIibratic>o, ~tandaJ;ds must be the 

, .; J ~ , ; '. I ,;', , ~ • 0 , :~, " • • 

same. 

= Mean respoQsef~ctor from the initia18ajil)ration. 
= .' Voiurhe of the :~qcieous sampltextfacted (mL). If units of 

liters aretised foi this term, multiply the results by 1000. 

The 1000dn the det:lominatorrepJ;esent~!theinumber ;of ilL in 1 mL. If the 
injection (Vi) is expressed in mL, then the 1000 may be omitted . 

• '~ :;.'":: :~-)·f.> ,:, " .;. ) '~;!!.,."-.~:' ;;:;d'j,:" '.' " 
7.9.{ ,<:<,>1}R~n.vatiRn)nHQI1;-aque,ol,l~i ~l;unples, is,c~l<;pl.at~<;l as follows: [Note: 

'j," psing the,units, specifi~9,heJ;e fortl).Hse terUlswi\l result in a concentration 
i,Q mihsoi )1g/g'Whichj~ 'eq~,ivalent to/lg/kg.].' . 

7.i~,5.i' "'" , , . ''''/'' '. '1,"./'''' 

: t 

!whe,;e: ,As, 
Ai., Cis, D, 

C ··.·,,· . t" '''t''''! !('fl'''' 'Ik';) (As)(Cs)(D)(Vi) oncen ra IOn g g = . . ' , 
eAi~)(RF)(W s)( 1000) 

.!-. 

. and RF. &re ';" ,." .l.·'" :,' 

the same as for aqueous sam,ples,~U(L 
Ws = Weight of sample extracted (g). Either a dry weight or wet 

weight may be used, depending upon the specific application 
. I of tl1e''d'gta., If units of kilograms are used for this term, 

multiply the results by rooo; ." , 

The 1 000 in the denominator represents the number of ilL in 1 mL. If the 
injectWh (Vi)is'expresselfiIlmL,ttfenjth~ '1000 may be omitted. 

, , 

8.0' QUALITY ASSURANCE/QUALITY CONTROL/CORRECTlVE ACTIONS 

8.1 

8.3 

,,'._ . v 
Internals - All samples and QC are spiked with internal standards. See section 7.7.1 
above for criteria and corrective action. 

• , .' • ~ , , - c ;~. . " ~. -, , '- - , ,. " 

Surrogates' - .' All:' samples and: QC' ~re' 'spiked With surrogates. The surrogate 
recoveries from method blanks' ahd LCS areused:to genetatecontrol control limits 
for the surrogates. See section 7.7.2 above for criteria and corrective action. If any 
surrogate recoveries are below 10%, samples must be re-extracted if sample is 
availABle . 

. U:S,Sarhple ~:TheLCS is extracted 1 per extraction batch of up to 20 samples. The 
LCS is spiked using an alternate source or lot number than the calibration standards. 

---------~--_If..::the-LCS_compouhclhas~a..r.eco.Y.et.y-ahQ\l.e...the..npper limit;..but the same comp~ou=n~d~ _______ ----,:,+-
. isn:ot detected itt any of. the batch sarn:pIM,iti.o corrective actibn is required. For all 
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, , ,0thJ~r, sHUl),ttons" the LCS shQuld qe ~e.analyz¢ for ,the,f!\l1e<l analyteson1y. If the 
:se,c9nq,iUlalysis:f~tils,all assp~iM~d sa.~plessho\l14 Qereextrac!edireanalyzed for the 

~ JaUe<;Lanalyty,~ ;mdy qr th~, data mu&tbe ,~valllated J<>,r iJagging, d).l(( to QC problems. 

8.4 Method Blanks ~ The'conc~iitration of alhl1efh6d target analytesshould be below the 
MDL for each method target analyte« % RL forPQP 9~¥)'., rhe firs~,steppf 
corrective action is to assess the effect on the sample's.'ITan'imalyte'is'fountfonlY'in 
the method, blapk"put npt in auyJ?at9b&amples, J,lO ,further cQI1egtive ac'iOIpnay be 
necessary;: .step!!ilshoulq;.,l)\f. taJ<:en, , to' fip.d/re9Jll:le/eliminate, t):le gOl,ll,Ce of this 
contamination in the method blank. If an analyte is found in the method blank and 
sort}~; oridll,"ohhe ot~~r'6atchf:sahlples, theIl'cbriectiyl'acti6n'is required. The 

, sout'ceOf'contlirtunat16n mdst:be' !;iii"estight~a and a~ptopriate~ actioh 'taken and 
documented to ft.rd/retIuce/eihmnatb the"so~iteot' thiS 'C'ontairlination;' The method 

., " blank;, ;ahd,any samples contammg the Isame:.oontaminantj.may,'neeiie,.to be 
reextracted/reanalyzed.,' For. the connnoniabotatory cOntaminants, meeting the above 
requirements is not practical. Random cases of contamination are difficult to 
control, however, daily contamination is not acceptable and comictive action is 
essential. If a contaminant is found in the method blank and tl}e saJ:\l.p.e~, t):le 
c;og:wol.mq: po~centfay?~ }l1u~~ b~,t1;ag$e~,~i~~L~, 'B~, ?R- ' theJ~~alr~po~Luniess tlie 
concentrat~(?p, 1~ gre~~,I(f. ,~~~n 1 OJ( th~t.fQuI)(j Hl ijI~. m~Fh<;>q):~lank., . 

8.5 Matrix SpikelMatrix Spike Duplicate (MSIMSD)' Sample-"l 'in 2()samples are 
spiked for a MSIMSD (for full list spikes, the full list spiking solution is used). 
Control limits for the MSIMSD recoveries are the same as those for the LCS found 
in the appendix. RPD limits are found on the LCS report forms in the appendix. 
Samples which do not meet these criteria due to matrix must be evaluated for 
flagging on the final report due to QC problems. Generall)', ,batchcon,trol is not 
based on MSIMSD results unless general method fail ute 'i~determhied to be "the 

, problem. In that case, the s~l1lple.s and associ~ted Q«:: would be reanalyzed for the 
,,'~- ~ ", "f' '.~: •• ___ .i .. ".~ ';'. "J~:- 'I _." ~j; -~:-"- r,'· :.'~-Jl'}_'·_,' . ; •.. , <~' .';<_~(.}..::; ~~';'!:: ',;- .',",;::' .. :. 

, f&tl~p an~ly~e~orily .. MS ,d~ta eyal~:~tI6n milstmclude tlW consigerationof the 
, followitig'factors. ,. ,"'" , [, . , 

"_,.c; . 1'- -':) :_ 

8.5.1 Sample matrix ~ If the sample is a soil) grab sample or ~equentially collected 
water sample it may affect the %R and RPD of the MSIMSD. Corrective 
action must be taken in the form of reanalysis if a method problem is indicated. 

8.5.2 Original sample concentration - If a spiked compound has a problem and the 
concentration 'Of that c'Ompound in the original sample was two or more times 
the concentration of the spike, no further corrective action may be necessary 
other than the generation of, a corrective action report to document the 
problem. 

8:5.3 MS vs. MSD - If a spiked compound has a similar problem in both the MS and 
MSD aQd is not traced to a method problem, no further action maype 
neCessru;y other than the generation of a corrective action report to document 
the problem. 

8.5.4 Non-target Interference - The presence of significant non-target interference 
should be brought to the inunediate attention of your supervisor who should 
discuss the pt;oblem with the client/project mana er to determine the action to 
be' taken. 
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8.5S'Demonstration 'of Capability (DOC)'- Each .flew 'analyst musf 'complete a 
; 'dembnstl'ation' of 'capability by analyzing fbur LeSs! with' ackeptable precision 

tC ' and'ac:clitady'. This rusb'musfbe'd6ne'wheh a'new'instnfmeriHs installed or a 
,signific,a,J?,t c~angetqth~Illythod h&sl?eellmadl!. " 

9~Q ;;H~At:rRAN~ S~F~TY', 
9,lCate should be used in lh!indlihg'allsartiples. SMety glasses thustlJeWOl'ri'in the lab at 

"alhimesv The use bfglbvesanel lab co~tsis highly,tecommended;, 

. 9.2~~sear9~'~~~O,el}pe~ted,~am~~~c()qt~nt,~p~s~ncen,'f~ti~ri.s~Quld.be·dQP~ in order to be 
, prepru;edJoradsl,~tionl\lsa,fe,ty"col1sAc,leratiQlls" Gem~t;aUy, any ,sampJes which need 

.' special cql}~~dera1ion haye '.~~plic,able, notes, ()11 tlws~nil?:'le Jogs. '. " 

9:3 MSDS sheets;tire.,a:vailable for all reagents' and standards Which have been purchased. 
These are locatedbh the bMkshelf outside the office supply storage room. " 

'·f, 

llliFE.lt~NCES,,: ',', "."e; .' ", " ' ,,,I'"~ 
'1.' 'TestMethOdsiorEv(lluati1i.gS~lid Waste; SW -846,Method 8270C; Third Edition. 
2. DOD Quality Systeih~ tfbnda[''.!df Envirorlm~ntal Labb;;dtories, 612002. ' . " . 
,3.;· AFGEEQAFP, yer~io.n:4~Oduly2004. ,>, ! '., 

,) ( 

·J;,'t }.'. 

Defipiti()IlS ~l1P ~Jfamplesqf ~he L¢SX~P9rt~ije~ts\6:i5w.~te;liIDits, )in-hollse~~ter limits and 
in-house soH linilts) , the analyst data review 'checKlist and figure; 1:3 from federal Register 
method 625 for the tailing factor calculation are located in the appendix. ' . 
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TABLE OF DEFINITIONS 

L amu- atomic mass unit 
2. PAH-Polyaromatic hydrocarbons 
3. BNA-base neutral acid 
4. °C_ degrees Centigrade 

. 5. CCC- Calibration Check Compound 
6. CCV - Continuing Calibration Verification 
7. CLP- ContractLaboratory Program 
8. %D- percent difference 
9. DFTPP-Difluorotriphenyphosphine 
10. EICP- extracted ion currentprofile 
U.EPA- Environmental Protection Agency 
12. g- gram or grams 
13. GC~ Gas Chromatograph 
14. GCIMS- Gas ChromatographlMass Spectrometer 
15. ICV- Initial Cal,bration Verification 
16. I.D.- inner diameter 
17. ISTD- internal standard 
18. LSC- Laboratory Sample Concentrator 
19. MDL- method detection limit 
20. MS- Matrix Spike 
21. MSD- Matrix Spike Duplicate 
22. M.S.- Mass Spectrometer 
23.f.lm- micometer 
24. f.lL- microliter 
25. mL- milliliter 
26. mm- millimeter 
27. ng- nanogram 
28. NPDES- National Pollutant Discharge Elimination System 
29. P&T- purge and trap 
30. QC- quality control 
31. %R- percent recovery 
32. RPD- relative percent difference 
33. RRT -relative retention time 
34. %RSD- percent relative standard deviation 
35. SOP- Standard Operating Procedure 
36. Surr.- surrogate 
37. SPCC-·Syste;m Performance Check Compbund 
38. TCLP- Toxicity Characteristic Leaching Procedure 
39. USACE- United States Army Corps Of Engineers 

Refer to SOP-431 for additional definitions 
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WATER PAB LAa 80NTROL SAMPLE (8270C) 

Lab Name: ELAB 

Lab Code: NA 

Matrix Spike 

) 

Contract: 

Battch' No. : NA 

Client Sample No.: 

SAS No.: NA SDG No.: 

I SPIKE I SAMPLE I LCS I LCS I QC. I 
I ADDEQI CONCE:NTRAT;ION I CONCENTRATION 1%, I LIMITS 

I COMPOUND I (ug/L) . I Jug/L) J. (ug/L) I REC # I REC. 
I =;===;=~==='"';=============:= I =.='j'====== I ======""====== I ============= I ====== I ====== 
I Acenapht,hene, I. l.OO I ,.0.0000 I 1. 00 I 10.0 141-132 
I h-c~naphthyJ;ene I 1,,00 I ,0.0000 I 1,,00 I 100 143-140 
I Anthracene I 1.. 00. I 0.00.00 I .1.00 I 100 150-139 
I; Benzo ('a)q:nthracene :i.!. 1. 00 I 0.0000 I .1.00,· I .100 158-141 
I '.Benzo (pJ fluorantltene L 1. 00 I 0.0000 I 1,00' I .;100 142-156 
I B~nzo(k)fluoranthene L 1. 00 I 0.0000 I .1.00. I .·100 149-165 
I Ben z 0'( g "h, i) perylene I 1. 00 I, 0.0000 I ~ ; 1.00 I 100 112-171 

. I 'Beqzo (aJ,pyrene I 1.00 I, 0.0000 I· 1.00 .1. 100 131-142 

.01; ;Chrysen.g I 1.00 I· 0 .. 0000 I 1.00···.·1. .100 151-155 
'I I Dibenz(a,h)) anthracene . I 1. 00 I 0 •. 0000 I 1. 00 L 100 128-153 

,I. Fll1oriin,thene .! 1. 00 Ii 0.,0000 I 1.:00· I 100 147-158 
:1 Fluorene .1, 1. 00 I 0.0000 I 1.00 I ;'1 100 140-1401 
I Inden()N ;2, 3-cd) IWrene i'l 1. 00 I 0.,0000. I 1. 00 I 100 120-1671 

II Naphthalene I. 1. 00 I, 0.0000 II 1.0.0 I 100 139-1251 
I Phenanthrene : I 1.00 I, 0.0000 I 1.00 I, 100 146-1441 
I. PY:r:ene ,I 1. 00 I 0.0000, I 1 .• 00 I 100 139-1581 
I 2-Methylnaphthalene I 1. 00 I 0.0000 I, 1.0.0 I 100 136-1211 

.1. 1-Methylnaphthalene I 1. 00 I 0.0000 I .1.00. 'I 100 135-1311 
I L II I I I I 
# Column (,t,o be used to filag recovery and RPD values with, ,an. asterisk 

* Values outside of QC limits 

COMMENTS: 
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Lab Name: ELAB 

Lab Code: NA. 

FORM'III SV 
FORM 3 

SOIL PAH LAB CONTROL SAMPLE (8270C) 

Contract: 

Batch Nb.: NA SAS No.:NA SDG No.: 

Matrix Spike"'.:.. :C1!:tertt$iample No. ii"~ 

SOP-231 
Revision: 3 
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Page 16 of 18 

I I SPIKE I SAMPLE I LCS I LCS QC. 
I I ADDED' I CONCENTRATION I CONCENTRATION I % 
I COMPQUND I (ug/Kg) r(ug/Kg) I '(.ug/Kg), 'fREC # 
1''';;=====';;''''=''''==========;;===' 1========= 1'='=';;========== I ======='===='';;;='1 ;,;:f';..,='== 

LIMITS 
REC. 

, I Acenaphthene 'I 67.00 I, 0.0000 1,67.00 I 100 28-110 
'I Acenaphtnylene I 67.00 I 0.0000 1,67.'00,'1:100 23-126 

I Anthracene I',' 67.00 I 0.0000 I·' '67.'00 'I' 100 28-136 
I; Bertzo('a') a.nthracerteI '67.00 I 0.0000 167.001100 31-146 
r Benzo{b)fluoranthene'l 67.00 I, 0:0000 I 67'.00 1"'100 30-139 
I 'Benzo(k) fluoranthene I 67.00 I 0.0000 I 67 ;80' 'T 100 42-129 
I Berlzo(g,n,i)perylene I 67.00 I 0.0000)1 (67.08 'I '100 21-149 
I 'Bertzo (a) pyrene I 67.00 I 0.0000 I 67.00 1'100 28-128 

'I' Chrysene" I 67.00 I 0 .• 0000 I 67. ~O' I· 10'0 39-134 
I Dibenz(a/h) anthracene I 67.00 I 0.0000"1 67.00' "~I 100 30-138 

'I Fluoratithene I,' 67.00 I 0.0000 167,.'00 '1,100 30-142 
I Fluorene I· 67.00 I 0.'0000 16,7,00·1 100 27-116 

·1 Indend(1, 2, 3-cd) pyreI'le I 67.00 I 0.0000 I 67.00 I 100 17-164 
I Naphthalene I 67.00 I 0.0000' I 67.00 I 100 29-106 
I Phenant.hrene I' 67.00 I ,/0.'00001" 67.00 I 100 32-127 
I Pyrene I 67.00 I 0.0000 I 67.00 I 100 28-130 L 
I 2'-Methylnaphthalenel 67.00 I' ' 0.0000 I 67.00 I 100 30-1111 
I 1-Methylnaphthalene I 67.00 I 0.0000 I 67.00 I 100 30-1111 
I I I I',' l_"_'~ ____ I 
# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC ,limits 

For 8270~SIM projects, theAFCEE QAPP Ver. 4.0 limits for rAHs insoil andw~terwill 
be used. 
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Acenaphthene 
Acenapthylene 
Anthracene 
'.' ......... ,"", . .,~c.,. _.' "" . 

Benzo( a )anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo( a)pyrene 
Chrysene 
Dibenz( a,h)~nthracene 
, Fluoranthene 
Fluorene 
Indeno( 1,2,3·cd)pyrene 
2·Methylnaphthalene 
I-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

BN Surrogates 

2~Fluorobiphenyl 
Terphenyl-d14 

, Interllal Stand,a.rds 

Perylene-d12 
Phenanthrene-dlO 
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ANALYST DATA REVIEW CHECKLIST 

Sample Number(s): 

Batch Number(s): 

Method: 8260/8270 (Circle One) 

QAlQC Item 

1. Is the BFBIDFfPP tune performed every 12 hours and is the tuning 
criteria met? ' 

2. Are the RRFs and % RSDs within QC limits for appropriate 
analytes for the initial calibration? Check the retention times for 
compounds with the same spectra. Check compounds with 
different conc.( ego mlp-xylene, ketones,etc.). 

3. Was the initial calibration curve verified by a second source calibration 
standard (ICV) and have criteria been met? 

4. Does the Continuing Calibration Standard (CCV) meet the criteria for the 
CCCs and SPCCs. 

5. Is the Method Blank run at the desired frequency andis its concentration 
for target analytes less than the MDLs? 

6. Are the LCS, MS, MSD within control limits and run at the desired 
frequency? 

7. Are all sample holding times met, analytes within calibration range, IS 
areas and surrogate recoveries within QC limits? 

8. Was the Method Blank, LCS, MS, MSD and samples loaded to the 
GCMS_LFSYS Tablespace within the Target DB Database? 

Comments on any "No" response: 

Primary-Level Re,view: 

Second-Level Review: 
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FOR 8270C/625 ANALYSIS 

SOP NUMBEiR: 'SOP-300 .' ' 
, ,,:<,.1' 

~i . 

·,·!t;, 

APPROVED BY: 
, SEQTION"d\~ANAGER 

' .. ; 

QUALITY ASSURANCE 'OFFICER 
J. 

: ~ ;, ." 

EFFECTIVE DATE: 
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EMPIRICAL LABCHiATOluB8,LLC" 

GCIMS BNA - AQUEOUS MATRIX EXTRACTION 
USING SW846 METHOD 3510C/8270C, 625 

I. SCQPE ~,~Q i\,PPLIC!\1'IQN/SUMMARY 
(" I '( -;, -,:', 

.-,- .. -' 

SOP-300 
Revision: 17 . 
Date: 09/23/08 
Page 2 Of 11 

.... Ltlli~'sbp &esctibUth~';~xlraction of BNAs from water by separatory funnel 
exti~bh6tiusingiSW846}Method 3510C and 625. Samples are extracted with 
ril:¢tb.Yl~b~¢hlQride ~n(:f90nc~ntrated to an appropriate final volume. 

II. INTERFERENCES 

1. SolvelJJs. reag((nts, glassware, and other sample processing appar~~us.o~n c~d,Q 
interferences tbsample analysis. Method blanks must be extracted under the same 
conditions as samples to demonstrate freedom from interferences. 

2. Phthalate esters cOlnmorrly found in plastics ca9 interfere with the analysis. Plastics 
should be avoided. 

3. Soap resi~ue can degrade certain analytes such as aldrin atlA hept~chlor)Ql~~~war~ 
should be 'solvent rinsed to avoid this problem. .... cO • '(.' .' .; s 

III. APPARATUS AND MATERIALS 

• Separatory Funnel - 2-Liter with Teflon stopcock 
• .. ]3ea~~r -400mL, . 
• Drying:ldHromatbgtaphiC. column - 20 mm lD. x 300 mm or funnel 
• Turbo-Vap evaporation tube - 200 mL tube made by Zymark to fit into TurboNap 

evaporator 

• Metal rack - capable of holding six glass evaporation tubes 
.• Turbo~ y ~p Evaporator - heated afld capable of temperature control (±5°C); the bath should 

• 
• 
• 
• 
• 
• 

:beveoted:intOa.hood\:'· !~\:': 
Vials - 2 mL glass amber, with Teflon-lined screw cap and 40 mL with Teflon lid. 
pH indicator paper - close range (1.0 ~ 2.0) and (10.0 - 12.0); wide range (1.0 - 12.0) 
Syringe - 1 mL, 500 mL 
Graduated cylinder-Cllass,Class A, 1000 mL, 500 mL, and 100 mL 
Pasteur pipette - length 9" and 5-3/4" 
Pasteur pipette bl)lb'~' 1. 

• Labels - Avery'" .. 

• Teflon Bottles - 250 mL and 1000 mL . . 

• Ring stand - 3 prong 
• Aluminum foil - heavy duty 
• 10 mL disposable pipette 
• Nitrogen tank - equipped with pressure regulator 
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,(". J. .; , 

• Reagent Water - Reagent water is gathered in a carboy from sourc~ 'in the i~stniment lab 
daily. Remaining water in the carboy is dumped at the end of each day. 

• :~P9iutn. Hydrq~iq€f~Ql~tiqn ", (iqN), W~iJ~~,~pq:gNa9H(p'l,lrO~~S~d in~(p~a~tiQ cOA,t~ner 

• 

, from,.Fisqel1;ff. S,:3I8-~"pr. equiv~~QRi~t9, ~ 1 ~OO,~ f.l~aker ,peaker aW;l, ,cov~r ~itb~<?agent 
water. SWirl. until all pellets axe di&sQlye,d, ...• This Q1ixture'gets, v,eryhRt. . L~t,s.taJ1dllntH cool. 
Transfer to a I-liter volumetric flask with several rinses of reagent water and dilute to 1 Hter 
with reagent water. Transfer to a lODD-mL Teflon container. 

S,qdiulll,S,u}fflte ~,Qranular"!lnhyc;l.t:~ms,, tra~,e pJ,lfeJD ~ p,ofilesh (pun;9as,eqjnplflstic bulk 
cpntltiners fromJish,er.#·~ft15~;IOS Or .equivalent) placeqiQ;~yre~, .Jray~nq,h,.eate~'i~t 4DDoC 
for a minimum ofAhrs, rYlQ~)Vt(q; ,al}f:l ,G90ledjpQpenair iI.l.theex,trllctjon,lab,y,placed in a 

,2 . .5;~ggl<,ls~,alllber,jllgalJdJ.efta~room.\emperature. ;, .••. ' j' ' , " 

,., '!", ,.:. ',,' ·'·d,y.; ;."., .. ' 

• Sulfuric Acid Solution - (1: 1), slowly add 5.0.0 mL of H2S04 ,(B'llWr,suitable,Jor trace metal 
l:lna.lysis,#967~TA30r eqlliva~yptHq. SPO;%qf:t:trage,pt ~a~erjn a.1D,oo: mLTeflo)1 container. 
T\1is ~xture \Vin, get v;e,ry wanu. Allow to cogl b,e~9r~ use. . i; ( , 

.:i" ", ·":i" ;'," (". I" 

• Extraction Solvent - Methylene Chloride (Please read 80P-336 bef~re handling this 
" '. soJy~nt 'iq ·QlJr la~Qt:~tQry.) (Dichlqf,oPleth;:lll,e .~' 091Ilisol v -,suitable for, spectrophotometry 

,and ga.schroma,tograp~y#J)XD83I-l orequivaleQt). 
"\"j 

• i,Th~,; GelMS <operatoP,Inl;lkesup, all surfQga,tes and spikes.;, Nerify ,tl).,e,amount of 
surrogate/spike, to add to; the sample .priort(:l'addition.; Itca'Q changeif .ildifferentdetection 
limit is required or the volume of sample being analyzed changes. 

",-f ·',.r',:~C-:·f:' . n. }-_j;~ 

BNA SlJtr()g~te - Th~bas,e; ne~tral and aoi9 ,~urrQgates,are norma,Uymi7i.e<i together in one 
splutipn. ' \l.'his,soltltion is pun;hase<:l frqm!~H:~putable yend<\>( .. lJs~ Q.5.QIL 9f this, solution 

.,., ;perlOOOnill,s ;ofl;lqueous sample fpr Sllll'Qgllte: altlQllntof l,DO:20D,ug/mL per'sample. (For 
low level PARs use 1.0rnl of a 1.0,..glrnL BN Surrogate spiking sQlutiQI,l.) 

: ": " " , . I·' , .< ~ • " 
BNA Spiking Solution,'. !rhe base nelltml anA 'acid spiking: s,olutions are 

normally:mixed together in one solution: (: This: spiking' soluti<m 'contains all 
the .compoundsthat are nor.mally;calibratep ,byG.CIMSl~; This solution is 
~preparedi in methanol by making a:,dihition ofstockipurchased::fromareputable. 

j' ven'dol'. :UseO.5 mL o£.:this: solutionpel'lOOO',mLs, of aq'ueous sample for LCS 
amount of lOOppm per sample. There are two separate spiking : solutions 
,iavai1abl~*one'solution;hM; a' more, cohlplet~\listof BNA'compOundsthan the 

, other:w-hich,iscalled the'shoJJlh;,rm'a,trix spike list.·!fhelonglistlshould' be used 
on' alIi e'xtractionEi unless .your: supervisor Has' approved'tlie!short list.:, Tne short 
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list may be used for any 'phenol only' extractions. (For low levelPAlIs'tIseLO ml of; 
a 1.0ppm of the LLPAH spitdng solution.) , 

, •• ~ : .; •• j, \ _. ,.( ',' - ,-I " " ; ~ >.; ~'.' 

UNA TCLP Spike - 05 mLis added per 100~mL volume,' Each matrix tYl?e must have its 
OWn TctPspike. TCLl> spikeishoUldbetldded after the'T9EP'haS',been filtererl htlt'pri6r to 
refrigeration, From the'volume'providetfl)y'Wef,Chetbistiy,';temove a 100-mLaliquot into a 

.,'suHhble66n~a~~er wHh'ateflorNid; andspik:eas indicate?, above, ,'; ',' " '" ': 

v. PROCEDURE 

1. 'All ,waters nave a seven~day holdirtg time counted ftorii',ihehdur they hre sampled. 
'beterritih~·:thesamtlles ine'cessary to'e'xtdiCtfroni the foi1owing sources (Note:rtever 
eJitta6(sampl~s ofunknownori'ginwithouttliscussion Wiihsup'etvisor):' ,'I , 
• Each day a backlog report will 'beproVidedirtdiCatihgsample!'llumbers 'with the 

respective analysis required. Line through all the extractions that have been 
completed and plan to do the remaining analysis within the required holding time. 

• Sample's'requiririgRUSIftUiri;:iliourid time'maybe)'lbgged in hiroughouHhkaay 
which will require your immediate attention. Log-in personnel will generally 

',' cbhniiuriiCil.te'thistieed. "', 'I. ' " i", " 

'·.CHeckMth'lbg-ihthfdughotlt'Uie' oay atid~x~mlrie'the C0C (chhil1bf 'custody) forms 
that arrive with each set 'o'hiurip'tes, Ifari: imalys'h;isorigoin~;l.extilHJCiliay be 
avoided by picking up those extractions on the same day. 

~;,~,~,:~:~ ~ 'f ~, ,.; ,;' . 

) 2.Wearihg'labe6at; 'gloves' and'safetyglasses, ,get 'samples 'from refrigeratdri'" Samples 
must be signed out of the walk~in refrigerator; Enter' the sample ·hilmbers,' your initials 
and the date and time removed on the log provided. Inspect as to whether they are in 

'glass amber jar '~nd'have: a'Feflon lid/Find out if any special :diluti0ns netidto be'made 
"forthis client.' ~R(jutine proc~duresfor difficukmatrices aJ1e listed'below: ,,' 

VI' :;;, : >. J .. ', ~ 

SLUDGE - use only 100 mL and dilute to 1000 mL with reagent water. 
TCI;P ENI[1RACT .~' use only' 100 fur.. 'and diluteto'lOOO,'inVwith,teagen('wateri A 
separate 'matriX' spIke ofIOO mLs ;(which ,has. aIread'ybeeli spiked' as 'explained in ,the 
BNA TCLP Spike' secfion above) should'l:je setup' ahhe sametil11e.1 'Dilute 'tb'lOOOmL 
with reagelit\xtater.' ", 
BAD MATRIX - for example a liquid that is partially sediment, see your supervisor to 
fitid'out what'HHutiOti; if any shoulo'be made. SPLP exti'act~ use 1 liter, 'i,e' '" 

,NPDES c1ient~aspeciallistof;cothpbUnds is required intluding!benzidine, Method 
, 625requires that there· be' a spike'ev~ry ten samples'!' The sample must be extracted 'and 

'qoncentrate'dinithe,same,'dayJ, AG{CIMSscreeni istecommended;i therefore this 
extra<;:tion'should'pe: c.00rdinated:withtheGG::IMSopetator. ,+mL is added to 'theLCS 
;andtheJrriatrixspike. 'ii, " ",!'; 

"ACID; EX:{'RACT!WITH B~n MATRlX~acleanup:step is added, Sample's are taken 
to' a high. pH;: extracted :with60'mLs methylene chloride one time. as, exphiined below in 
the BASENEUTRAL',"liXTRACTIQN ,sec.tioQ.. This extract ,is discarded. The samples 
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are;tQen taken to alowpHllnd~xtracted,as an;acid~xtractiotl. ,Acig,extra¢,tions may be 
,col)cel1tratedinthe'TurbpVa~. ii'" 1 .' !' <, .ti 

3 .LQ;W"'~YJ!:'" ;POJ.>;Y AllQMA,TI<;' UYQRQ~A,.J,~JJ~QN~ (fr}Rsl:""iSarnpk~s'require a 
BNA extraction. Use the Surrogate and BNspiking solutions speCifi~d: Low level 

, p }\~s ,arH )1()frnally (c<;>ncentr:ate<i, pn toe :rurboNapu~i)1g iRqllnd~B()ttolP 'TV:; Nbes to a 
final volume of 0.5 mL", '.:1',,'" 

4. ,Mark tl),e arnbt:r; glassco)1ta,iner i of each saJ;npl~a,t .the wat~rmeni&qus with "whiteoue' 
, for la~er detefJ.lti,nati(m,o(s~111eyoilll?e,:'<'::hefk the ,PI;Jl)y in:v,~rtil1~J'the sample and 

.' tPllcbing .t?~ w~~e rallgevH ,paper, to.· th~r0rti?p" ~ha,t rernai~~ ~m. tll,e lip:: ~~cp5~ this pH 
in,th:lo~bo~k. "; , i " ; ',r,. 

5. . Get '~tit enough separaior/f~imels to'~xtfact the numb~r ~f s~fuple~' YPIJ l1~ve'plus any 
additional spikes and a method blank. A method blank and an LCS;must 'Be 'processed 
wjthea,qh :>e~ qf sa~ple~.lfJh<;\samplejs,~ TC+-P,. bla,nkn~i4may Pe pro,vi.cled along 
wi~l1 i th~! pXr[~fte.d t~~P);~~p~~(~). USF. 9ply) 00 niL aM;~i!uFe (to. 190P' p1L with 
reagent, ~ater., ,.(\ .p1atrif \~p*~,,~nd, a.dlJpl~qat~, or a matl'\{\~pj~e}}WHCi~tY,! must be 
processed for each analytical batch (up to a maximum of 20 samples). IIi th~ event that 

'i ,a,4eqij~t~ &arnpl~ i,s, ,l,1?~wovi,'1ed tq :<:lR)l? M.~(1\;1iSR~~n~CS,dl;lpJ!Sa~~ ;sl:\0~1,dbe do~~. 
,i JVIl.~~s~pa.r~,tpl'YJIJ,nl,1els: w~tp rnetl1y)en,e, 9hloTjg.~:i P~~ce.i;1Q Av~ry lll.l:>~l, on each 

. "s~parl;l~ory fIJJlpeicont,a,il}il1g.the follow~qg. ipf9nB~Hon;. i Ir,ab,#.,,;Gliept,nan;lt<, Type of 
.' Analysis,' Iiiithil Volume-Final Volum~; al'ldtheLib prepbatcl1iC9de.~ Tb,e lfiQ, tmtch code 

is defined as MMDDYYB# where #: 1 = 1st method bl~mk of the day; 2 = 2nd method 

, hl~l),k.()f th~, PN',;, e.~c. :rhe, ¥~it~pq Blll.nk lI.Il.cl .T,;G~. l~b.e~ ;s,hoij~d.jny~p4~i aU W~ :1#s in this 
, setpfsa~1?}~s .. ,,'; ',' ' ,,' , 

6. Using the 1000-mL glass graduated cylinder markedNAN6 PURE WATER' ONLY, 

'\ me~~}lre .10.90 wLRf irr~~ellt.\Vat~r frwn th,~SAfboy, al,1;d. \f~n~fer' it t? a ~epAfatP.l'Y funnel 
, for tl1y: m~\hpd, blan~. ~p~ LCS, , Tral,1sfer s~~pl~ to s~parat()TY; fu~nel ,that ,c0rre~ponds to 

the la,b # 811 the ,sa,111Ply PRtt1~. ' ~; , 
y" 

7. Verify the amount of surrogate/spike to",~MtotPe j~~mp,l,epiior;toa,ddit19Q~ It can 
change if a different detection limit is required or tlie volume of sample being analyzed ' 

i ,.;chal,1ges. Set out th~s'~rrq~~~e/sp~kea.t l~ast ten ~pute~ l:>ef,9re use tp, allqwi,Ho warm to 
room temperature., ie" :,.,;" . "':,, 

Ge.Il.~~al1y O.~ "';~ of, :a~~sup.!:?g~te, ~s ad~e4, tQe,l!,?Q' slI.mple,; spike, 'am\; plapk with, a 
syi-ing'~ des,ignate4 f9r::f3NA~Qrrpgate. ]!"'or; low Jev~l :PAlls:us,e 1.0mLof a 1.0ppm 
LLf 4.H,Sllri~g~tej;p~kipgs~lqtiOIJ.S~Q,1~on~ must y~~\fy 'that the surrogate has been 
}~~dy(i,by,pl~dllg il.;chec,k;inar~o~'~~ch la~~i,l~sit!is~dd~d~ . '" .' 

!, ,;l,', 1 '-'/ ii ,;;; ;':;-:, :._:' .<: :'.: "_ ->; ,',_' - _ .".~ .>~. i .:,',".-'} :-;.' 

)'iQT~: Be sure,~QJp,v,~n"s)'ring~,alld ~lirnjnate air,.l:>PRbl~ \Vhen, Q1:ltaih.i,ng.~,urrogate 
solution and spiking solution. . 
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" FOi'the sample in each aniilyticalbatch selected fotspiking, use theO:5~mL'gla:ss syringe 
designated for BNA spike, to add 0.5 mL of BNA spiking solutior\.'. For low level PAHs 
use 1.0 mL of the 1.0ppm LLPAHs spiking solution. Someone must verify that the 
spike has been added by placing a check mark on each label as it is added. For DOD 
QSMptojeds,hntatg~f tofu poUnds wIll be'spiked irttotlIe LetS ~uidMS?MSD. ' 

.' , " 

"Enterthe'lD#:ofthesurrogate/spike'lised arid the initiaJs'ofth¢ pets on thatveiified their' 
addition to the sample in the BNA logbook. !', , 

8: ;ACIIjEXTR~CT~ON! 'Aqjus~,the pHto'odweenLO'and;2:0; using':i inL of 
1:1' H2S04~ Add to' each sample, spike;arid mithod bJarik. ,,'Stoppei~nd, sh:~ke to insure 

" that pH througbd~t the sampleisehahged~ CReck tbe' diopof liquid hanging froih the lid 
with short-range pH paper. Compare the color to the chart on thepli paper: If the color 
is not within range add more H2S04 solution in small'increments, as requireq to attain 
th~fp,ropetpH~' ",,!. ' ,;,;", , ',' "", , ' 

'1;,,' ',:',' ,; \';",' 

9. 'xM4o riiL6fMetliylftie'c~hloriae {o'eacKettiptY'salnpl€;'bottle andtothe LCS, method 
, blarik' ;lnd M$tMSOfuhn~ls.S~iri the 40-~ ol)xi~thyiene cJirorideth~t you' added to 

the' 'empit 'safuple tJbttleand 'ttaiisfer to the c6rresP9hSitii(1,eparatory fl;irtnel. , 
, .1.;,',: ~ ':.' ":i !', I'::~~:;:' -,', . < ' .. " "_, ''-L'" ,,:' ~:1 r "',<,'{ 

10: Se£b:nif ~fiake the separatotYfiinnel vigorously fopj(ininlites witl1periddittenting to 
rele'rise exce~s t>fessar~: Alte'rb~tivel~;Tdl'qn fllhfielsmaY b~ ll~edand placed in the 

,~~' 'I:' "', . " ",! , ":,,. \ " :, ," ' , ". - r ')',' ... <, ", ", l'" ' ,- , . - - ' .. !;,' i '., . ~. \' " .;, ',; 1 -, : " '" I ' . , 

11. 

12. 

13. ' 

shakerapparatus'with tile stbPcbck~ shghtly open. Whe\1tlns apparatus,lS used; the shake 
; ~holild btHqr 3'Imhl1td{i " " 'i.' " 

'NOTE: Ml\thylene;~hloride treates i e"ces~ive;press~re Very rapi~lly; 'theJ;efore, 
initial venting should be done immediately after the separatory ttil1nelhafs'been 

, sealed a,ndsl.taken ~mc,e. , , 
. : , ... ' -,; , ,:" '. : :.' ""'f, 

A1ibw 'thes~mpf<!i'toS1t fol' Hr minutes, if necessary, ~fter;it has ~6~en sh~ken. 'It will 
"sepatateiritbtwo iaye]'~whh 'the sdlvent layer on the boit0tn' " IT it' 'fdrms;a~ emulsion 

(thick, cloudy, viscous, mixture that you cannot see tHrougl1');;drmh'What ybu believe to 
be40 mL into ;l250 mL centrifuge bottle. If the layers ~e clearly separated, drain the 
scilVent layeriritoa4001mL'g.lassbeaRer. : ' " " 

• ' :;' , j~' < ;';,; ;,- j , r : (:' "; ~ ; 

, Following Steps9~ntll0,'exthlct two more times'With 4biriLs of methylene chloride. 
Combine the three solvent extracts into the same 400-mL beaker. 

\ 

BASE,NEUTRAL, ExtRACTt<)N:Adjustthe Pii '!o llol"slightly greater, using 
i t'ONNadiL Sta'rtby~dding5.(j rntdo each sample, spike, andfrlethodbiahk.' Stopper 
• '_" " ,< ~ ~ \:' ' "; _ '_ 'l - ",,' .' _' , i .' .. , ,.' , -; ' ... ': ': : _' " " >;: 1), ". • __ " :' - :' }..- " ';, ~' .' '.' "., ~ • _ '_ ' ' • • 

"and shake to mSiIi'elliat pI;! thtoughO,ut the, sample 1schanged. Check the drop of hqUld 
hanging from the lid wlthsh6t1:"-range'pHpapet: Conlpatethe color tb'theClra.tt on the 
pH paper. If thy coloris not withinran~e add more toN NaOH in small increments, as 
requited to aitMrr' thtptopeiipH.BNA extraCtion is' 'necessary when doing:low level 
PAHs,'<; ,,' ;., ';, 
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'i' ,,;NQTE; ,This step ,is criticalJo tile extr:all~jQnptocedu .. e. Too"mpch NaOa solution 
could cause you to lose certain Base NeutralcompQunds;Be carduLonthi:;,step. 

14. '.FOR8270ext~adion:ExtI;qot 9ne;lt)QreJiinJ} with, 40 mLofm~thyleIle, chloride, 
", I ,o', " '., 

f9UowingSteps ~tat\<il;10;'PQmbin~BN qpqAqidextracts.ina sam~ 400ml beaker, unless 
the, ':BN ~xtI;act IHislarg~ ~ountipf emulsion;Jh~J1\it';wUlbe necess&ryjo use, a separate 

" ; 40Q,mLbeaker, .• ·,(i!QQ.qeI)tr.:ate:BNfaoc:tacid, e:xtJacts '~or Qnefin~Le*trac,~" ; ' ... 

":): 

NOTE: It has been demonstrated that two acid and one BN extractionicah be used 
for normal 8270 samples. This procedure cannot be used for DOD or 625 samples. 

" ;' /-

Foc;625extraction~\e.xtract 3 more times with 40 ln~dneth,y lene, chloride following 
steps 9 and 10. Combine BN extracts in separate4QQ',mL,beak;er:.Congeptrate BN and 
acid extracts separately for one final extract. 

t i :,' ~ (\ ;-)}!:";~:{" ;rh'! ;:!-i ) q,.:'/< ,;:; (~""': 

,In,tl),eJog;bp.q~;)l}ark;e4;~;NA,,~x~actipn~,,:ellte[.~b~G}~~1lt nanle"the Lab #, the date 
tiXtl1~~,te..d, the il]itifll: YQll!m~~ ~n9,tO;rnL f,qr thefiIiaJiv9J\ll1).~ ,aml,~nything unusual that 

l!m~y,p~v~ occJ,lp;~d,'Yitp thj,~ sampl~, 'UwJiq~lxoh.l,IJwf9rfl~%~eveJrAHs is 0.5 mL. 

16. ; .I?r~pw:~ t,o. qrX·thc,sal1}ple,hy"either,pf.t4!1lqlJp\V;lngm~tQ0<ls,:; '.,' 
.' 16A., .• Get,.;;Hi;9.g~~tan<l,:with ,~; dqupl~b4rit~e clamp:!lttayp.e~:H9jt. Cover the burette 

\S;h:lJ~lpjenqs: wjtl;lal,UnU,O,u.9l.,fqHlto;Pf!fwnt the PpssJ,~ilh}' qfsolvent touching the 
'.HI,a~~i9, fo~t~4J e,nds,an<t d~ippi~glin~9 tpr e~tJ.:'ilFt.Prll:lCFM,aArying column into the 

., ;.bijfYl~~ clawp ;~ll,4tt;~nsfer a;~mal1,ap1o!Jnt qtigla~s, }Vo()~ ,to,,~he top of it. Tamp it 
toth~jb()ttol}l'~it~;~ gla,ss. rog ~so.tlJat }taq~8)J~t!11y, ,co8et;~, the hole at the bottom. 
Add approximately lOcm of.S()d~\l,m, SVlfate, rOj tbe. C.oJ,ullW' Rinse with 20 to 

·30 mL of methyle~~chlorid~ anddisc~d thi's' ~i~s~' irii() the Chlorinated Waste 

., <c9iNajn,~r}Q\!t)1e,hoR~:9~ .,,' " . 

I.' ""16n." ;Set,.tip'!aiiririg;s;t~nd .. ~ji~;tu:nn~li":i~~~ce: a:~nl~l{;~mo»ni;Hf glass wool in the 
bottom of it, add -2" sodium sulfate to the column and rinse with 20-30 mL 

; ;., ,). , J,IletH~lene,GN?;t;ii<lp;Bisc.ar4.~l;1is;~'nse,~nto t~~i~hlorin!}Wr Waste container in 

17. 

",the,hoo!). . " , , ' :u .. " 'I,' 

, ' '.,: _ _-!~,;;k~1'~; :~. c,. ~c·{. . :'" . , 

If the extract was drained into ,~, P;~l,Wff\l~eJ),qtne,aqhi~p()iqt. yqJJ Will need to take it to 
the centrifuge. Push the "ON" button to turn the centrifuge on. Be sure that the large 

,";~o~?ew, aI;rayaila~1e,f9J." the :f?,p-~);;~mrifl.J~yboWes:: .Ihr)s,~p1plecmust always be 
<bal~t;J.,c:e~·~(,H~ce~sMY .\l~e, .~cJ~ffi1J1Y ;1;y;>tf~e;tn~n9,:jL~\WlarW:~t~4t ,using reagent wate:, 
,~et)~e"JPJP a,t.~S9;? a,B~J~e t«ijll?~fa,~Rr~}l Q~<r,:C!lqo~[~,~heJld ,fW? ~e sure to presslt 
40~p.( uqt~l •. Y?P' lhtt~· It ,'(~~c~·Move\ ~!J.e.~ev~ra,t tqe, lr()n.~o~,tN\ hd to the "LOCK" 

" l?o~~ti~?;2 '1:'~~n th~ J!me lQ ,~p:pr?~illl!lt~JY.}~' ~n;4tesi ~n9"9H~git,b,l}~~ ~o 10 minutes. As 
, . , t~~i ~qtgr: ;?,e9m~.t~Jll~r~J }Oufw:tll~r ,~We:tg ,see the~W;.'J I~m~;~I~ltal readout. Stay 

WIth the centnfuge. uqHl ~t ha~, <;ome ,up ,t.p.tQ~ rplT,l~S set tp }n.~lJre,tJmt It does not become 
unbalanced. Tbis'looks like 8888 on the dlgitai readdut. Should ihis occur, refer to the 

• I.' manual;, ,~h~n .. th~ .;c;ycle. ,is ,C9rnplete, ,*~< ,cli~itl1-1 ~rHclquh wW read ,p000. Push the 
: "OP1?N", Rmton ;~,~dJh~V9'rilr p~W u~:;; i¥PY~ the}evAi\~t J~tl r:t;ont of the lid to the 
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.. , ·'!UNLGC'r4"-position. -Open 'lid· and remove' samplei· the· sainplewill'usU'atly fbe in two 
layers 'with the extractolfthe~botto1n. ., , " ,., ') 

ReIhoveany Waterhiyerfrom the/ex.traot in the beaketorce.nttifugeboffle,bY·Ql1e of two 
methods;'!Rerfio-Ve withaPaJ;teutrpipetfe byicaretully IJ1.111htg'!Ulith:e'<Watet;layer; on top, 

--and:nottheS'olventH Disbard;thisiiilyerin the' sinklUse theismalleSFamoitht Pdssible of 
Na2S04 bysprinklirig the top ;layer,wfthNa2S0it'untiHohnrdens, separates;;a.ftd drops 
tti the,bottom.: i,''''':' ; ",J'; ,', . ,,' ' Y;,' 

":,",,: 

TURBO-VAP CONCENTRATION 
tow level PAHsample 'Concentratibtl is, primarily dort'e!15yJfurbON apt;lsing . 
RblXi1d-Bott6m·.TV1tubes~ ", ~"~" L'~~~.,.' , r,.> 

• Rinse a Turbo-Vap tube withmethylenechlorideandarrangeit underneatha 
" 'rinsed; packed dtyingf colUmn' or TuMe1.;, Pbur the'exttatt thf6ugh tlie' column 

'so 'tnatitwilI collettiht tM tuoe.' IUrrse the· 400~rhI9 beaker, 'which; contained 
the s61Ven(~~tHlcftwice i{.vithi 10,ito '15 n1L 6f methylene chlCShdfdmd add 
each rinse to the column to complete the quantitative transfer. After all the 
extract Jiil'sp~ssed,thro\igli'the 'ct51limti;' ririse t11{H:61i.imn~ith I'O'fo'i'S mL of 

", methylel\'e: chloride:: Total'jv(jh.ih'l.~\ in 'theglasS"'eva~bi:ator tube'~should not 
eXceed20U niLs' to' avoid'sprattering I(iIT the lid of tl-1e'Tfuibbi v ap . 

• " 'Record th~ numbers 6ftlle TutboLVap tube'in'tne BNA':iogbook and remove 
"the't6oe to a 'metarli.ol'der.i ;" To ne1p 'prevent 'cross contahilnation, place a 
" pi~6e;ofaltiiiiin'i1lrifoi1i6verth(eTi1ttio:VaINiilJe alidptihch' a small hole in 

'fhefo-p sb'tl1at thetiirrogeWtan be acce~se&':!l; ,i;" ":, , " 
";,,) ,'I;j; ~-l ,.~~:j~ _:,1:' . ..1, !'~f' . 

• Turbo-Vap Operation: Adjust the presstife\:if hittdgen gas''tank to >30 psi. 
"Make sure, the tank has ,200 psi or m,Qre 9n the main valve.', The t~1pperature 
'pf ihe'ghih shOUld be appr<fx'fm~tel Y '4noelsoDc:.F ~ " 1" , ' , ,<I 

, '; i it.' )' l ' t ',r ) " ~)f ' 

'. Pl~~etheglhsis ~va~ora:i6rfbb~ ir({hk tii~oo::Vap."Be~ 'sure to push tube 
down so the tip slides into the sensor well. ; Close" the lid to start 
concentration. Check that each position with a tube has an orange light 
showing, 'If the orange l\ght is not steady, bub6les may be in the sensor and 

, ; neetiteffiBva;1. (S~e 'tutb'o~VaihnanLi;l.l).': . F'; ",: ,; ~ -, " .' , 
.t~ \ 0 ~ ;'-,!r: IlL",; ~.-d,: 

'. 'Wpert'tlle ,beep' sbuncts irid~catil1g the enciof \coribetihatibn, ihe htiact will 
•. , .be'ai'ippr(Mm~~~IY obehaiffuL'{halfway' upttp,;oftube). Remo'Vethe tube 

froni'tht(1Jath~'lJseai9'; Past~tit pip~he to'draw u1i'the'sanlpleand transfer it 
't6th6' 2':fuL"rkt: THiS' IS THE MOST CR'triCJ\LPA"RTbF iIffi'ENTIRE 
,::\, !~I ~j ,-".1:,I.-.~.:1 :'!.,:" \:' \l".:-~ " - \:';-':-'.' <::-y,~,> __ ,<~':j «,::.~ ;;"'.: fP,.:.. ."'.<. :.,'-{ 

,,·oP~RA.TrQN!! I"~ 'A. single drop iepr~seritsabout '10p~rcerit Of'tpe total 
s'aii\pl~j: Before youhl6ye.tli~'iip Of'tl1g'pip~tt~'froqi'fl\etubltb,ili'~ vial, be 
s\ite·:tii~tj. iliopwil'l'ilbtfQrm \Yh tl1~eQd'an4 fall!~fr:' ,.,' '. 
":-'.! l;~U·~.,!;/ .;~:, .,>, ,<" "", -. ~., ,.; -'j' . . ,(:f",· 

'. ; Dri &' ~0.25 'mL6f melhylenl chlbfideh1t8 a(0.$61~lLiyringe~~q 'add this 
,', (' aliqUot to"iheceritrifuge tube: (Dta~ the> in~thyreile chibi-'ide intO- a pipette 
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and rinse the sides of the tube several times. Transfer this rinse to the 2-mL 
vi~l. Add IAetl1:yl~ne cl1lorjdeifrqm tl1t( syringe and rep~at ,the, rin~ing, Pfoce,sS 
until you have - 1 mL in the sample extract vial,'90mp¥~ this, volu~e toa 
2-mL dummy vial,9w~t5l!qing ,1;9.W;of solvent to insure that you have not 
exceeded I mL .. For low level PARs the final volume is O.5mL. The 
methylene chloride rinse volume, must be adjusted to achieve this final 
volume. Compare the volume to a 2mL dummy ~~al ?,om~tpiR;g,p.5 ml::,/q~ 
solvent to insure that you have not exceededq,,5.. mL:i.l'~e,F~I,¥,S operatqr 
will adjust the sample to the desired final voluolY; and add. int~~~J stand.ard 
just,prior to analyses. Cover the extract with a Tef1pn,seaieds~rew cap ripd 
transfer the label to the vial. . , , . . . .' "',' , . 

,'\ .< 

20. Determin~ the original sample volume by refilling 'till dinpli bottle' 't6' th~ mark made 
with "white out." Transfer the liquid to a plastic 1 OOO-mL ~radu~t&4'c,Ylihder and recoid 
the sample volume in the BNA logbook and the A very label to the nearest 1 b~mL. 

{ - c' :, ~ f '; I~- 1 ;:) ~-; I .' " ' 

21. ' The extract is now ready t'o be analyzed. Refrigerate at 4 DC or carrY ,dltl:;ctly to tiie 
instrument operator. Saniples must be signed into the Sample E~ftadrifrrgerator.bn 
log provided, enter the sample numbers, the analyst initials, and' fh'edate lind time'the 
samples were placed into the refrigerator. ",' ", ,: . i.', 

VI. DO~UMENTATION OF CAPABILITY (DQP", " ", , , ,"i. , ", ' 

Each analyst must perform a DOC to demonstrate:proficiencyWith thisrrtethod; Refertd " 
SOP-413 for guidance. " 'd 

VII. WASTE MANAGEMENT AND POLLUTION'P,REVENTION ;' 

Please see Waste Disposal SOP~405 for the proper disposal of waste generated 
from this area. 

Quantity of chemicals purchased should be based on expected usage during its shelf-life 
and the disposal cost of unused material. Actual reagent preparation volumes should 
reflect anticipated usage and reagent stability. 

VIII. METHOD PERFORMANCE 

Refer to SOP-201 for method performance. 

IX. HEALTH AND SAFETY 

Refer to the MSDS sheets for the chemicals used for health and safety infoimation. 
Also see SOP-336 for proper use of methylene chloride. 

REFERENCES 
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1. Test Methods fol' EValuating Solid' Waste, SW "-846,· Third EditIon 
2: ;400FR/Method625.' ' 

\ ' 

i. DEFINITIONS 

"j 

BNA~6ase/rieiltral add' 
'. . \ ."', .-~ ._ ~ t " ,_. 

ot; '~. Begt~es!,centigtad~ 
cdc'~ · i ~hJiiri of:2hstody"" 
DL -' 'd~t~ctiori Whit' 
g - grams 
KD - kuderna danish 
LCS - 'ir~abQratQrYGQl1trol ~ample 
~g/~- ;',iniGr9gram~n~:t;liter .' 
ilL - J,l11c~oHter ','" .. ' , 
llg/ml, 'm:lcr~g~a~s pet milliliter 
mJ -, '" ,w~l~ili,ter " 
lllI? - . millimetC;l,r:" 
MS-Il1~ii~ spi~e" ,>. '," • 

l\I[s:6~ matri~ spik'edupiicate' i" 

PAH- polynuclear aromatic hydrocarbon 
RL - reporting limit .' 
SOP -; st~J,l,q~r~QPerating pr0ced~re 
v/v - volume to volume 

Refer toSOP-431 fQl', fllI1therdefjnitiol)s 
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(Soxhlet';Extraction)' .,' .' ;, 
USING SW846 METHOD 3541\1 

SCOPE AND ~PPLICATION 

1. This SOP describes the extraction of BNAs and pesticideslPCBs from soil, sediment, 
sludges and waste solids by an automated method (3540. . !. .r 

II. SUMMARY 

III. 

IV. 

• 
• 

• 
• 
• 
• 

.'; 

... 
• 
• 

• 
• .. 

- .', 

1. ,. ,Soil.artdsolidsamples areillixed W'ith sodium sulfate ah'dex'tracted with'soIVe11t iria 
, ;'Soxtherm 'extfactbr foi ;BNASor;Pesfi~idesIPCBs;.; Theextracts arMhefl concentrated by 

either a Turbo Vap concentrator or by Kuderna'- Danislt" . ..' . 

INTERFEREN(1:ES' .' .... ; : " 

,; 1. ;, S0Ivertts;rea'gents; gla$§wate',"'a:tid'dth~r' ~ainple ,p'r0'c~'s'sirig! Ei.pparatus can add 
'inte:Ffererrcesto· saihple analysis; Method' blanks' must be" e~tracteaimider the 
same conditions as samples to demonstrate freedom frbIriirttetfetences.' . 

2. Phthalate esters commonly found in plastICS can interfere with the analysis. 
; Plast1csshOrtldbe:av6ided. " ,<,r' 

3. Soap residue can degrade certain analytes such as aldrin and heptachlor. 
Glassware should be solvent rinsed to avoid this problem. 

';:.> 1 

APPARATUS AND MATERIALS 

Stainless steel spatula, i I'" n 

Soxtherm automated extractor unit-with 6 position condenser assemblies, internal plumbing, 
electroniccomponents;'stand1alohe controller 'unit abd;~ cdppetcbHectidflt~l1k fof'spertt solvent 
Soxtherm extraction beakers-54 x 130 mm, capacity approximately 125-175 mL 

"Suitable thimble:(33 rlurt: diartieU.wby· 80 t6 94'l11mlengthcellulose'ot'equivalent . 
Qryiug ~oIUnifi' (Chtomatogtaphic colUmn)' - 20ltiin' 11); x • 300niiIi 
Boiling 'chips ~ Teflon" .', h: ,:' ',.:' 

Vial - 2~mL amber with Teflon-lined screw cap 
Vi<ll'~ 12~mL;dear with'Teflon~liriedscrew'cap 

/;Syrihge -1 mL, 500 111.' .' " U 

Gratluat~dcyHhdet<Glass, Class A, :100 itlv 
Pasteur pipette·(lengtI19" and 5;;3/4" ,'. 
Fasteurpipette'bulb . 
Labels' iAvery :,' 
Ring stand~3 prong: 

~ Burette clamp ,;double 
·Rings .. "; '~1; 

, . . - ~:, " 

~ !' 
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V. 
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::,"i. ,". 

Aluminum foil - heavy duty 
Nitrogen tank - equipperFwiih ptessureregul~t6r ' . 
Turbo Yap Concentrator with 200 ;m1eoncentfi;ltot tubes 
Balance c;; capable of weightngtoQ.;l gra111s,.; 
Aluminum pie pans for mixing samples 
Glass wool- Contaminant free. 

REAGENTS 
.. ~ ! .~, ' \ 

-,., ", 

.' " 
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:i J 

• Sodium Sulfate (Na2S04) - Granular, anhydrous, trace pure 10-60 mesh (purchased in bulk 
cOQta,iner;sJrom Fishel'#,S4H:i-, 10.8. or equiYalenJ) .pla,c.e<;l. in·a Pyr~x trayandhe.a.ted.at 400 C for 

,,' La, mi)).imum, of4~hrs, reffioyedfl,Qd thenq()o~y:djn openajl' in),theextractjon,la,b.,;placed in a 2.5kg 
glass amberjug and left at roo,l},ltY,wperatul'e; . !. '. ," 

• Glass Wool- Silane Treated (purchased from Supelco #2-0410 or eqQiyaltmt). 

• '.. .lVIethYlene:ql}lo,:t;\de:.Wle~~e J,tead SOP·336 b~fQt:e. h,andlillglitlMoJvent iIHmr laJ)oratory.) 
.'! '.. \(!)j~h191,'Ql1le,Ogne~!: -;suitaPie.fgl' spectrophotometry .and g~s clm;>matography (Qmrtisol v 

#DXQ831,~1: we.quiwle,nt) : ·,iJ .. 

• 

• 

• 
.. 
• 

" . ? \ -J - . ',! ! " ;"~ (. j \: , ~} 

Acetone - suitable for spectrophotometry and gas chr:oma,tography,(Omnisoly~0116-1 or 
',; eg.uiyalep.t.) '". ~ T 1"-

! ,'-' ~ ;-

HeX'ane - suitaqle for spectrophotometry and gas chromatography (Omnisolv HX0298-1 or 
equivalent) '. .. , 

Hexane/Acetone (1:1) (v/v) of the above reagent grades. 
, ;' _ ' '.i 1. ~:, ~':',. • ~ ;: ,.~ 

. Methyt'eJW (;hlpride(A'~(?ton~ (1:·l ). (v/v). of the',~boye reagtmJ gr!;ldes,! i •. 
/.'~:' : j, ' . 

Surrogate/Spike. Solutions.~ .Verify . the· amount· ofLsl,lI;togate/l)pike to .add .to· the sample/prior to 
addition. It can changedfajdifferentdetection:limiUs;rj::quired,;.orthe;yolume OFlsampJe being 
analyzed changes or if the initial concentration of stock is different tban .that listed below: 

i, J',' 

1. DNA SurrQgate (100 ug/ml)- The base:neJ.!.tral/il:Qd,aciqSI,1l:togatesare mixed together in, 
one solution. This solution is prepared in methanol by making a dil.lJtiQll of stQek:ptirchased. 
from a reputable vendor. Use 0.5 mL of tbis. 'solu.tion.per 15.g ofnopcagueQussample. (For, 
low level PARs use 1.0 ml of 1.01lg/mL DN SurrQgatespikillg'SQluUQIl,.} 

2. DNA Spiking Solution (100 ug/ml) ~ The base neutral and acid spiking)s.Qlu,tions·are mixed 
together in one solution. This solution is prepared in methanol by making.3\diltition of stock 
purchased from a reputable vendor with same compounds as for.;calibration.Us6'.o:S mL of 
this solution per 15g of non-aqueous sample.(For low level PAHsusel;0,inI.of1.0 flg/mL 
PAH spiking solution.) The DNA Spiking solutions contains all targets,;that are 
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calibrated for GCMS; DOD QSM requires all targets to be spiked in the LCS and 
M~Il\1SD.; '",;n ,'" 

3. ,T~M~,<:;B' {2,4,~,6~ T,(;l(raclll~r9-:meta .. xy:l~nelQ~cacIl19roJ)jpheQyl)Warm ,apd sonicate 
-; SurJpgat~ ,~()~utiQn,,~ pr~pare,~Lin a~~t(me, QY;.makil1g;a,cl,lt on fstoc~ purc.ha~e(l from a 
t:e,puta,ble,;~v,((nd9r. ,O,~,IPL ar,OS Hgl,~ ofJQj~,sollltipl1 isa9.p~d per l~g()f non~aqueous 

;, " .'§a,Jl1pl~· " ., ;';, ,ni',,,,,, ' . ';' ,', '(.', ' n' " :-,:, 'l'i; 
4." Pcn Spi~IQgS()luti,9n. ;Arocblor, LOl,6/1260 Q1,", the, ,PQB of'~I1()ice 0442, 1~4:8, 1254, or 

'.1260 ,are the 1pQst C(),ll1)1l01.1) is prepareq, in aqetone; .at; aconcentratiOI1"of,~.Oug/Il1l. PCB 
""" ~tQckjsusU,al1Y ,p,urchasc:?q.frQIl1RESllEK or, j!q\livWent., ,/ifhe PCB t();use maybe, determined 

by;vi,e"wip,g histQrical data. 01,", asking the GC operator. UseQ.5 mL,per 1$.,0 grams of non
aqueous sample. 

I. 

5. Pesticide Splking Sohition- A spiking solution is prepared at 1.,0 ug/ml. Use 0,$11lL per 15 
grams of non-aqueous sample. 

" " ; , ./, ' i ,-, .) {, ~f; ; ~ . ,- , , -,:-" . 

S;\.MPLE, COLLEGnON,p~ESJ!1RV;\' TI6N,.;\.ND HOLDING TIME,S 

L Salllplel"l}:re cplle,cted iQ< anapprQPl'!iate size:wide~moJ;lth glas$ jar (40;l. or 8 oz.) 
, "with a teflOIl~liIle.q Cap. .,',' , 

2~".\ S,a,wples arep,r,e$erved ,by ,Goolll1gt() ,4°C, " ,. ,. 
3. Holding time is 14 4a,yS froU\ colleGtion dat~;tq ~xtraGtioIl"\ ", 

Extraction Procedure 

All soils have a 14 day holding time counted from the day they are sampled.Determine the 
s(lmplesnecessary;tQex111l!.ct\llsing the followingil1formation. (PO ,NOT extract samples for 
which you have no information.): 

.,\'; g~«h: clay a'backlpg '~~PPJ.twil1 beprovid~d, i\1di~~ti",gs~q1l?le ou,p1!;>ers, with ~h@,respeFtive, 
,:,a.~aly§i~ ~~quit:ed,:} ,~iJ;l~ t~c:W~l,l all ;t~e:'>e~t~~cHonstra( A,~~egeeI) 'S0)l1ple~~d aIlp,plan, to. do. 

" !,}he, f~.ma.iH~~~aI)aJxsj~)¥Uhll)theJ~qui·i;~~,JwJdt,ng~ipl.e,,<, .' "" "" " 
;. Samples requiring RusH turn arou,~qJim~"imlr:Pe.)pgged·in thro.\lghqll:~theAaxWhich will 

require your immediate attention. Log'-'inpersonnel'will general1y communicatefuis need. 
• Check with log-in throughout the day and examine the COC (chain of custody) forms that 

ar(iv;e, with each set <;>f,samples; IL~n ~q~lysis i,s, Qngoil1g, e,xtra QC maybe ~vQided by 
rlckingllJ;>tliose eJ(,tr~ctl9.t1S, O~ ~e ,s~we9ai ".,,:',"" " 

,: \\,e~ihg,J~~ ~wat, gloX~S\~9d safetygl~S~~~~i~f ~amples' fwmc~61~r"Swnp~6s. mu~t.h~ signed 
'ou~ ofthe.,walk-il1iefrige~~to,r: En,ter th~ ~aPJ.ple numb¢rs,yo~f;)niticll~and,t.he9~te4nd time 
rem()yerl9ll the log pr,~wid~(L:Jnspe<;tasto ,wJle,rI:teqheyare ingl~ss and ha\t~ a Tef19n,)\d. Find 
out)~ l~ny spec~~rdihlti()p~ nee? to ~~made for,ih,~ bHe~t. If tile s~mpJ~hasa p~fcularly bad 
matriX", or.a strange ~~tr'x, see yOUJ; sluperv~sor tq fin? oU,t if a so~~let ~~traction is truly 
necessary. 
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3. Gettwice thenumber of aluminum pie pans to prepare the number of sampies you have plus any 
,t, additioilaFspikes'or LeSs 'and airi~th6d'blatik;" Ameth~d blankand (CS" mbsfbe pfbcessed with 

each'seti(')f samples. Ainatri'x spike; 'a duplicate 6(a: niatrix spiKeiduplicatearidi'LCS must be 
'ptocessed; for eaclianalytibiloafCh (UIHoa majdmuni of 20satnplesj!' 'MaKl an 'Avery label for 
each extract containing the following information: Lab #, Client name, Type of Aria lysis, Initial 
Weight -'pinal vollime, and the:Ub' prep batth code;('iThe'la1hir~p,ba.tbh;c(jde'>£orBNAs is 
'defineu as MMDD¥YBs#wliere#:' 1 =lstmethod blarikiOfithe day;2:k 2rld method blank of 

;<ithe day; fete. The lab prep;'batch·dOde':forPest/PCBs!is·defitied a'8 MMDD¥'YPs#lIsing the same 
·logic.' The'Method Blank and LCSlabels must indul:1e all lab '#s ihthis set of s'amples. 

4. D~cant and discard any water layer on a sediment sample by carefully pouring this off into a 
,ttasncan. ' " ' , " , , " .... 

5. Dump the entire sample into an aluminum. pie pan and mix sample thoroughly with a spatula 
until mixture is ho'mogehdris~ (Discatdanyiforeigri bbjects' sucB.as'~ticks~ le'aves}ind ro·cks. 

• 

• 
• 

IriS extremel:y;impo'ttdhi that waste MhenapproprlClteJ,"s'oil and sediment samples be 
mixed thoroughly to ensure that the sample is asreprescmtaiiVe as possible of the 
sample media. The most common 'meth6dio!mixing is referred to'dS' quafteri'ng. The 
quarterin,g proci!dure shouMbeperfo'nnea lisf~j[[ows: ; , . " 

The material in the sample pan(inorganic-plastic/organic-alu!jn~num) " sl:wuld,qt:,., 
divided into quarters and each quarter should be mixed individually. 
Two quarters should then be mixed to form halves. 
The two halves should be mixed to form a homogenous matrix. 

.' ,~'. . 

This procedure shbuld be 'repeated seV~tal times until the sample' is adequiltelY'mixed. 

NOTE:'Sarnples thaNire clay type materials Should he handled ili'a differehfmartner. 
Due t(r thJseitype'sample rrIatdces;I1avirtg an affblity'to'stitk i6mQ~fanytbingthijt touches 
it, another approach ,must be follo~ed.t)bt8ih(fepr~seIitatiyes~b~sample ~1iqQ.Pt from 

f.,,":, < ,,' ',- .l' "'~" l~.'_ i',' ... :r' _ 'c. "._'. ,-,e.,., : .... : i. '" :"J('" .•. '. .• ,.'~!' ". . ~! • i/-YlJ'i '~i '.\:f 
the center brmlddle sectipn of the sample contaIner i , ' .' , '," 

• ~ .,. ; , ; ,: ' • " < - '. -, i' , ,c : " .' - , {( ; c' , .~!; . ;; • . , , , ' . , , :, • 

, l',A , to: ., ~ - : ./; n' 

6. ' 'Place kri~lumimim pie pan on' the'&al~nce a~d'zerb it. Calibrate balance' ~ith' )\STM class-l 
Troemnerweights or equivalent, bracketitigaesired 'weigh((SOg, 20g; 109,'5g~ 'lg). Record 
~alibrationin the Extr~ction calibratiol,l/ternperature logbook. Using a sp,atula,trap~fer the 
'appropriat~. W'eight,.·' {1O-20g"ani'sd~pendin'g UPOIl client 'or' . p'roj~~t '.~pedf1~ ',Detection: 
'r;,i~ts(Dty' ~p<vor Reporting 'p'mitS (RL) l,' or a repfesentative sampl~ to' ,'th~nearest 0.1 
'grani. NohmHlylb' or 15grafh'samPlewe(gHts are used .. Record thisamounton'yc)l,lf label. Put 
'you~' l~bel on, the side of the ~09~niL beaker .. For spiKing' 1'1lrPoses,weigh 3~1iijuois of the 

, appropriate s~mple. Pick a' sampl~ withagb'odrhatrix; one tha.t rtuxes weli; non-oil~:,etc. 
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. "'f~cld -, 2Q, gram~\ qf :~o,clium ;slJlf~te, ~p thealll,miliu11l, pie PaP',. Vsing~,~patvJa,l,a,l}q/Rr. ,a gJass rod, 

,mix the, s,anmle t\lorpl!ghly: w'ith ,the ;sod1uu1;s.ulfate llUjiljtpy,eproeSi a ,sanely tex~UJe:j'lf;rrecessary, 
, aM add\tipna,lsodillm',S,ulfate. When J;'ewov~m~;the spatl!:laor ,gl<lsS rQd.from~evnxecl, sample; 

leave behind all the salJlplel:}ossi~le.; ,'<;:;9,y~r'1tlw WUJniPllffi,IJ!e;P<lP; Wi\thJoH,.and, continue. to 
weigh up the remaining samples. For the method blank and LeS, simply weigh up is grams of 

.:" ,s9~juw slJlf~te;; Tbe n.wrjJ5.cU~e9, foqbyW~~h~9, l?liluk :a~J·MJQ.s mu~t ,be; fre~ pt: ;the ,ap,alytes of 

9. 

10. 

.; )l1t~r~st,an<;l, P[ppesSed tllfRugI!the §aV1~ ;au~lY#~;:)J~tepsa,s Jthe sampl~s·, .; , 
!;"h.l- ':; 'I, '.-d L:'.i' 'd' ~~1, ~-.' ,- ',:!t/' ~\;' .,<; 

Tran§fer, !be, sample il:\p.4jtSo l~PeL toll. SQxfuerm,b@a,ker,which,has 1:)een, prepared ll§ing'<lglass rod 
to place glass wool in and over'thellOle,atthe,bottomsjde! "r ."';, ( , 

.. "):,;, .. ~ ~'l . '_"~ , ._ ~ ... ~:J 

. MAke up., 1 :J.' Meth~lene(c;plori<l,e/Acetpl1~ ,(f~r ;B~~S)9F! ~: l.tIe~flI\e!'Ac.etone. ~f()rP,~.s~CBs) 
by mixing ~Oo0wt, 9f wethylene: pp!or,isJe:prp~J,(~ne, with" :?QOOullo,fll,<!etpl}e in a.40'99}lll amber 
jug. Add 120 mL of this mixture to the soxtherm beaker for each sample, method blank, and 

;sp*e :~flgdb()ilil)g,~::hips. .'.. 
, ' '.... , ": •. ! :", '. --;'.~ " '.'. _. ' ,;;. :'_.5 'l-t ,- ~ 1\; . ", , , ," 

.;;. ~ _, !,';" .f;~: '. _, ,":,.i .t-;t .i. '!,' '.:,-'_ . .:1 ._~;j ~.; /~)\<.: JL:}~:~' , " I >,< .. , .. 
ye~i~Y}he ~wo,uptof su~mga,~~/~pik:e, ~9AqqJO the,~,amR~e ,nrAqp ~g .aPcli.ti80.Ity~p.. Gh.ange if a 
,4if~eJ;eJltdeteGtiol) liwirj~ r~qgired PfJhe "qlRffi,?pfs<l~p.ly, ·gejH.g:~nalY~Y4 cb~ngf\§:i Se~ out the 

.. ~u~oga.t~/spi~e, atleast,ten!1;lliJlutesR~fQWl,1~~SQ allpwAk!q Wl)lrm M) rpom tewp~r~tu~C(. Someone 
·ITIyst cXyrify that. tIW; S?rroga.te!~pik,e ha~: peenfld~ed by, p',a.Ci1}g}lCh~Gk lll,arkon theJabel as it is 
added. i. • ' " 

:;{',,:~-' .;,;",{ •. { -,' ~ _ ,~;.)'~" .-·Y:'~_' ,~.' .. " .,,\.~ ~ t\.:~ ;~~/'::"';';'i~~~« ~:.~~.!c ';:~ ~/= 'jj .!;:l~ ,,~:- ;>, _:~" ~.-{~) .. ~. / 
Using the I-mL glas,s syringe designated for BNA surrogat~"a~,9:,9!S,:~'Rf}~WA,;WJ?;ogate to 
each sample, spike, and blank. (For low level PARs use 1.0 ml of the 1.0 ",glmL BN Surrogate 
spiking solution.) or using the 1.0-mL glass syringemflr~~4TCMXlP~B ~.urtogatel add 0.5 mL 
of TCMXIDCB surrogate to each sample, blank and sp'ik~: .,.' '".:,'\.., ., .......... '< .• :' 

For\h~ BNA' ~~~pie in e~~~,~n~i~~ic~I.batch selected for spiking, use~e .1.0~~;glass syringe 
marked Base Neutral Acid Spftq'1g, ~<;> add 0.5 mL of the Base,NYHp'~I;A<*.\,S.Bil9P.g solution .. 
(For low levelPARs use 1.9mlp~ t\Ie 1.0",glmL PAR spiking solutj,op~),. '. i.i 
For Pest/PCB samples, deterrmoe if the sample will require 11 J'.e*c,~<;lec!Spjke. apdlor a PCB 
Spike. Proceed as follows: .. ,' .. i,., . .' ' 
Pesticide and PCB - set up,t~qics:s - one for Pestic.i,de;g;~~~i,p.~ a)ylI~ ~~~:spikeand one 
for PCB which should be spi~~p'l'YHh PCB 1660. In additiop;to;th~;L9~s,.;.;a;Pla,1rjx; spike/matrix 
spike duplicate is necessary for the pesticide. Prepare a PCB, matrix spikel matrix spike duplicate 
if requested by the client. ,/, <.J;,,",) ".,\.,; i,e ,.' ,i'; .. 

Pesticide only - To the sample in each analytical batch sd~(s'fed fof~piiang, add 0.5 mL of 
Pe,~tic~QeSpike,(Mix.A&:mwi.th a·glass syringe dedicated for Pesticide Spik~" , 
PCB' 'only - To th~'sampi~-.i~· ~~ch,allalytical batch selected for spiking,:addQ.5.mL of PCB 
101611260 (unless otherwise slJ,~ci!ied, 1248 for BB&L) using ,a ~.O ,I@,gla§s~yr~nge dedicated 
to that PCB. Add 20 grams qf~fl2S0,P; ,~> 
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: Automated"Soxhlet: The- S6xthenn,willextract any 'llumberofsampIes up,'to Six/per run:' 
,:Genen1lly, we setup to c0mplete' foursefs'M sixadayorlas sampldoad permits with required 
, QC:";Eadiexthlctioncycle takes 1-2 hours. ,Reference D./; AnalyticalGperaior's Manual for 
'prograhlIhirigaild niakiIig'atljustmenfs td'extratti?nc~c1e settings:" ,: ' 

.; /' 
.t, n 

The extraction thfmlUes are' placed itito the'! irespectivehtrllctiorl. tmnil5le holders (thei 6pen 'end of 
the thimble is nearly 'flush '~1th the 'upper edge of therriet~l' ring. 'Transfer; the s'afupleinto the 
extraction thimble. The appropriate spiking solution should be added at this point (surrogates, 
MSIMSD'orLCS etc .. :.)i(Pladrtg a sniaU, piece of giassw66fsuffiCieht to' covet the''diameter or' 
the thimble will help hold the samPle inixtllrJlinthe thimble.) ,; 

Place 1-2 boiling chipsin each extraction beaker and place each extraction thimble into the 
'appropdafeTabeled 'beaker tl;ieh'add120: nills '6f theappr'opriateextraction' s'ol~ent. (1:1 

i A2etdnelHexahe'for 'PestlPCBs ()t' 1: 1 AcetonelMethylene' Chi bride for BNAs.) 
• I : ; ')_",,~ __ .:-. '> . :; ; 1_ " .-. 

For loading samples on the Soxtherm, the condensers should be iIi'their riils2ctipositiort.IfViton 
gaskets are to be used, install them in the.extractionbeakers so that a good sefllwill form 

,between'iheeX'tfaction' beaker;a@'theTef'1on'extraction'cYIitiHer. Iristall the extradi911 beakers 
, by' depressing thd ndldii'lg 'tfa'fuidin<l',carefi1lly' sliding the beaker' onto ()roff theooft6m of the 

Teflon fitting that' is situat'e'd b'eIt)w' the glas's'c()nden~er. AfiertHeext'ractionbeakers' c6ntaining 
the samples have beetl loatletl()~f the So:xtlie171i,;push all beakers against'the tear lithit stop of the 
hotplate. ".! 

The Soxthlfui is ndW'ready to' tun\vith orie of the ptografus Iisted'e,elbw(rememh~rto check 
the sig,.~ :g1assonthe front of the Extraction Unit to see if the solvent collecti()D tank is near 
tuila:~ashouldbedraii1i;d):.; '. \ ,i'" ' "" • . i" . ·.i " 

< t '" c,' • ~: " .\.:. , ;,;: : _' < ~ '- ; c .'" •.. ~ I ~ 

Temperature 
. Boiling Tirrie 
iSoititiorr R~ducti()rtA: 
Extraction Tiirie\i i 
Soluth:>hRediittii:>n B 
Solution Cooling 
'Solution ReduCtion Interval 
S6l11troniRed~ctiofiiPulse ; i, , 

BNA Extraction Program 

Te~peniture 

" 'Boiling Time 
'Sdlution ReduCtiort A' i 
Extraction Temperature 
Solution Reduction B 

= 165°C (M~imum temperature 200°C) 
:= 30 :rhitiutes' , . 
~ 5xI5,rril'" , , , , 

, = 30 niirillt~s 
'~O miriutes 
= 0 minutes 
= 2.5' minUtes 

. =2secQhd~" 

. = 160°C (Maxim~m temperature200bC) = 30niiridtes ' ,i' ' ' 

=5x'1'5riil 
= 30 riliritites 
= 0 minutes 
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Solution Cooling 
,Solution R~4~tAon;I9~erv~l'i' 

Solution Redtlction Pulse 

,-.' , 

::: o minutes 
:::;;-;2.5mi)1Qt~S'i • 

/,' ,:::4,s,e~onqs 
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!', At ,th~;~ndof,SolutiQn: Co.olingi,time the.condeni'ierSiJtnde~tl1ac,tio.nbeaket assemblies are 
.amomatic&lly. rl;lised off the. heating"block: and the prOoess!;completiQrrmessage appears on the 
displa)!, '~erm)ye the beake~stto a. hooli.amicontinuewJth thepliocess,l;ls,list~d below. 

'-'"1 ~ ,,'. . 

13. Enter the following information in the BNA, Pesticide and/or PCB extractions logbook: Client 
I,. ;name;dLaQ,,#.; dl;ltenextraoted, initialweight,'>finaivolume, soxtherm,'positibn, and anything 
. "" i unusual th&t lll,I;lY: ha;ye(oc~un:ed with this sample~ Enter:the ID#of the sUlirogate and spike used 

and.tbe initial;'!;Qf the, ;person: that,verified tqeir:additiQn to. the :sample .inthe; appropriate logbook. 
. 'Alsoxecotd tbe Venqorand lot',number Qfthe·methylene;chIQricle, or:hexane:,and acetone used . 

. ,:1 . i) ,,:;. i""J~ I 

14~; I)rythe sample ,by ~Hheripfithe following methods; . 

15. 

14A . 
, . 

Get a ring stand with adoyble burette clamp attached to it. Cover the burette clamp ends 
:with aluminumJQiHo,preventJhepossibility of;solvel;lt:.tc>uching.·the plastic coated ends 

;") 

;;anddvippingdnto;theextract :·Rlaceadnying;c.olumn into the, burette clamp and tr&nsfer a 
small amount of glass wooHo,theftopjof it.iTampit to,.therbottom with a glass rod so 
that it adequately covers the hole at the bottom. Add approximately 10 cm of Sodium 
Sulfate.totbe, ~OhJmIh. ,l~.inse· witb'40 to, .3,0 mL. ,of: meth~lene chloride or hexane and 

;:di~,card;thi;s\r:~n~~b\nt<> ~he' apprQprja,te.,\Y(lste "Gontainer(rp,ake certain that methylene 
, ~hloriqe! w~~t.e; goe~; tn ~h~chJorhlat.eqsol vent :wastecQnta,iner in, th~ hood). 

··HR.: .. ,.~et uP. a rillg stJm~;ltlJf~npel~.'jnac~;:a,sro.l!ll(l~O~>J,1t~~~i~ss:~O~1 in the bottom of it. 
"Aqd,':"4;~iS9d~1,lm,.~IlJ.fa~e' to)be coJumn..avgriuse,witb·20-30.mL methylene chloride or 

; " i.. ·p.exan~ fpf,.P~~t!pq~ s,,·DisQard tllis! ril).se.,; , " 
{" "---',., " 

TURB€>· V AB}Qo.l'{QENl'RATIQN 
,;1 '.;\ 

" ;: t A Tu,m·on the, 1.\lrQ9 Yap, and seHhe ,temperature at4D~(i>-5Q°<;::. This temperature is 
pecessfUy to eVflpqrat~:tlte; &c{(~qQe .. 'A4j\1sj pr~~sllre9fnitfQgen gas tank to >30 psi. 

i, : ~"l,<.e sureitMtan~ hflS200mi.pr mqreqnJpe. '.maill'valvp . 

i',. 

. I.! . '1' 

B. Rinse a Turbo-Vap tube and arrange it underneath a rinsed, packed drying 
colurw'fll;I1Ile1,. ,Pour th~eJl.tr~c.Up.t:'?,\1gp!becplumnlfunl1e.l~~!hat it will collect in 

i ,.the, tl,lbe .• " TotalyoJlulle .intlJ.e ,g~~s~;\ey~ppFat(jrWb~s}:lo\!Id p'qt exceed 200 mLs to 
avoid splattering Rl1:, tl}~, ~i4 i ()f JIW.<rurbQ~Yap.: Tbe.refore the process cannot be 

. ) i' complete.4)n9n.e ste.l?, ,:t;>01l.\". en9ugb.~f,the ,extract fromthYi 4QO mL beaker to reach 
the 200 mL level mark on the Turbo-Vap tube. To he~HpreYyntcross contamination, 
cover the turbovap tube with aluminum foil and punch a small hole in the top of it. 
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A portion of the extract will remain in the beaker. ThIs should be set aside with the 
funnel used to dry the first portion of the sample placed in the mouth of the beaker. 

C. Record the Turbo~Vap tube number, the vendor and Idf nrimBer,of'lIexane used in 
the appropriate eitractiorllogbook. ",,' " ' 

D.' 'Place the glass 'evaporator'tUbe in the, TurbD~Vap/ Be, ~uie to push tube 'down so the 
: ;:., tip:slidednto the ·sensor well.,€lose 'the-.lid:to' startConcentratidn. Checkthat each 

; , ' . pbsitioniwHh '1;1 tiibe1hasanorangelightshowirtg:Ifthe :orarige Ught'is'I:'idt steady, 
bubbles may be in the sensor and need removal. (See Turbo-Vap manual) . 

• ~" ,\ "j"} ",·iii .orf :L~.:.~·{;(~·;:,:r: ',; 

[ , " E; " When' the extract: has' been concentrated (to' '.;. 1.0: tnL, ttm16V(\ it'from; the; Turbo-V ap 
,,. . ,: . and; find the' remaining; extra~t ;' 'Reuse lthe original, funnet~and pour' the remaining 
'. ". extFat;tthroughit so thaVW draimdnto'the'turbovap tube: Rin'seethe 400,tn1, beaker 

", ' 

, ,twiee,,"with "10 '~QO .m1.s '0£: methylene chloride lbrhe~arie' for PestlPCBs' ttahsferring 
the rinse to the funnel each time. Finally rinse the funnel with - 10 mLs of solvent. 
Place a piece of aluminum foiroverthe tube and wit11.'lH3natpiemarkan"X'''dn the 
aluminum foil. Remove the tube to a metal holder. Concentrate as befor,e. 

E·When the,b'eepsounds ipdicaHngitheend;of q:mcenttationilhe extract will be at 
approximately: onehaIf'mJ;;,[removethe tubeifrom'the ,batll'.~{mhe,extracts are ready 
t0he:ttansfettred'intotheira.pp{opriatevHlls~/'," , j.q "'~' 

,1()i )- I ~ • 

• "Foll PestIPCBComplethm: Nold thetubeand,the:sample viali'in' one hand at about 
, aA59,angle~'Use;a 9" pasteurpip~tte to draw up tM csampWand transfer it to the 

, ,;;" , 'lOmL viaL, Beoarefulnof- tospil'l {friysample dbting; the transferoecause one drop 
represents 5% of the sample and is a critical loss . 

• ,' Filla 10iitJL:!graduated;tYlinderwith'9~5mL'ofh'dahe; Add 112 of the hex:~Ae to the 
, i'tUbe;' Dthw'irtH) 'the"pipette'abdtinse doWn the EoniCtrl pbrtionbfthe tube several 

times. Transfer this rinse to the-TO tnt 'viaL' 'Add;tt{e'refua:ii1irig' hexane and repeat 
this rinsing process. Cover the extract with a Teflon-sealed screw cap. 

• BNA Completion: When the volume has'beeNiedi.fcea'tb'D.d}s(':'o;\t)'mi; 'remove 
the tube from the Turbo-Vap and place in a metal holder. 

• Use ~9"Pasfeur pipette"t6:tthiisfer the'extrild%a'2 rut am15e'r~iaL THIS IS THE 
. ". MOSTCRITlCADP1\'RT'OFTHE ENTIREOPERATION!!! A single drop 

represeifts aboUt' '10: percetif6f the total safriple. j ; Belore 'you riio~e the tip of the 
pipette from the tube to the vial, be sure that a drop will not fortn on the end and fall 

:: 6ff. ..;;, ,,"r" ',\"" ' .... 

, • 'Draw.IJO;20 tnL;bfriil~tHylene ch16ride irito a'O:SOmr.. syiiqge aild add - half of this 
aliqbot totlie:t'ul:ie~:DraWtheihethylene chlotiddinfo ap'tpette and rinse the sides of 
tne tube~'severaltim:~s>;Tra'nsfer this rlriset6''the'2 irltvI'aI.'A'dd methylene chloride 
from the sytirlgearid repeat 'the rinsin:g prdce~s u'ritil' yoti have':" 1 mL in the sample 
'extract'viaJ. ;, ii[,i,,; ,',' . " ii/), 
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• hQ~1P~re t4i~, vqh,lIn,~ toiai4 iIUJ.. 4u,I)1plY vi~J, Goqt~il,1iQg J .. ll1J". of sol y~qt ~o insure' 
',' ,; ;th~t yqu,havenot~xceede(p iw}..~pnlQ,,¥ ~evel:}li\fI~;t}1e ~~n~l yolume)s O.SmL. 

T4e;methylene colorid,e rin&e. volUllle' muSt, b.e wijusted, to'·acWeve. tbis final volume. 

Compare the volume to a 2mL dummy vial containing 0.5 mL of solvent to insure that 
you have not exceed'?<:l915 ~. 'f~!;( ,GGM~ oper~tE!n \yi1,lapjust;the s,alllple ~o the 
desired final volume and add internal standard just prior to analyses. Cover the extract 
with a Teflon-sealed screw cap and ~ansfer the label to the vial. 

!NOTE;: Jf the final e,J\~ractis y~llQ~vor darki~ color or, the ma~i,x. .\sfoily .and viscous, 
\ further CleanllP PllfYl),e desi~~d,;~ef¢{tb, 'sdR~. 307 19' 3Q9~nd '~3q:331J333' for further 

cleanup inf6tmatio'n: 'Discuss de~hup pbssibliities whh the analystand/or your 
supervisor. 

The extract obtained above may now be analyzed. Refrigerate at 4°C or F~y.dirt?ctly;,t,q 
the analyst. Samples must be signed into the Sample Extract refrigerator.' 'On log 
provided, enter the sample numbers, your initials, and the date ll,nd time.the sa1llples \Vere 
placed into the refrigerator. . ","'.; ,.... ;.' ; ',. . 

t; ,'l.';' ("\. -" ,";- j~: 

Determination of % Dry Weight - Weigh S-IO grams of the sariiple fi6inthe bhlk jar 
used for dry weight analysis in a tared crucible or aluminum p~m. Dry overnight at 
IOSoC. Allow to cool in a dessicator before weighing. Calcuhite'%Jdry'weight as 
follows:"'" ',.'" <1.' '," 

% dry weight = g of dry sample x 100 
'gofsample ;.~" 

DOCUMENTATION OF CAPABILITY (DOC) 'J: , ;" 

Each analyst must perform a DOC to demonstrate proficiency with this ,method. Refer to ) 
SOP-413 for guidance. 

IX. WASTE MANAGEMENT AND POLLUTION PREVENTION 

Please see Waste Disposal SOP-405 for the propel,' disPQsalof waste generated,Jrorn.this area.: 
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Quantity: of;chemic'aIspurchase!d:;should"h~ hased on expected mfage during its 
shelMife :aWd tlieiliS'pbsaicbstbfuntised"matetial. Act'ualfeagent. preparation 

"v6lumes zshouldi reflect ;:tnticipated asage and're'ageritstability: ! 

X. METHOD PERFORMANCE 
. ~ J "" . 1 , • 

Refett6 S('jP;;20F~rid SOP~211 fofmethod'perf6rrn~nce."'" 
'i ;::/ 

, ./ ' 

XI. REFERENCES 

, "1 :'·Test'M.etllods"fbt' E\7al uatlhgS"olld; Wast~Physic'a.lICheni.ic~l Methods, 
SW~846; .Third Editio~~(lJpdate III);'MethQd";35.4i. , .. , .' . 
. ,,;), " .' '. . .... " '.',. " .... '. '." .,'," " '.. ' , 

DEFINITIONS' rt 1 '1 ',.}.i 

DC _ 

COC
DL-
g -
KD
LCS
p.g/L -
~L -
p.g/ml
ml
mm-

degrees centigrade 
chain of custody . 
d,~te~tiQn, limit, '. 

, . '. .. ~ r,- . " ,; '. , 

grams.,. ,', 
klJderpa,..dap.il?.b' .' ' " 
laboratory control sample 
micrograms per liter 
microliter 
micrograms per milliliter 
milliliter 
millimeter 

I ~ ! ; 

MS - matrix spike 
MSD - matrix spike duplicate.,,! : 
PAH - polynuclear aromatichydrocarboris 
PCBs-polychlorinated' biphenyJs ' 
Pest ~ pesticides 
RL - reporting limit 
SOP - standard,operating procedure 
TCMX - tetrachloro-m-xylene 
v/v - volume to voluMe .. ~,',/; '/ 'i " " .. ! 

RefertoSOP-43:1 for further definition's 

V:ILABIQA QOSOPISOP-329 Rev 16.doc 

'. ': 

;) , 

',' 



EMPIRICAL LA:aQR~TOR:IES, ~LC SOP-404 
Revision: 12 
Date: 01/05/09 
Page 1of23 

\ ';' 

, ~ _ . J 

'j'; 
LABORATORY SAMPLE RECEIVING, 

~ , ,~ •• ; ~,<, l' ~ I • , • 'I " , I • • 

~,- .-

,LOG:J:N AND'STO}tAGE 
) ."""-'-,,....,..,...-'-'-,,-~~....:......-..,....~~.,...,...,.,~-+i.·o""'."...,' '-;";":'+"",-' ~--'-'-~~~"'''"''' ~..,.: 

STANDi\RDOPERATiING¥ROOEDURES' 
,,_' __ t. : . : • ~! ,:- .- ,'j .}', 

SOP NUMBER: 80P-404 

REVI8ION'NuMBER: 
','). -,1" • 

;'J 7 

\ 
\\, APPROVED BY:, \")' . j,' 

EFFECTIVE DATE: 

.DATE OF:.LA8T,REVIEW: 01/05/09,' , 

V:\LAB\QA QC\sOP\sOP-404REV12,doc 



): ,', . 

EMPIRICAL Li\BORATORIES; 'l .. 'li.O SOP-404 
Revision: 12 
Date: 01/05/09 
Page 2 of 23 

LABORATORY SAMPLE RECEIVING, LOG IN AND STORAGE 

This SOP lists in as much detail as possible our daily procedures for sample receiving, log in and 
storage of laboratory, s~wples" J~.eep in mind that th¥re may be project specific requirements that are 
more stricfotdiffereni ith~h)our rohtine'procedrir~L,trtthese instances, the project specific 
requirements must be me,:t ~l\d,f,0lJ0\¥~<;l/, ~ltpough ,a few project specific requirements are detailed in 
this SOP, i,e, USACR·certificationissues,not every situation can be addressed. If there is ever any 
uncertaintY,RIJ'~l1,atPn;)y~durys ;n:t,u:~tbefol1pwed.,plea~e see the Testing Coordinator immediately. If 
ever itidoubt, always go with the more stringent requirements. This document will constantly be 
reviewed and revised as necessary. 

SAMPLE ACCEPTANCE CRITERIA 
:~ ,- ' 

Asam'ple may be rejected f()r compliance purposes if it does not meet the following criteria. 
Analyses may only proceed after nqtification and approval to proceed fromtj1e.,clienLorJrqm,the 
laboratory manager. ' ' , , ,,', . 

1. Sample must be properly preserved and in the proper container for the requested analysis. 
2. Sample integrity must be maintained. The container shall be intact without cracks; teaks, or;; 

broken seals. ' 
3. Adequate sample Y9hllUe. t):l).l~t,b;e reF~ivedfQr the requested analysis, including volume for any 

requested QA/QC (MSIMSD): ' } ',,' '; . ',' 

4. The sample ID on the bottle label must match the sample ID listed on the. chain of custody. 
5. The sample container label and the chain of custody must l?e completed with indelible ink. The 

sample htbel m4&~b~inJ.aptian9 Fsi al.l:neCf,essaryinformaiion; to include: sample date, sample 
time, sampler, and sample IDllocation. The chain of custody shall also indicate sample date and 
time, requested analyses, and all necessary client information. 

6. Sample temperature must be. less"than 6°C or received on ice. 
7. Sample must be within holding"tHne 'for the requested analysis. 

These issues are discussed in 'more' detail below under the "Sample';Receivi'ng" sedron 'ofthis 
document.' 

I. Sample Receiving 

A. Samples are received at the Empirical Laboratories on French Landing Drive in Nashville, 
TN. 

1. The majority of samples' are shipped in coolers by couriers such as Federal Express and 
UPS. All couriers are generally received in the Empirical Laboratories Sample 
Receiving (SR) area on the fifth floor. The laboratory is located close to the Federal 
Express (FedEx) distribution station, therefore we often pick up our coolers at the FedEx 
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,location" andJfl~nsport Jh~m, ·bacle d,i{eqtiy to Jlw,Jabomt~u;y .. " .spnW ,ooolers and/or 
,sl;lm,ples.m;e delivereQ ,ciiregtly to theSE. ,;;lteabYflle ~amr>leraQdl:or,cljttl1t.. i,' 

2. Some coolersand/or' samples may be. reoeiyeq,· dir,ectlyl by j·El,11pirical ,Laboratories 
Sample Receiving personnel. If samples are hand delivered by the client make sure that 

. ,-ne,cess.ary paperwprk,is, includedi~nd ,th&tYQu;sign;anc;tdate tneQQ..ain:pt1 cllcs.tody. If the 

. i }3mpirical Lqbora.torie.~Ch«ini(}f Custody, EAtt(lchn,z~nJJlJ ,Is J,lsed .tJ;l,Ii\ ,white and yellow 
cppy ,pf the, ohain .0~qt).stOqy. is retained and the, pink ;copy;must ibe given to the client. 

: : ! 

13", Wltep;going tlu;(j)lJgh;th~ reqllired\steps'{or,'S,ample,·ReCeiyipgi,&nc;i$m .. l1ple;Log In, keep in 
'. mind that,a,P',prectiv.eJtction 8epQft (CAR),jQt·,$ampie8eQeiying [Attl!~h.ment III] must be 
,qompleted:to ,document, ~ny propleJIls,qiscrepanc;jes,· Pfojectql:tl;lnge~i.etc. ~n90untered during 
the process. This includes but:jsnQt ;llmi1:eq ,tojncQrr~(jti\samplel.containers, improper 
preservatives [chemical and temperature], chain of custody discrepancies, sample 
descriptions;. etc" A, GAR may be· completed jusuo keepa;feCQtctofa sitllation, Which is not 

", . ,.;aGtl)~ny "O\l~ o,f'cQll).plia.nce.)' ,)I. • ':,' . 

• ' -,'j .. ' i 

1. Make sure that all information on the CARis stat~ldclea.rlYl';;tnc1 wry detailed. Many tfmes 
it is ~ecessary to refer to these documents a year or more after they were completed. 

'.', .. I;>Qcume1Jt'all ,q()rrespond,ence,)ipc1uding~na1Ue, date" cgmp,apy a:Qq J~,sl?Qnse;;,!' 
:;.,;, ,;' •. ,'.. j, i~:~ ~f_;\~,;: .·,~r~t I . ,;. :,:.; :.'.i:~:.:!.' F,';'·., ~f!l, 

2." ~h,~ QARJonn,s )llUSn~e, JlJ.lmR~red ,sta,niI,!.gwiJi1INo., OOl.,l:).tJb.~ peginJ;1ing ofJpe year (e.g . 
. ,Q 1-:001)1 .Nol tWQ Jonus: shGl,l,1lcJ ;ha;V~1 tl)e, same number i! iAll; ,CARs; Wllst b~; forwarded to 

'. '.) ,thy: P;roj~o.t,Manag~r ~nd/m:.re~~iying'maJ;l.ager fo.r'l!pproyalan,q,qistdl::m~iQn,(THIS MUST 
,q,B.E))C)Nij, A?,APOFc WflEN1J;IE PR,OB,I"EMI,S,I1J:JA:r,IPN:IS DI~C()YERPD. 

1\ '.! ; t . \.' . !,. .) i'- .. I )}. ; "I r;, : .~' - ,~ \ j. 

C. Visually inspect all coolers for tamper:~ng, custoqys~~Js, Rt'fs:~ptand in.tac~ (if; applicable) 
leakage, etc. If a cooler has been damaged beyond repair, unpack the samples and discard the 
c()olefa;s to ;u'il,treuge .it; If, yot). ,susPect ;1, qopl~r ]lI;:;ty.l:>~: ,dwnjitged\or ise~t{emely dirty this 

,i ,,·,co:Qle,li.m,ustnoJbe, ,r~used. i):lf cooJ~rs . ~ere, Sent ;by:f:ederal:exprel>s,;,exa.mine the Federal 
.' '\ , .. Express .airbiUs' f(n:' the;J).umb~Lofjpac,lqlges,iI} ,the;$hipm,ept. ;and;ma~~ ::SJ,lre that all 'the 

.. ,. ,<p~ckflg~,&!(coQ).er1?;;pp~~s ,etG.}in;a gr,<:)l:JPPflVe )J~en.r~c~i¥ed',iIf:~here!;l.l1e i,~llY problems the 
~rQject MapGlger. mu~t be ·cpn!acteg.1mmedif\tely" If anytq~ng)qQ~Si Jl,llU,~ual; take the time to 

; ·cl)eck iit, out and doc,u.ment, the.1?itqationanq,Jin<;lings;, . . .! .. :' 

" ' : ~ ! ; ,'.; , I • ,J , 

D; Open each cooler in order to quickly inspect the contents. and tQ JQQateJhe chain of custody. 
Sample Receiving personnel should wear the following' personal protection equipment: 

.gloYes,safety..gll;lJ)ses and, all;lP9ratory .po~t,··.A:n,coole)'~"Ieg~ty,eqffQJI:lprojects,with the US 
tA.rRly .. ,COf:PSi()f,;Engin~~ri .. g (USA C,Etand j A,l}CEE,PJlQje~ts.sl).o\lld,:be: opened under the 
·Q.QQdju,tbtt sample storage room .. Sign" ImdJist the date ,and time r.eceived ;on the chain of 

.'. CQstQQY~;Tqe~ til,11ereceivedmustrefJect;lth~flqJu.al time,th,e; s,ill11p1es ·Were received even 
"tpi:mg4theY:may Qe;l.ggged,into, tPe.sy~tem.l;ltl;lla~~rtjme, :Sl;lmple,s ryce,iyed qn S~turday may . 
. be.:prpoes;se:d. ()J1 t,he following· Monday: mOJ;ni)):g, ·or; sampleS receiyeci Jate,in the day during 
the weel5:niay be: processeqthene~tmQr.Q~ng~ • AUcooler(si,must 1;>e. oPened, examined for 
leakage, breakage etc., the temperature measured and thech(j,fn of custody signed and dated to 

V:\LAB\QA QC\sOP\sOP-404REV12.doc 



,., J 

,,,".:-,',, i 

EMPIRICAL LABORATORiIES, LtC' SOP-404 
Revision: 12 
Date: 01105/09 
Page 4 of 23 

,,' "refle(W the actUal' ct'auNind'time whichtheywere ·received; The samples must be delivered to 
the appropriate alialytioaldJpartment '6r ptifin coldst()ril'ge as soon as' p'ossible. 

1. ;. Attaoh linY'shipping:teceipts,worM orders, etc. tothecnain of custody.:' 
• ·i.~ ,_-, 

,;, 12: If 'atchain'df t:JUstody;orJother .paperwo'rkis'n.otseht{the client OlUsf be"contacted and the 
lsamplestemporatiHy'\placed'onfHdlditi e:oltl<sH'lrage. Insoine inStan.c8s\the log~in person 
'maycbnfpleteiaCMin'o{\cU'stody. The required informatibn'rtl~yibe{fpund on the sample 
containers or it may be necessary to call the client to get the missing information (i.e. 

',' 'sariIpleID{,ebllecdbn date 'and 'time, et(x).iiNote;ofi:;th~'chain 'Of custedyfthat it was 
i" ; cb'n'lpleted 'DyI'laboratotypetsonneI and retord themlme :dftheperson' With whom you 

, , Sp6ke.' A1Hlttelilptsto' encoura.geourtust0MernoooiIiplete' a dhain'dfCUsf<>dy or submit 
written 'informatiofi if of 'samples'mlist be 'made. ,;' ," 

. " ,. ;, 

3. Ptoject 'specific"paperwork 'may be'required;;jPop alrprojects;aCool~" Receipt Form 
[Attachment IV] must be completed for each cooleflteceiVed.'Bample teceiVing personnel 
must begin completing this form as soon as a cooler is received and complete this form as 

, ','s'aniples'go thtoughthe1og.<in process. J" ·il ," " 

E. The Jtemperaiute Ofreach cooler, ot, seL'ofsamples'; mustoe; measured 'alvqufckly as possible 
using a thermometer with, 0.1 °C increments. This thermometer must be calibrated against a 

',\ . 'NISTcl!rtffied tnennon16terorlte 'a ;.yeat· anld this' information tecotdetfiIiaibourid notebook. 
J, TheCettific~te '6f'Calibrationfor1the:NIS'F'lherm6inetetik 'kept'on fflci'a.t the QAO's desk. 

. '" "'thetlietihortih~tfuustbe:taggedwifhtheiilniqueidMtificatiort:n'urribefof SR¥t1,and serial #; 
(SanipleRt!ce1yhig' #i); tHe Hilte' calibrated r anti; th~c()rtecfibh :fildtor1}"tfils'Hiformation must 
also be/recorded in a bound notebook. Only this thermometer can be used for recording the 
temperkture'of s:ample odolers upoW receipt. . 'J ;": '" , . ' ''/.i 

',:: '~~' < of ,.;.:;, ;·u ; l f{':·~;~ ~.~ . ..-' r;, (", ~:;>;,~;,:_d 

; L: T(J' measUre the'feinpetature, open the temperatUre 'coritrol bHulk' \if suPPlied; point the IR 
\." . tliertilonietel'at the: Hquid;~urface\; wait 30 seconds' fottemp'etatlire to' stabilize. Read the 

,. tem:perattlreito' the'nedresf'O.loC''['I1e:!GPrrecteel;' ,value teiIiperathre'musUilso:be recorded 
(" . ;<Yn the chain Of ctistbdy> (This valtH~ 'wil'l' :also' lJe recoraed'lnto the I:;IMS:at' a'later point.) . 

. , .i;' AiritegUlatdtyfcoilij:Hiahce' sampl~s"recetved"'fr6m Ndrth'Carolih'a thatdo,t1:ot meet the 
temperature requirement wi11;'he 'segtegate'd: and'; the diellt \viil De ndtifiecf' of the non
compliance. The samples will not be analyzed until we receive client notification to 
iptod~etl;with 'analyses;"" ; ,; , 

". /< '·'1' 

,2. Tfthe teinp~ratIiN!'exI~eedS6gefoF(aii:y Sa.l11Ple,lhe PtojectM~lllag~tiO'r Sampl'e'Receiving 
'. 'personnel mustdontacrthe\,;H~nthninediately:'17hete ma.y:hetighter'temperature control 

limits for specific"projectreqUirbnenfs. ;The customet'iiitts:t 1 rtiake'~;the' decisibn to either 
continUeiwith th6i ainilyses ot.tesafnjJle;;' . Make ;sure' thedie'iltis' aware\thatifthe samples 

·.area.nalyzed!; ith:e: j'folloWirtg"qualifiet 'is normally ,included 'brl·',i(ne· fidal:report: "The 
shipping cooler terhpetatuteexceecfed·680 ilipon teteiptto' ErhpiricalUlboratories. This 
may:have atFimp'adort the analytical results. JThec()IlcentI'atiol1 'may'b'e considered as 

. j 
,,:f·; 
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estimated.!' Not all samplesifof'the-:projectwilLbe flagged; jtistthose,samples received 
above 6°C" , '; i 

, " 

Many times we are not able to get in touch with the client quickly and the best judgment 
',on how to;handle,tl:n~ ~~mples must·pe rnaqeiafter discus,sian with theiTesting Coordinator 

I and/or Laboratory,Director or., TecbnIcal; Director,. The samples may still need to go 
through the IQg in process altholJg1dt'may be eventually determined that the samples will 
not be analyzed or the samples may temporarily,be placed on hold and not logged in. 
Above all do not 'allow the samples to set out at room temperature for an extended period 
of;,timelwhile;.waitingfqr ia decision. ';At 'CA,R',outlining the problem and all 
correspondence must be completed., , .. , 

-'; .: .. l_'! j' C,-. " 

a. Water samples for all Metals, (except Chrome 6+ and mercury) that have been. 
preserved with HN03 to a pH of.$2.;, Keep;in mind' that, Iwn,aqu'(!ous sample for 
Metals must be cooled. 

b. Samples for Fluoride, Chloride and,Bromide'. 

; ,c. WastelProductsamples fOl"all'parameters. 
, ~'I \ l' _.; , 

. ' ;', \ ~ ; , 

d. Samples generated in the Aquatic Toxicology laboratories and brought directly to 
Sample Receiving after,,theyare collected .. Sample receiving personnel should 
place these in cold storage as~;oon as possible. 

:; j "." i " 

e. ' Samples collected IQcally by Empirical Laboratories personn,dor·local customers 
that hand deliver their samples. In some instances these samples may not have had 

, "tihle 10 cool ,down,however".,th,esesamples shQuldhayei,been. placed,on ice in an 
attempt to cOQl th~m to the proper temperature. ,Itshould ,be, noted if samples are 
,·~·Receivect On Ice'~; (ROI)., ' . ,~ '" 

f. SaPlples that,amreceived on .ic.e"ahditis: evident that.the'clientmade a good faith 
. "attempttoproperly cool the samples; .~. , 

JF. If several coolers ·artuece;ived at once; they must he inspected to determine the orderin which 
• the samples should he' unpacked andJogged in .. The following priorities should be given: 

1. Any.:analYses, which; have a 24HZ. hour. hOlding,otillle. ,It ,is.the'log-in person's 
responsibility to notify the department manager or section group leader of such samples 
:via,e~maiI,aod verbally; In addition;to notifying the analyst of samples with; 'shott holding 
times;log~iQ .. ,personnelimust logthisjnf0rm~tion:into, a;.separate record boek daily. It is 
the analysts' responsibility to review this inforniationandinitial eachipage at the end of 
each day. . 
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2. . Any .sample whi¢hhasaImostexcee4ed its' ;holding time.' (Especially watch for this with 
waters organic extractions, Solids and Sulfides, all of which have only7 days). A list of 
parameters and J101ding times is posted in the log-in room. 

,';' ,,-" 

a. Ifa sainpleis'n~ceivedalready out of holding tiine, ,the project' manager must be 
contacted. The samplecari beanalyz'ed at thedient's'fequest, but it will be qualified 
'6n theifinalrepotr as being analyzed outM holding time.: Theptoject manager must 

. ihforhiyolf onhe c1ient'snee~: " ! 

b. Ifi'a sample is·teceived with limitedhoidingtillle remainin:g 'foNlny parameter it may 
be necessary to contact the project mariagerso thatihe/shedmcontactthe client. If the 
sample has to be analyzed on a rush basis to meet the .holding time a rush charge may 
apply. Also it may not be possible'to analyze thesample,within:the,holding time due 
to sample load, etc .. A CAR must be completed. 

3i Samples tequiringrushcturharOurtd.' . 

a. If sample(s) require 24-hour turnaround they will take first priority. Other rush 
requests also have high ptiority. . ,. . .. , ;, . 

b. The Project Managerand/or,S~ctionManager must be; Contacted for approval 
concerning any unscheduled rush requests. 

G iUnpack all !samples f1'Om tlre cooler. If there are any known or suspected hazards this must be 
done under ahood. All'toolers fromUSACEprojectsshould beuripacked under a hood. It 
may be.necessary to rinse off the outside of the containers in·the sink and/or wipe them off 

'with a paper toweL . :;i ' 

. ,~ . 

L Visually imrpectthemfor'tarnpering 'ahdcustody seals (if applicable). Sort and inventory 
the samples against the chain of custody;l:>y arranging them itt the same order as they are 
listed on the chain of custody. NormallyJ;ampfesareassigned· log numbers in the same 

·.order as ;they,aie listed on the chain 'of custody but,.for 'certain '-projects or situations it is 
acceptable to' arrange them in a manner which wiUmakethemeasiest to log in. 

2. CheckJor leakage as this could compromise the sampldntegrity. ,If any spillage occurred 
in. the cooler make ,sure tfiis' is noted.:.Also list all, the otherfs'amp>les,in the conler as cross 
contamination could occur. A CAR must be completed and the Project Manager and/or 

. the customer may need to: be notified in these situations. ' It may be necessary to resample. 

H. Check thechairioficustody information ·against the iriformation recorded on the containers. If 
" these 00 not agree,. contact appropriate person (s) ~ProjectMan~ger,san:ipler; client, etc. All 

problems must be d6cumeritedwith a'CAK 
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••• If majof, ehallg~s anunad,~ on:thecbainQf,c,ustod¥ r¢c~iv,~d JrQmarl:.engineering job" then 
1 th~d?E;s,hpM~d,su.bmiti W'l,'it!ell' confirmation 'of these f c4auges:ofi make ,tbecorrectionsand 
,;i,nitjaUh,em directly, 'ou (lh¢Qhainof~n,l$todYi - ',' 

:,<-.'\t':'·:.:: . ''!.. <'i\\' '~,-

" /2: "Any effl.'lr.folJn(,i;, onl'thechaln:,of :cllstoqYdI\UStbemarked tbr(\)Ughwith,oneline, initialed 
;! 'illldclat~d,iandt4ec9~fecti()n; wrHtenin.: 1 ;, ,i,i ' , 

) .tj' ' ~- '~, \ -;fH:', .; ;'.'j 

;I1"i~Qte,,~ny;~ u,I].USJ.mL)T~ql,lesls", Ip.ethQdol,Qg.y,,, llazards,;,'(l,\no,wmor,sQsp,~9,te~n, to" the Project 
Mallag~riian.d/qf; Labpratory; ;$e<;;,tion,J\1fV:lager",Or an,alysts Qefore t):J:e sainples ,are actually 
logged, h~., KeeP .ngres ofa!1,y;,pr;09~~rn~; (impJ;oper,·contaiQr,l's" preservatbres" .temperature, or 

,Q,ess;rill>tipns,. ~~c.)A;QA~m»sthe,C9l11plet.edan,d ,tbe ial1a1Ms,t ,pr'lIlap,agef ,sll!'mlc.l be notified 
immediately. If ever in doubt, fill one out! " . 

~') , 

. ?'t'> '. /"" :y-o~ i ;:: . .i. ! 

II~ Sample L"og In 

:.,-. 

Ai {\ft~W,:~a,JllPlesha,yeJ1~~q Imp~G~e~h ,1i0!1,yQ,an4r~yiceWf;tqj i ,tlwy,;!:lfetll~ll ready to be assigned 
log numbers and continue through the log in process. Make sure that the parameters for the 

"" "0 0 ,san}.pl~s,fll"e ,p~e~lY ma,rk,y<;b()n~p.,ecbatn!;of c\l~tody., ,Jf,:we'PllePar~dith~sflIllple' kits there 
should be 'a 'sample' kit work order form. Contact the Project Maqager,if there are, any 
questions, problems,etc. 

·-i~i.~' ':.~ ".\ - n;i 

: A&~igp'ia;IWQrk7ord~f, aQd·SJlll1ple,ll,llm~er,Jo ',e,agllindiyidua,tsample· and repord it on each 
" s;ampleJ,;ontaiI1eraIJ.d,t~e,cha,il1,oficustqdy" .' .: ;" 

',:,-. 

t. {\ll c.ontai~~rs! wi~h, tb,e,same,descripti0l1!mmst1 hav~ \theisfihw~amplenumber even if they 
, ,;. '" lha,v~ diffel'ent:weS(frvativ~sand;requi(¢,d,ifferent:tests""',;fIoM{ev~rj' each d,ifferent, fraction 

,:;, ,;(bot#etype,a~dtorpre~~r~ative)sQou.1dbe d!fsigI)~,ted With l;l;'letteri(A,,13iG:, etc~) , 

,', 0 ',i,2.'ii;J'Qrab ~d;~OWpqSi~~{:sampl~~,tr9~tb.e'~flwe:sampl¢J()i;ati(mlll\lstbe considered as 
".s,rP,&ratetsawp~es,JIt,may,be"n,e~!;Ssary,Jo, Q~e! '! grab "01'," CQffiPOSite,': ,as:p~rt of the, sample 
'ii Jcdese,riptjQI}\ t~F cli$tip.guisll ,betwe¢I1\the;sampl¢s" (f)plyassigndiffeftmtdog numbers to 

!tnemif the,par,ametefsareqlecwlY;Warw,e4;f\s;graQ i/:\nq,'asconJposite, ",po not' assume that 
.; Nac, ffil,lsJj)}e ,~n~lyze,Q' from,grap ,samples;I!O ,therefore the:clien,t niusthave taken agi"ab 
,;<~ample,"' ii'?,,' ,:,' ' 

'f " • 

3. Sampleuumbers must beginwithOOl~t the beginning of each year (e.g. 0101001) . 

. . ~', '.,' /" ";-.i{' ", 'f': , .. ',.: tp·, .;: 

C. Check the following items and record'thisinformatiori onthecoolerreceipt fonntofurther 
I' l~nSl,lr¢, sample iip.,te,grity., 'I\.: ,~AR.,;Wqst be. comple.teq, ifany of the folloWihgl'equirements are 
notmet;an~hit:may J::>:e ,ne¢essa~ytQ(l(;>ntaGt;theqlient.:WeiG~IJ"per.fdrUUbe analyses in \!!lost 

,( .9!:l;S,es,anq,Willdpso.'Ni~h'the,Qiienf~' ~pprovtll" however,Jhe results may be qualified in some 
JUaD))ef' Qll,t1W :finalreporit" ' , ,', . 
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,," ," "Bteserving sample:ifitegrity t~r0ughbunhelog 'in procedure; muStID'e' one of '()ur section's top 
,. if / "priorities;t Thisincbldes>noH>nly ensutingthat the1properbheriire;al'prtiser¥atives have been 

• ',' " ,', ,,', ' ' ,," ""r ' " ( 
added but also that the samples are reoeived' and-maintained 'at< the propeF'tem:perature. When 
sameles are unpacked they must be placed in cold storage as soon as possible even if they 

"'have' ;liiJ(belfriYthroug!i;;th'e ·,'entite·,/og'i;i"procedute. fr, :A.H~ samples' fotNPDES c9mpliance 
monitoring from North Carolina will be 'stored'ata temperature rarigd:Of'110 to 4A °C. All 
other NPDES samples will be stored at 4.0 ± 2.0°C. On the days we receive a large volume 

, ofsaihples',; or are;short handed; :etC;; we: ruayndtbe able to cdrripletelyi log' in 'alIi samples until 
, 'late ihlhe day ot ev-eni'the;tiext 'day:.\$iimples sliduldn01set but af'io'o'in't(Unpef~ture if there 

'" c, :isa delay; ''The'sam'ples'thusllempOrarHY'·1i),fH:;laite'd in cold storage ut\tilyou
i 

are able to 
'cbliipletethe 'loginpfbcedtite;ThiS shduldalso be' dbneiwherlwe take luii6h; breaks. 

[Make sure the VOC containers are not temporarily stored in a non designated VOC only 
storage area.] 'I' ", !; . 

. 1. Determine ifthesamples'Were fe<ldve'd'at the~roper temperature.' (Sees'ecti6rt IC) 
. .<, < ~ ',' .;f ~ . l ; ~ 

, 2.i cThe s'atnple; descripdbnsiOn< the bottle'shoUld maidl thbse'on the>chaii1.of'custody. (See 
(;SeCiiort LH) '" ," '" i,'. ':'i 

, 
. ",.',", 

3., Check to determine if the proper chemical preservatives were added to adjust the sample 
['to thecoitect-pll An ''regulatorY'c(')'Iffpliance's<ampl~s receiVed{froin,NorthCardlina that 

do not meet the preservation requirementwil1;be ,segregafed,andtheidienr,wiTl be notified 
of non-compliance. The samples will not be analyzed until notification to proceed with 

, analyses is 'reeei ved; from; the' client. A HsH)f parameters 'and < the requid~d chemical 
,preservatives is' posted in the'l(ijg-in roOID •. I The'vetifjca1:iOn6f tb1J preservation will be 
, .rectirded :ontheCoc51bt Receipt, F6mYfoi;all projects. 'If£inpitidal L~bor~toiies prepared 

and shipped out the sample containers they will have been pre-preserved unless instructed 
o'ther/wise; -by the! c1iehtF' Complete; traceabilify';Mthe preserVatives usecP tapre-preserve 

. the::sample'Mntainers and' to'prest~rve'sampleS in :the,log::.in:afdaisJfequired. A bound 
,notebookmtist:be tisedto tractfthisififonrtati6hl1hdl'tribsHficlUde"the fbllowing: Lot #, 

, . Type ofprcsery,ative,' :DatePrepped, Amount and AnalystN arne. This iliformati~n must 
" also be labeled on each cOhtainerrrell1ipetter ,'etc.' tha:tthe' preservative iis/stored in. Each 
lot of HN03 used for Metals preservation must be tested prior;m using them for 
preservation. These analyses are kept on file . 

. f. .-; 

a. The pH of each container (except VOAvials) which requires pH preservation must be 
checked. Do not open and check the pH of VOA vials in sample receiving/log-in . 
. 7 _.,,"', . , ! ~_:-;) ;.~'.;"\ " :,;' : " _o',":}" J 

b,~ Th'e'pHofpreserv'ed; samples is' checke,tl\ 'and confirmed 'using pH':narrow range 
,indicator paper.' When the Client tequesr:pH'analysis on:samples)afid,they must be 
reported ahd:ni~aSuredf0r pH'usiIig the> n~f1'ow:rangepapef; rather· then a pH meter, 
the accuracy of each batch of indicator paper mustbe'ca1tbrated ttHhenearest tenth 
versus certified pH buffer and recorded into a bound logbook in accordance with, 
SW846 method 9041A pH Paper method. 
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c. When taking the pH reading, DO NOT PUT THE pH PAPER DIRECTLY INTO THE 
SAMFI;E CONTAlNER.P6ufUJ;> a smalLaliquot:and:dispose.Of this volume after the 

... :,pHis!lakenuE'or,soIile.s·a:mples (wastes):the ihdicatorpaJ;>~r;,may.not be accurate due 
i • tOlintBrferehces.~;The'obsetvation :ot,the: appropriatec.oloF changeiis a strong indication 

'; :thatno interferences l1,ave occurred: I£.it appears iasifthere ds jnterference, the pH 
:; ,musthe measured using the pH meter. ,,~SeeSQPATSD": 187pll,Electrometric.] 

1 : 

. ",4 ... ' ['h~ folloWing. guidelines must be'followedtocheckpHpreservation: 

a. Water samples for Cyanide analyses must be preserved to a pH of >12 with NaOH 
.: ,:; upo.n'col1eetioni"Ifthepl:!:ofthese samp,le.s isbetWeen:.l,l.0t12,0 .upon receipt, and the 

.samples;. atlttat,the ptQpertempel'atuteandnotover482ih()ursi qld it will not be 
'~mecessarytoi~pmpletea' QARI.howeverthesample shoq'ld;be. adjusted to ~12.0 unless 

project/olient; specific requ,irementsare to .Gol'ltacUhe clienHifst:: •. 
. \ 

; i ; '.!'( , . ..! 1 ~ : ~l ;' r ,e 

b. Water samples for Metals analyses must be preserved,1toaplLof 52.0 with HN03 
upon collection. If the pH of these samples is between 2.0-.3.0 upon receipt, and the 

'samplesl'are1lrtot ovep 48hour~ ,pldlitwillLnot·be,ne.cessary to •. complete a CAR, 
however the sample should"he adjusted ·to',5,2:0.· unless:,.:prOject/c}ient specific 
requirements are to contact the client first. 

- :.' i '.,. , .';' • :: J ~ ~ ... J ", ; {' f ~, ' , /-: ' t:. 

J i '>Ii \ c: Saniples ;requiring .analyses ,;Which ,are ?preserVedr withi;I:12S04 .. (i.e., Nitrogen 
j';: .' , ; J;,; com.pourtdsi,TotaLPhepolics;Qihanal Grease, To:taLPhosphorus/etc.)can be accepted 

'." .• ,i ' .::.i!,up:td:a pH of25withotit a;CAR,howevepthesample should be adjusted 52.0 unless 
"'" 'ii":" i: projeqt/client· specifiC requil:ementsi are to 'contact the client: first. Sample~ for sulfide 

" il. . ,'analysis'ffiust, have·a'pH~9. '.l., .1.· 

, '. ~ -, < • 

. I';' 

.. ,'L ; i ~ i 

d. If a sample is not properly preserved, log-in personnel must either do the following: 
;. ~ I 1.\ :: r" , \. "J"' : ' 

,~, i, \fp. meet project speoific ,requh;ements" ineluding: :alLH$ACE projects, the client 
/: must;b~'n9~ified·before.pteserving oJ'1acldingadditionaLptesevvative to the sample 

unless otherwise instructed. If the client instructs us to add chemical preservatives 
to a· sample, iQolPplete traeeabilityof thepre.servatives \us.ed is required!(See section 

. IIG,#3). ;A,CAR,mustibecompleted. i ::: ., 

'. • I ,;'. 
"", < ';,,- '.' 

, . ',.'<'. r()f.,()tMt. ,prgjects\it,lil~yb¢;:~eG:ept~b'l~ttQpre~¢rv~; t4~.\~1;llnple i'l-~<;:ordingl y before 
. : 411~,sample ispl~c¢Q;in.storage.L(CoQ1plet~Jrace~piliW ofth~' pJ:~$ervati yes used is 

requif(~Q;{€See\section IIe;· #3). >A CAR outtin!ng''fbepXQje<:;.t:and: the steps taken 
mustbe'complete,d.) I, . ;) ;,\.~.. ", 

,~ All,' wetals.'saIhples 'presei'Ved upoll,teceipt. must ,be held;24 hours before 
:,;proceeding; with:a[1alysis., These samples 'must be entered into, the Unpreserved 

Metals Log and a CAR generated and the client notified to see if the lab is to 
proceed withtanalysis." ' , Ii 
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; ie.: ;!Inlsome. instances; it)may not.bel1>ossible t8 <i€ljustltl1e isihripftHtbtliepmper pH due to 
. ;';. ffiatrix'1p1;oQlemswhiCh:cause: excessive ,foaming or iequire' an> imrisually large amount 

........ ).. of;:~~idJ .IDo.notricDl1timl~r to;ildd iacid,H'a,}few'mL's):ofladd'does' not lower the. pH.' 

'.'),", 

;; '.' '~d~otify',thei1ProjectM.!lllagei', Metals,Managerand/or"atlalyst. • They will make the 
. 'dedisidriWf thesampUfwill' pediluted;notian,alYzeo,. etc,·. A, GAR! must be completed in 
these situations. Make sure ybu nbte on the container and in the LIMS notes that the 
sample: iSilOt'at tije'Ptoper:pHas IwelhtS any useful 'infptmati'o'n(Le., 'foaming, strong 
odor, etc.). 

";'.,'1'- i,<" 

'f;:A,CARl,may;notbe required " fot'ssamples:genetated'iih; th~:Aquatic Toxicology 
, ! / ;·0. ,:;,LabOiatdJiiesandbitoughtdirectly tOiSample Rt3ceivirtg'·after;;theyare· collected but 

,:);,befoie:fhe:y'are.pr~serYed. ;Log~inlpetsonneljmust'pres'ef:ve;the'samples accordingly 
pefdtcrthey;'are'place'd:dn'storage.: 'Goniplete:tiacea,bility .of;the, preservatives used' is 
required (See section IIC; #3). A CAR outlining theptojectand the steps taken must 
;bdcQmpleted."'· 'd ;,; "i.· ' ' 

jj',;'!Cheoktp make1sute:s'!-mpIes,arel in proper :containers andthatthertrisadequate volume for 
'"aIL;the;pwmneters!requesteoand,no leakage, 

6. If VOAvials are present, each vial must be inverted and checked for head space. "Pea~ 

'i sited~\.bubbles(Le; bubbles not eXce'edingl/ainch;otit);.mm ih;qiattieter) are acceptable 
and i sh0uld'b¢moled"howevet;'a' CARiislnorrequit6id. l !iarga,bubbles 'or head space is ·not 

" 'iaG¢eptabhfan(I: aGAR musrbeoornple'tedr.m this,oCCUfS; ith¢>clle'n't'must be contacted. 
",' '" •. i, iThe samples~anbe analY21edwfth:theirapprqval,howeventherep0J;t'will be qualified and 

the data may be. questionable. All VOAvial'si'}¥ill,be'preservediwith Na2S203 (0.2g) 
when· chlorine is known to be, or suspected to be present. 

't' 

7. Allpesticidesarnples to be analyzed by method 608 will be checked. by the sample 
. ii receivihg,personn~lfottheoorreetpMlrangetof:5,O to 9;0;, The pRiM the' sample(s) will be 

.. ' , . communicated viilE'imaiLto theSection:l\{mmgeriandappropHate artaIyst. 
,.',':.;: 

8., MhchlQrinated, effluentsamples'TeceIved;, f0r~OyanidEi:mustbe checked for residual 
chlorine~ The one liter sample.cdntainepshould:in:itiaILycontain: 1 to 2g/L of Ascorbic 
Acid. Potassium Iodidestarchindicator paRer will be . uSed for d~tecting the presence of 

" itesidilakchlorine;: D~;:NG)T::P,UTTHR;!fRSmFAPERnntlE€TLY INTO THE SAMPLE 
. ···.,GON'VAIDNER[ I· 'Pour up,asmall.'aliquot; .rteutralize(test, and :dispos.e '()f this volume· after 
: thesampkischeckied;.:Ifth~Jestpap~r tUrns blue;the,:sample;ltJ.ust be treated for residual 
chlorine. Add Ascorbic Acid,' approximately 0;6gah:a' timean&recheck the sample until 
there is no residual chlorine present. If the sample required this treat1,llent this informatibn 
:riiuSt:be;nc1uded in tl:Ie;LIMS' q0tes.Thism\lst 'IDle, done byJog~iil( personnel before leaving 

'the'receiving, area. It;may beiuecessar'y to notify .the InOl;gariic~Manager and/or analyst. 

9. Be aWare of holding time requirements. (See.sec,tioncID) .. , " 
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i,' 'i ,D;, QnQ~ :s~mple containe(s,hav~ been, ~I1l:up:be(ed; ,-tQey"mU&~l be:icbeek¢dbYj,another laboratory 
individual to ensure that the 'lOg uumbel'onJhe Qontajp,er·match¢s thelQg'nllmber and sample 
ID on the Chain of Custody. A Sample Receiving Custody and Disposal Form [Attachment 
VII] must be completed each day. Samples should not leave the log-in area until this has 

I. '" be,~QtcQmpleted. [see Il9r it :mayb.e necessary totempotarily store samples in cold storage 
"untt:lr't~e., samples'can,.be sccondo'hecked, j the· 'am.ounto!time;lhat thesaniplesare at room 

~', tempe.pa,tute musttbe !minimized ~as .much; aspossibleJ The Ql1iginal is to 'remain in Sample 
( Receivingc'UJ;ltil the : samples ate disposed· QL, Qnce the document ,is.<<;omplete, the original will 

be kept on file. The following information. must-be: logged onto· this form: 

. I, -: i . !,:,.-:',' /,.'1 '_'. ".,"\ '": "',: ',t c, 
',J' 

, " 2., ;Date/Time, Unpacked , 

3. Logged InINumbered By (Initials) 
, ) 

'" :,{' 

4. 2nd Checked By (Initials) 
. - ;,' ';'; 'l __ ,,-...... ". ".\ '~ •• '-; 

5. Date/Time Placed in Cold Storage. 

,", . 6; .; Storage A.rea, (Walk In,,VOC Cooler, Qllru:antined Soils;, QuarantinedfNOC,Other) 

7. Disposed of BylDate 

8. Method of Disposal i;",{' 

" E.',' Notify.the!iproper, ,analyst j(sampl,?s ' have .been logged in for analyses' which have a 24-
481,1our,holdingtimeor"if a,h2 dayturnatound has been requested; The log number and 
description on . sample;,~s9must,be\s'ecoIid" checbd' befote it; is relea~ed, to· the analyst. (The 
analyst can second check the sample, but must initial the custody form.) 

:-3'- .,j , .'j. : ('i" 

.' ,III. SampleStorage' ;.:'/ 

,r ~ -; f' , , --' ,_. I; , 

.A. AfteJ) sar,nples havebeen.colil'e~tlyilQgged in· they are' then transferl'edto one of the following 
cold storage areas, and'arranged, in numericl:llordet by: the ,assigned log in/LIMS sample 
.number;, Note ,that a.que.oJ,lS ·YOOsamplesm.ust,/Je's.egregated from all, other. samples . 

-',; 

. 1. "The. :Slue Air· refrigerator tin' Sampl{tStorage-:Room:All ,aque'ous, VOC~ s must be. stored in 
"thiS;refrigera~or; Storage Pianks,c(>nsisting;of oIig~nic free water from,the lal;toratory may 
b~ required for spe.cific proj~cts., The&e:will be 'analyz~dJor VQBsonly. Storage blanks 

I,arte re,quire(J fQr ,alll)Ql)projects~' . ", . ' 
.-j.- , 

2. Walk In Refrigerator in, Sampk:8torage Ropm: A~l aqueous samples' for. aU analyses must 
be stored in this refrigerator. 
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3 ,Soil ,W a1k~In'R::efrigerator in: backl Be: Laboratory: AU quarantined and noit~qriarantined 
iSQili samples/foran analyses'ffius{ bestdred ill' this refrigerator., ;tv i;' ' 

. ~ 

, ,', Eo" Quarantined soils are those 1 quarantined by lhe,US Departmeht of, Agriol1ltl1re;:' These soil 
, ,. ' ,samples must be'segregated'froln',other'soilsamples during 'storage:' A separate disposaUog 
:,,' 'must be maintained for these· soils'including,tl1e 10cation;'dateand1quantity: of the soil 

received: &ndproc'essed( oSoilitesidues froinAuarimtined'samples linustbetreated 'according to 
regulations'after testing (see Sample Dispos'alSOP9. cQi'tatantine€fsoiis; are defined as: 

1. Soil taken from much of the southeastern US and parts df NeW¥ork;andMaryland at a 
depth of three feet or less. 'Soils from threefeet or more are not regulated provided they 
are stored separately. A map of the regulated areas .in,;the DnitedStilfes'entitled Soil 
Movement Regulations [Attachment VIII] is posted in the log-in room. 

2. All soils taken from foreign sources, US. territories and Hawaii. 
1 " 

NOTE: All soils are treated as quarantined soils and are disposed o(in accordance with USDA 
regulations. Abovefor information purposes only. ,',/ '.1' . \ ,> ' , ~,< , 

C.; 1\:11 sampleS'mqst bestorea in one, 'of the three, refrigerators detailed above; with the following 
exceptions:' , 

:i. 

1. Matrices that may be adversely affected by the cold temperature. (e.g. surfactant samples, 
multi-phase samples) Ii :', 

2. ' Highly'contaminated waste or: pro dud tYr>'e; samples<that'couldje(!)patdize the' integrity of 
other sainples:dn,thewalk iIi cooler .. Often these canrbe:.stor~dal'rOom,;temperature. If 
these require refrigeration' Seethe Project Manager for(other options,: . 

D. The temperature of each sample refrigerator must be monitored and recorded each day by Wet 
Chern personnel by the following method. A Mercury thermomet~rot:digltaLfuifllmax 
thermometer with 10 increments must be used. Each thermometer must be calibrated against 
a NISTceitified thennometer once , a ,yeaf(di'gital'thermome'tetS:;:quarterIy)iand this 
irifoimationrecorded; in a bound notebook. c~ 'Fhe·Certificate:,ofI.Calibratioll:fOr the NIST 
.thermomei'er is.kept'<'m,file':at 'fhe,QAO\s~'desk. 'The\;thettnotnet"etSrflustljetagged with a 
unique identifi6ation, the date calibrat((d and the correction factor. 

The toleranc~ ra'ngefor,aHrHrigeratot!fdi:1 it06~C\ 11his range ahd the range using the corrected 
'reading must, be pGsted'otl the Quts'ide:ofeach co()l~r. If the teIilperafureexceeds this range, 
correctiveacti(jtl,ffieasures inust',bei'putin:iplace trnm:edUttelYiA 0AR:.<tnust be completed 
specifically noting the date and time the pr@ble'ttiWas"discaverdd;·~ The ,Project Manager, 
Laboratory Director and Technical Director will be notified in order to assess the situation. It 
may,b¢· neoessary to put as~rvice call into the refrigeration repairsetviCe. J i 
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E All personneL removing samples from any refrigerator muSt sign them in and out This is 
done hycompleting~;the Sample Ous('Q,dy, ,Em'm lAttaclrment IX] which is attached to the 
door of each refrigerator. These completed forms are kept on file [see section n( #4F] 

. F. The water walk in refrigerator'in the sample room is the largest refrigeratprand stores a 
large majority of the samples. Aback up compressor is hooked into the, system and 
scheduled to automatically come on ifthe ·main compressor fails. Tllere,is, ,a digital minimax 
thermometer, which monitors the temperature 7 days a week. This thermometer will be 

'.I c&librated:ql):Werly;agait).stthe.NISTthellmometer..[ " <" 

,,' 

H. A temperature maintenance record book iskeptfor each refriger&tof';·, 
. . 

I. Samples must be.h&I~Aora minimuffi.;of30 days~after the"finaL report unless specified 
otherwise. For USACEpmjects, samples must be held fora minimum of 60 days after the 
final report unless otherwise specified, See SOP ATSD405 entitled,A)J,f\I)ltical: Laboratory 
WasteDisposal SOPior guidance ondisposalof samples. 

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

IV. Laboratory Information Management System (LIMS) 

, I, 

A. Log the sample information into the LIMS for each sal11pl~.E\(eryatteffipt should he made to 
get every sampklogged into the LIMSbythe end oftheday. All. information entered should 
be dearly stated and' recorded on' the' COC provideQr After.pp~ning JbelTl~nrilenu of the 
LIMS,. selectthe 'Work Orders' tab fmmthe 'Sample Control' drop down menu. Now click 
'on the'Ad& button' to'Cl'eate arnew Work Order.,;, YO.lJ: wil1seetthefQllmving: 

, " ~" . 

1. Client: 

Select the client .I.D~· by. clicking on the pull-down ;an:d·,chdosing'{rom· th~ client list. 
This list is in alphabetical order. If the desired clierit is not on the list; a new client 

'. mtistlbe'created,by. the projed manager orT.T. ,director. 

; Olic}Q,on;)Projects ';andchoose .. ,theyptoject . I.D.: ,1'he .. ptojeqts;wiU be client specific. 
After theptolect is'chosen,the'~ptoject>infOtmation~'ateassbollld;.fill in. The 'Proj~ct 
Name,"Project Number,' 'TAT,' 'Client Project Manager,"'Lab Project Manager,' 
and 'Comments' information should also appear. If there are no applicable project. 
chOices, a project must be created by the project manager, 0V ,I, T.Oitectof: There . are 
two types of projects: ' 
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This area is to be used ib' note" any information from' the project, manager for all work 
orders of this project. It can also be used to list any work order specific notes; this 
includes (but is, not ,limited: tC:Yinfonnatioh concemirtgrUshtutnaround,i deliverables or 

.... 'oth,er QC',requirements;· artaiyte'concentrations, :sMetyissues{"quarantined soils, CAR 
#s;preservationor matrix problems;~etc. • ..• ' 

4. Received Byt .' 

Enterthenarrieofthe pers6n who received the;sampies. ; ; , ~ 

Enter the name of the person who logged in the samples. 

6. Received: 

Enter the date and time received separated by a space and using military time. 
> Example:'i081021200808'.'30 " 'i \ 

7.· 'Project/Package Dtite Due: 
; 

,_ .1 

'::After the datearidtimereceiv'ed'hav'e been entered,the date: due for both of these 
fields will be calculated. If this information is not cortect or needs to be amended 
later, check with the project manager before doing so. 

8, Shipping Containers: 

Click ori the ~Coolers' button and) enter the temperature and condition upon receipt. If 
more than one cooler was received, each cooler must be assigned a different name. 
For example, if these came in by dedicated courier, enter the last'fQutnumbers of the 
Tracking Number as the name. After. all of a cooler's infor)llation has been .entered, 
o1ickthe~Save';'buttori. Ifmore,than one cooler waltreceived,dlick the 'Add' button 
and.repeahthe proces~ above; the:p.dick"Done'afteraUthe,·coolers' info has been 

, saved. ':'i 

9. COC Number.~, ; , ,,' i ~ . 

;:; _I," 
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'ilQ,;Shipp~~ By; 
i"j ')-

. enter the '90,l,lriyr J.lsed to: d,eliwr ~he Sl;lllWles. ,lUhe j~l;lmpleswere, picked up by a lab 
employee ;.or qropped Of bytQ.edient/repres((ntative,. enter,'Han(hD~li vered.' 

After t!zese items have been completed, click 'Save,.' then the 'Silmples~bll,(((J". toc.ontinue. To 
begin entering information for a sample, click the 'Add' button on the 'bottom of the Samples 

,!', 

, ~ -' : 

; "i 

, ~." ~ / . : 

11. Sample Name: 

. a. Only abbr~)viate ,if descriptiow. is t()o Jong fOfthespaGes allotted in the LIMS. This 
information should come directly from the chain of custody. The sample ID entered 
into the LIMS will be the sample ID on the final report. 

p •. ,1£ no. sampleID;is proyid,eq, Or ,is inQisHngu~shable. from.pther samples listed, contact 
:the project managertQ ~sgertain ,distinction;n tbe s/;lmples; lnclude date as part of the 
descriptiopif this: is the ()ijlyway'to difftfre»tiate the smllples. 

'1, . " . ..' 

,rC. iWneniloggin:g in triphlanksthat<io,.not,ha¥e:ap.,m·assign((Qby the client, list them as 
1!:rripBlank.#~n .. Th.is'i.uformationsh9uld beon;tbe containers. A log book 
must beJeept in the.sampleikittoom. which lists. aU trip blanks and the ' date they were 
filled. This will ensure consistency with the descriptions for. trip blanks. Make sure 
you record the trip blank on the chain of custody if it is not listed. 

12. Collection Date: 

Enter the, \date . An<l . thnel,the SanlPle ,waS '·c;:ol1ected •. Y QU, must use military time and 
separate by a space. Often the time collected is not given. Although this is a sampling 
requirement, this information may not be crucial unless, a, parametef;'with a short 
holding time or a data deliverables package is required. All attempts should be made 
to get all our; clients to Supply,thi&iinformation. 

13. wb/Report Matrix: 

, .Click on pull down and sYle~~ matrix; Man~ times iUs djffioult to discern the matrix if 
it is not specified on the cae, and log-in personnel must use their best judgment with 
regard to analyteslmethods requested. Keep in mind tbat,tne detl;lction limits and units 
on the LIMS reports are linked to the matrix. In some cases it may be necessary to ask 
the SectiWl'Managers aQout the matrix,Syle9tion. '" 

14. Sample Type: 
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This is used to differentiate between special types of samples (i.e. Field Duplicates, 
Equipment Blanks, Trip Blanks, etc.). If there is no definlte'way to determine that a 
sample should be classified as something else, then "SAl\1P-Client Sample" will be 

, Selected: aS1fihe"sample ::type.' D6'llot l'fsr:asampleaS j anything) other than a Cllient 
"Sample!uriless nQted ot}theTOCofare instructeciby,the clieht;todt:> so. 

·15. €oll'tctlntPr: 

Click on the drop down list and selectthe appropriate bottle type. If multiple'bottles 
are received for the same sample, then move down to the next lint! and select all other 
containers as required. Repeat this process until all containers for the sample are 
listed. As each container is entered, an individual numbef iSias'signed to it by the 
LIMS system. This number is also listed on the container labels that are printed from 
the IdMS; and is placed on tJ:lecorrespending botlle;foricorititiner tracking purposes. 

" :.,' 
j: \ 

16. Fraction: . J: 

':When' ;more' than o'ne :t'Ontailler'is'sent' ,with': the 'sarrie : :preservation/analysis (i.e. 
Volatiles" 8i;. Extr'ili3taoles);·, the "sample containers call be :groupeo together using a 
fraction·codtV TliiS iSisimplyanalphabetical hotatidhaddedto ea:ch container to allow 
analysts to verify the preservative and proper sample volume to use when performing 

.' c, ianalysis,iiTbis,should'beriniufwayiusetl;tohcol'd the:~sathpleivolume used during 
analysis' or'reporting! as tliese codes are entered by 10g~iti1pet!sonnel on an as needed 

, basis,iand'do:not provide; an individual',cQntainer. desighation:bywhich to track any 
;ghren'container.··" . ", 

17. pH (Container Preservative): 

Use this to document the pH check information taken, during sample unpacking. If no 
:preservativewasused; then j llbtHirtg,is requited; in this'fi:61d'. 

"·-t·, I'.:; 

\> I 

.i-" 

Enter any information;th~tisapplica.ble"at the sample level. 

19. Field Analysis: 

'CliCNon f@d'analysis' tab and enter' field information when provided. 

i ,20. WorkAnalyses~; / ,i 

Select all parameters requested for the 'sample from'this list:.' 
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a. If the required test code is not listed, and the sample matrix is not, a 
contributing factor, click the Work Analyses tal?,:\~Q openJq~AlliAnalyses list. 
When selecting from this expanded list, be careful to select the proper method 
; as aILmethpd&ava,il9-blyJof:the c\lrrent matriiwjllbe sel~cta,ble. 

"'; j. • f f ;" , J ' ~ 

b. If any analyses are selected from the All Analyses list, the Project Manager in 
charge should be notified so that the correctness of methods and pricing can be 
che~l,(ed ~v<;lup!;\a,ted as n~eded. 

", _H-. J • 'i ,'t\~ CJ'.'j;;-, 

"~\' ,~Jlprep~~~oncodes foran,alytes, !lle ent~l"e(i aI).q stored byW,y ~Y:stem 
independently of the test codes selected, except in the cases of Dry Weight 

. ;:~malYsis, ~d, .T(;~P/SPLP,prepara,ti()n .. (tl,lm,.blipg)., '" In, ,th~ case.' ofl the 
,TCLR/.SPLP.pryp, code~, these ·we.!entered'·alpl)gsid~)t\1e; ,other required 
analyses automatically by the LIMS when a.TCLP/SP.LP<anlllyte js ,selected. 
As for Dry Weight, it is required for all solids testing except in the cases of 
TCLP/SPLP analysis, Explosives only analysis, and/or any pure productlnon- . 
soil based sample when specified by the client. 

21. Analyses Comments: 

These comments should be u~ed for any notes that onlyapply to th~t particular test 
\ , 

cpde. ' .' i 'i'i: ',' ",', " : '; ";: ;.,,;, .'. 

22. RTAT: 
" ~ •. ,' '. l - , 

If the Rush Turn-Around Time for this sample is known at the time; of log-in, this 
information should be updated here. 

\,1-

; i ,~' 

OI).ce. a,n·applica~le information is entered. fpr a :sample, 9~ic,k; the save but.ton. At this 
time the tIMs. IlppUes.the blboratory SaIllple.{D t<;>Jije sam,ple •. , This is. afour part ID 
code composed of the following: ' 

a. A 2-digit numeral of the year. Example (0811248-06) 

;:~.A 3,digitnumerat of the;~ork . ..order m,uuber .. ,This number reset to 001 at the 
beginning of each month. Example (OS11248,;,06) , 

,'d; ,A ,2::digit numeral of the sample number separated; by,a dash, EJ(ample (0811248-
06). This number is different for each sample in a work Qn1er, and a single work 
order cannot contain more than 99 samples. 'If more sample numbers are needed, a 
new work order number will have to be assigned to the appJieabl~;s,et of sample. 
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Use these 'selections t6,addtriore :samples totlie !work order, or to change existing 
information prior to label printing. 

~ ~ f • 

Once all the tests have been selected and ali samples have' been ad'dedin the work order, a work 
order summary and all container labels are printed. 'Labels are checked for accuracy against the 

, contdiiuirs while beIng labeled. Atthispoint log~in()f'thisgroup ojisaniplesis complete. 
'f " '" 

B: After log~in of a work oi'deris complete, the COC can the~ be scahnedinto the system, attached to 
ithe'\V6rk'orctef'on'the'Work'Orderscreen"andrhe work order 'can be updated to Available status 

sO as to' b'e seenl1y the analysts;' '" 

V. Daily Follow Up for Sample ReceivingILog In 
I'·' 

A. Wipe out the inside of coolers and return all Empirical Laboratories coolers to the sample kit 
room. Discard any coolers that are cracked, broken or filthy. 

B. Complete the short holding times log book as required. This must be dO~,e as early in the day 
, as possible. '" ' 

C. If any samples were received for RUSH turnaround, then a RUSH SHEET [Attachment XII] 
must be completed and distributed to all laboratory personnel via e-mail.,If'ever,in doubt of 
which analysts should be notified, pass them out to everyone. Always give copies to the 
Laboratory'Director, Administrative: Assistant :and Sectidn Ma'n'agets.Ir iliay be necessary to 
;send outtwoRUSH sheetsperday (one around 'mid-day atidtheothet at the end of the day). 

, ,;'J 

D. Complete any required CARs. 
0, , 

E. At the end of the day organize all paperwork received and generated for the day. The 
following should be given to the Project {manager'( sedtionsupervisor)! 

L The original chains 'of custody and yellow" original ot copy: of each. The CRF will 
accompany the CoO fdiihe project;,' 

2. Any' information, (letters; regulatory limits, 'etc.) 'froni 'a client :whicli was received with 
any safuples. 

3. All CARs;, i,' ,,' '( 
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4. LIMS sample receiving logs. , 

5. Copies of l;lny RUSH sheets which have been distributed ! 

7. Cooler receipt form. 
!; " " ~ " " , 
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G. All the above information fromthe day will be reviewed as soon as possible. 

t., All LlMS logsffiustbe2ndchecke9i!1i>y a:di(fetent persou;,tQ.lln the: person entering the 
information into the LIMS. Each set of logs must be initialed dated by the person 2nd 
checking. These will be kept on file at the Project Manager desk. 

2. If any corrections or changes are required, all laboratory personnel will be notified by 
distributing a Sample LOg Change Form [Attachment XIII] through: email 'distribution. 
A Sample Log Change Form by the project manager will also be sent out if a client adds 
or deletes(anY1para:!.p¢te:r;S'i,chi:lQgt(s sarnpl¢,IDs,etc,l,,/,,' L " 

H. The Testing Coordinator will distribute::the ;fclllowjng afterthey have been through the 2nd 
QA check: 

1. Copies of the LIMoS receiving reports to necessary laboratory personnel. 
./", 

2. Original (white copy) chains of custody are given to the Project Manager. These will be 
.((:: ;r~!, ',Sehtwith,thefinalreporttothe,clientr' :,,:, 

, 
'.-; 

'. ~ 

'( "3;,,, FimUized/appro~ed CARs mustbe;sent;totb~;, 
'.', 

,,'a., Orgartie, Manager , ~ ~ ; -; 

l,<; 

b. Inorganic Manager 

c. Laboratory Manager 

, L ,;di:LaboratoryDirector{optional}, " i, 

e. Quality Assurance Officer 

'f;" : Administrative Assistant" " f ~ ; 

g. Client {optional} 

'-, '! 

4. Copies of any project/sample specific information to the Section Manager and analysts. 
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1. _ Information will be filed as follows: 

1. Chains of custody: ' 
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a. Original (white copy) isretUined to the cUsWlfiet'with'the,firiaI report' along with the 
CRF. 

b. Yellow copy originals or photo copies will be filed by client and kept in the Sample 
Receiving Room. < " , "" , , , 

·,:C. PhotocopieswHl bek~ptin a:'flotebook,i!u1umerical,ordet iiHhe Sample Receiving 
J Room.' ':"; j i· 

;, " 

d. Pink copies should be retained by the sampler. 

;'2: '-CARs 

a. CARs can be found at V:\LAB\log-in\1ogin(year)\1ogcar(yeat):· 

; , '3i Sample Change'FotrtlsandRU8NSheets":',' " ;, 

a. Sample Change Forms are distributed by email. 

b. RUSH Sheets are found at V:\LAB\1ogin\Rushsheets 

4. Atthe end of each year, files for that'yearareooxed and:archi;ved.< Make sure files are 
labeled properly and place them in banker's boxes. Complete a storage box file form 
with as much detailed infortn~ti9h iaspossible.: The LaboratQftyAdniinistrattve Assistant 
will label and number the boxes and incorporate the storage boxes into the laboratory 
file archive system. Boxes containing files from SatnpleiR:eceiving are kept on site for 
1-2 years and then may be moved to off site storage upon release from the Project 
Manager. 

VI. Miscellaneous 

A. All projects which require deliverables or other, QCrequirements should be listed in the notes 
section of the LIMS. 

i, , 

B. If samples are received from a new client or a new job number that is not in the LIMS, a new 
client code must be set up. This information sholildbe on the chain iof'custody or it may be 
necessary to contact the customer if the information is incomplete. 

: ; 
!r 
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. C .• Samples frQn:rtb~Aql,la~ic. Toxicity I,.abof,atoty . (AIL) ar~ logged into the. LllylS for billing 
• ~and long'term tra(Jking:.pul.'Poses.The,re.ceivjugjuformatiOn aud"prqp~ra~signm(mt of test's 

are reviewed by ·theA T1LiManager. The saJ;Ilples.are. then logge(:lin by ArLpcrsonnel. 

D. A flow chart outlining samplet;e6;~~yingand.,the ·flow of data, re.porting·,and invoicing is 
attached as Attachment XIV. 

,;, f '." 'j:' 

.. E.ATelf4plto1l:(! aonver~ationLQg [AttaChment ,¥VJmay be required to document information 
and may be attached to or used as a CAR. 

l: 
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• ',i E Ali' log b00kS usedcin the S'ainple Receiving and Sample Btorage:Area:s are!ltiinibered. The 
Jo110winglog hooks are 'presently .:maintained; ! Aillog'bo'oks;inust 'be: "Z"ed' mit· The Testing 

· CoordinatotwiU: review the Tog books 'each \veekto check fotcotnpleteness:. 

Log Book-ID 

SRLB #3 
. SRLB #4 
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EMPUUCAL LABORATORIES, LLC 

Attachments to SOP 404 

II Chain of Custody Record 
I 

III Corrective Action Report for Sample Receiving/Log In 

IV . Cp,o,l(,!ri~eceJpt Form, 

V ,~i~t,\'Qf$llort\libh;libg:mijrte (Immediate-72 hrs.) Parameters 

VII SaI11p.leRedei'viihgCustody and Disposal Form 

VIII Map of Quarantined Soil Areas in the US. 

IX Laboratory Sample Custody Form for Walk In Refrigerator 
( 

X Container Codes for the LIMS 

XI 

XII 

Routine NPDES Clients 

XIII Sample Log Change Form (Green Sheet) 

XIV Flow Chart, Laboratory Sample Tracking System 

! '" 
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'J. 

[Attachments I and VI were removed during the editing process and not added to the SOP.] 

, '",' ,~ '. 
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Analytical Laboratory Waste Disposal 
Standard Operating Procedure 

I. 
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\ . . . ':' . : ' ,·i. : .. : ..d .,;', ' ". ;' .. ' ;: : :' . i I 'j .. ; , " • :':'" : • >. ,,", ;: 

EmpiriGalJJat>o.J;'~tqrie!?, ~L.Qll'lhor~tory W1a~~~ includ~s~xces/3iclie,nt$,~mplE? ,Wa,~t~,; .'. 
and waste . that are . generated w hile' perfh~~ing an array ~f analytical se;rv~c~~, $!Qm~,' .! i , 

of which are hazardous. These wastes must be disposed of in a manner'that is safe, 
cost ef(ieie,ptan~ il},; ,asq():r~;,aIlc.~",ith :~)Jl,zF,lrdoU/3 .\¥ .. ~~~~ r~g111a~~ons.. , ,,: 

1. Unused portions of actual samples received from outside clients. 
,''',' " 

j :, -' .' 1. ' 

a. Unusedaliquots of completed water samples . 

. '. ;b;.;' 9 ~u~\~dal\9u'9t.~~ ~f.~8lTIpi~t~~}~PIl~~ql.;l~o~ssiJI}l?leEl:· .. , 
,,, • '( <' ~ '; -

2. Soils from quarantined areas 

3~ All oth~~ 'soils, se~iments,; building debris, wipes etc. ', .. ; . 
_ -( , , ;.' l' '~. ~ 

4. Hazardous waste generated within the l'abo~atory as part of n~~er~~s analytic~l' 
procedures. 1.:' ",., 

II. SUMMARY OF PROCEDURES: 

A. There are; !q~ro~'ioJl;~,fQr.:d;~~posing qf\ln\l~~dsl\Dlple;portions: 

1. Return completed samples ~dd ~dy generateti'waste frOIn:;~ese samples to the 
~~ .' 

2. Throw;,thesampleaWl;ly:after confirming that it isnQn-hazardous,. 
• _, : - -"'. • _. - • ,1 ',' .' • ;-' I , _! " .~ - _. <';' . •• , , " .) " , ' 

f ii ' " 

3. Disposa,l ~hroll,gha w.ast.~v'eridor .in either !ase~leq.·cl'~ril~or lab Pfu;k. 'I'hi~ is 
normally done twice a year. . .' . j , 
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4. Treat the sample to make it non-hazardous and dispose of it as such. (Aqueous 
pH neutralization only.) 

1 } 

B. There are two options for disposing of laboratory generated waste: 
. : (" ',' .!: . c'; 1 '~"J f .. : .(i "'" : r '; , 

1. Disposal through a waste vendor in either a sealed d:ru:ql orlab pack. This ,is 
normally.dol'fe'hl(rice i aYear: 'The waiste' muist'be stbred'pfdpetly until'tn& 'waste is 
transp6tted dffs'ite;i' . " .' I ' 

, . ~ , " -~ ,."I ," : :".; ,i ' , 

For example: Solvent waste must best'ored in the 'ventednammlibb~:cabinei .. ' 

2. Treat the waste to iriake'ihhtJri-liazltrdo{Isa'iHldispose of it assllch. (:XqueouspH 
neutralization only.) 

. ; I ',' t . .. . ~ , 

III. EQUIPMENT/APPARATUS:, 

A. Proper safety equipment in good working condition. This incllldes 
gloves, lab coat andsaf~'tY :'glas'se's/gog'gl~s' . (Vdlurlta~yi.us'e "of f 'cartt'idge 
respirator allowed see area manager or QAO). 

B. USDOT approved drums for storing and shipping hazardous waste. 
, :' .. >.}\ ._,·~\i;'.·,~<;;;,·~ >~'<j "'f' "f-· :.,',; < ~'.; ~ >; 

C. Fume hood v~~,ted;~~tside the building. . '. : 

. D. Flammable storage cabinet which is vented to the outside 

IV. PROCEDURE 

Waste disposal is a6'ri.~ under tlieinanag'eIIl~Ht and'cb6tdlnadoh':Oft:lie8i.HHpte 
Receiving ]\t[anaget;- Section ,Managers and the Health and Safety Officer. 

t, l ., ~J ' ; , " ' , ! .• '. 

A. Disposal of completed aqueous samples: 

Completed samples are1:Kept in t()ld'storage for'apprd~irriatelY three weeks afte'r,the' 
final report has peen mailed. Engi1?-e~ring support projects involving C~P work/ 
litigation c'ases 'etc. nHiy bi=i'fiaved for lbnger than' three weeks at the requ.'esfof the 
project manager. ' 
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No sam,ple~ shQuldb,e :disposed. ofwitnout, ilPprov.al from :the ,responsible. a,rea', 
manager or analyst. At this point the alieamanageJ!pf,lpc;J/Q.-; analyst will 
communicate information about samples deemed as hazardous. 

,'. " '1. 

" " 
1. The majority of the water samples (ground, surface and drinking) are non
hazardQ;usJl,l1d,aredisposed ;ofby pouring,rt;heIllrdowpthe sink."". 

a. This must be done under the hooded area located near the walk in cooler next to 
the extraction lab. Make sure that the sashisclosedJar enough ,to, prodwcesufficie.nt " 
ventilation. The tap water should be turned on to supply copious wash for sample 
dispos:al~ , .. ,- / 

b. Proper safety equipment must be used' i~cluding safety glasses (face shield if 
necessary),lapcoljltandigloyes:, i<; ", .;,;", 

," '; I ? 

c. ) Be alert to potential pliobleJl1&: :for eJiarnple, sepal'ateCyanide' waste:fr,om; 
acid waste. Neutralize acid waste that will be poured down the acid drain 
and dOJ1't.mix: w:aste/Sal1lIdes thought to fcontain . CyanideWfth. samples that' 
are acidified. Also, look for things such as phase separation, odd ,c,oIQt, odor ' 
etc. Check with the area manager or Health and Safety Officer before 
disposing: ,QfianY questionable ,samples;i ' " . : " " 

; , , ~ J' ; 

d. Ta;p·wat~r Il):u:skbe;running duringtl1e·tim~'$ainples,a.re poured olltand.for" 
apprQ~imately lO,minp.tesaftetso sufficient flushing and di!uthm takes J')Iace,.) ,,',' 

e. All containers must be rinsed out, all identifying markings defaced or removed, 
and thrown into the trash. ; ," 

f. Allsamples'disposed of in this, manner must be dobumentedin thebound,djsposaJ 
log. -! - ,," I 

'.'" ,- ," 
, I 

2. If water samples are hazardous (kn'own, or suspected), one ofthefollowing.steps: 
must be taken. 

,'; '" 

, 
•. ,J 

~ ,: ;' 

a. Sa;mples maybe' returned tI.'>the:.chent, ,If you plan to. ship th'eUJ;lused p6rtiOIi.-, 
back to the client check with shipping and receiving to make sure that the material" i. 

can be shipped in accordance with USDOT regulations. If the samples are not 
returneditbAherc!ient;they Ulust·,bestored.properlyuntil'pickedup ;by,a 
waste vendeD. 
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b. Treatthe sample to mirkeiitnon-liazar:dous;One exal11ple6fthis isifth~ sample: 
IS highly' corrosive; the,!JII ma.y be adjusted. ' , if 

c. Stor:e the sample pr:operly until either: a sealed dr:um or: lab pack is sent out. 
, , 
-'( 

;'1; 

d. All samples disposed ofintliis hi'aIiiietmust'be;documented in the bound disposal: 
log. 

B. Disp6sal ofcoll1pleted'non-aqueotts samples: i','i,; 

The major:ity of non-aqueous samples ar:e soils or: sediments, although ther:e may also 
be building debr:is, wipes, oils, and occasionally product type samples. 

1. If samples ar:e non-hazar:dous they must have all identifying'ma:rkingsdefaced'or: 
r:emoved, and thmwn into the tmsh. On specific pmjects we may also opt to r:etur:n 
the ufluseH po:t'tioIi~tG,thEi Client even if·they are no:n-'hazar:dbus. '\ c, 

2. If nofr .. aqrteous ,samples; fn;'er hazar:dous' (known or sUs'pecteclJ, onebf the following 
steps,m,ustbe takert:n f ",,,' ' " ;, c' ;;,!' 

,'. (~: : ; ~: \ 

a.\ Samples may be r:etur:ned to the client. IfyoU::l'plan'to'ship the unused portion 
back to the client check with shipping and r:eceiving to make sur:e that the mater:ial 
can be shipped,jn a.ccor:datlGe, withUSDOT r:egula.tions. ,If,the' sarhl>les are; hot, \ 
returned to'tne:clierlt they must 'bet stored properlyuutil'picke'd up bya 
waste vender. 

': Ii 1 

b. Store the sample pr:opedy until a lab pack is sent out: 

3. Soilsamplestakell 'at, a depth of three feet or le'ss',frbm ar:eas,which,have 'beed 
quamntined by the US Depar:tment of Agr:icultur:e (USDA), must fir:st be tr:eated at 
the labor:atory to prevent the spr:ead of any plant pests. The USDA has detailed 
pr:oper: treatmentpr:ocedure'sofwhich we,use thefellowjng: : ,»' 

a. The sample is heated to 180°C(356°F)in a vented oven for: one hour:. 
b. Mter: the heating the sa,mplesar:e:placed closeto·a hood toeoola.nd a.r:emarkedas 
being ready for disposal: ; • " " ' 

4. Once the samples hiiv8,under:gone;tnhrtment they can then be dispose-d; of by 'one" 
of the pr:ocedur:es for: non-aqueous samples. All samples disposed of in this 
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man:t,lJ~r l1lR~t .b~ •. «J,ocum,e,uted jn th~boundc'di~ll()s~1 .logboo~ w.i1;b·the 
follow.!!lg;b\fQrlXUltiQl1;: '.\' . , 

a. Client,,',,! '.:' 
b. Sample #s 
c. Date(s) trelOlted,.· 
d. Trea tmePt, 'met1l9d '],Hied. 

,,1" '"i :. ",-, '.:" 

1" , 
,,' .' 

, ,~ " ,I 1 

, ',: ~- ~. 

GenerlOlted.w~st~ t~ $t,o,r~~LiI<! satellite~:re;;ts'\l~tit ~W:GlS~e :pick .up occurs .. ['Ue!jl8 

sa tellit~:A!reJ;l~ m W~tQe.mGliJ1tlt\jpe,dm'oP:e:rly;. .' .. < :'" " ,.' ','7{ 

: - - '. -~ }-i ,- .; 

, . ,. ,- ~ 

().:.1 .i}~;.:f '~C~;, '-.' .:~:, ~_t), - " 

Each laboratory analyst and section manager is responsible ,to\as~ure,'th~,;t;hll:lldlil1g' 
operations within their area are being followed according to the laboratory 
requirement. .'.! 

.~~ ">l • ,".,,:.~ ; ny,' .:-,:~ . 'r~~ ! 

Each: ;:ln~lYl?jt ;i,mtrJorwi·l,1hlK'iSP~c~fiC:labqPltory t,ests;. t~at . gen,~I;ates ,waste; is ;,' 
responsible,tQ. haBqJ.e".ap.<;t dispqse pf ·tPeWa!jltein; ia,'saf,ema,nnel"a:p.d. 'U::rHlj:)r the, .', 
guidelines list~(f below. . If yo~ have any' qu~stions left unanswered regarding waste 
disposal within ~Qur, spe<;:ific .~r~a.cpl1tact th,e;ip,Q:rga,nic lPi'lJla,ger ;of;the" saf~ty ,o(~ip~1','. n': 

~, ;, ;.:: ~ f .:"~ ~. , 
) ...... .. .' 

• Concelltratec,t a,cid';WS'\~~~r, )('::>~%l>Yivc;>lum~t and"qilute :rp.erCllry. waste'm.~r<:l\u;Yi. " 
chemical oxy,g,f1J1.P.fm):al,J,d;tQtal:rkjeJ4.l!hl Ilit~bg~:n.atld, \cb19;~t~~, allalyses' w~st@) al!e; 
poured into the Acid Satellite Waste drum in the general chemistJly\ll'll;>or~tq:ry,!.,,;\': 

Documep:FtAe:,.~y:p,~\all:~ .~~m,o""Jl;t: of .,w,a~t:e,· in,;" tlIe:;.ac.ifjlc~:WIl~,te . ~Qgbqo~, I~h~il 
initiallJ.l1.~~~J~:~,ei·.~he.; ... ~Jl~;r:})~·" :'i: 1ji" :;:.; . ".:' : .. ~ .. [{,~ _~.l)'-' ,:~···t, ~." 
• Dilute acid waste «2% by volume or less) are ne\ltrflU:i;E:lQ, a.\1q\PQlJ:redd;o~niFlIl' '. 
acid drain with copious amounts of tap water. 
• Alt'i9th~, :n.~1l.h~~a':~14ous., s~mpl~W;;l$t~;,reagen~s; l~pd . !i;iand;a,:rds afe 
pour~():.c:Jpy,v;u;'itb;~,4x~~in, ·wttb: .CQpj~'lt~,;:un,Qunts",Q£tap water",' 

, . ~ . 

b. Metals . ,.... (" 

.. ,- .. -~ , 
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Eadli1'~;nattst? p'e:pf<1>r:ntA:i~g'S}ileci~'Ctabdratldry,tles1l's'ijh~;tgeR~rg;tes'w'astel~r' 
J!espt')llsii\\)te to wa'lil'<il!le anill<lispose of the waste in a safe ma~B~r;ia,liirlll':\4,f;rtil~rl:t1ite" . ' 
g'tli'tllelibreslls,ted:uelew. 1?fyetl have alllyq;uestioFlS let'tun,an:swe'l:'e<l regal'(!)!~trg waste 
disposail withitFl yaul' sJ1)eciiiic a'rea contact tliEflmorgamle mJainlfger or the safety e£I'C'er,;' \; ) 

.' ConceJ)Jtra'ted acid. Wasite, .aqlueou:s sample waste d:tgestates. alll'!ii'0'ld ur.i,u:se't\ii; ,:",3,·': 

caJiibrationsiandards' (>2% by volume) are . p'Oureainto the AeiiS'ate:lJllteiW gSlle' .' \ 
drum in the general chemistry laboratory. . . 
•. Non .. aqueous sample' dlgestate wastes. are'ctecante'(!1r@fit:he soill'lsp1fitIF SI1~ptes; ':liilititt' 
t"heAcit.S$!te:11lteWastedl'um in thetieFlerI1l1Clfle'mis>ti.;y Labora,tory .. ltbtse th'e 
soUls(1Ua w:t,tl itap'wti1!er strver~l'tfm,djJ 'aWd dlscaridi tllre firi!Jlf'tl!:ft'Sililite'"iib:llo,'tllife ' ' 
Acid. Satellite Waste druM arid the se'quenllhrl l"iits·alfes, 'ch'c8:11t d'bwtl. ft'll ftc:HI' 
dra;i!hWlt'1 'cepi'ouisamounts :(jftap .. wa:tet. , 
• Tltr0w the sof17so1idsifi!'1l'e'>tr·J¥sj1!ri0tt~~ t'&e'!a1ord'l1:as'b'~e)nY 'rl'flse'Cll r~:ee; .. ' . 
• Cr'6d.tlestatesifswith all eOD'c·entr·ated metallachilwa'Stearep'our'edtl1,to 
tke Al$iliil'~ittll'~ll;i1tfelWtllste •• ru~.'t. " "', . " , " .;: ,'1 in": ! 

"'" i 

c. . Orga'l'l1cExtraetionLaboraiory Area 

Each analyst pedorminingsp~cific laboratory tests t}~a't getterallErs i • '\\rl!ls·tie'1!s'; 
respons'~Meta l1·andie flH'ild ditsposeof the waste ina safe marUiler and ul1ld:erthe 
g\Jtide~liles iliis1;ed $e1t(i)wi,;ItfYi;)lt·lhave' 'a'FliY :qfuesflIDo;s' Iett,'l'i'i<rartlswt!rettc~~gfir,'hlrg;Waj~e"': 
iiSP'Cls:f.F w:t~ha;iliY0\\1.T· sp'e'0tf!i~ !alr~iJj bd:bt'lltt:t '~l!re 'drg;tirlidm;i,i'1qiai~r .,* ;t:~e' ~~ie:t~amee~:· .. 

-...~I- .>.~ h, ;'J~\ ~,' ri-', !~'-, . ;'~, -,'", ;-";"'. ~ .. h .' 

• Cortet:litli!t::fated;aOiilt Vvasteisi 'd1iscll1id~Q'i!iil!t0;tl!re;ActtilSa,tf}ila$lle'Wa1sllect'rtlm 1l1\l:; ·(jihtr 
~en:erlitJ;(lhem4$trYLa.'boratary ; 
• . '. N('),ft'il8~1{ijf1~a,1l~<l1:sbl~ell)jtlw;lltste' ,{~eetl(1)f,fe,iimV}.re¥,Hex~1!fe~' '1\-$e1Yl!t:a!m~F .. i,.,/e't~ •• ,; '''f>X!>~ , 
intot'lre 'N0Jti. UlljJofl,ftalle'd' W:aji}tJe. '1!jjj!b~te<lf ~at1fle'locatlel!l!lif,( iDe :haod! illr '~he ;()tg:a1tii~ , ; 
Extraetlt<1>rt;1;:.aboratlat'y':: ; ., (, . , , '. \' 
.Cl¥J:t)riha't~dsiYW~m:t;wastet~ethylene "C~b:>ridej'€hJl~ref0riTtt;'ehlMa~tl1fa;t.ed; JtaFii\¥airtit '" . 
anti sp~kewa's~e) pOl!lrintotlireClHoril!lated,Waste labeled: battlel'eca!ted~i!hi;~liJ'lta0' :. 
in ti}ire'<911'JIa1¥ite;i1ttl:'adit'ifJi ~atbr0ta;tl<1>Ty; (., " ,.' '. , . 

< ~; , :, i' \ : ! ! - , >.' ; ~'I i ';' 

*WNio_r' l./a'Wt;a1for.y ir~Die~a;te'd"; s(ll~e;Dit"wD:s!fle . i's' , ····ti.'·itjfll~ .. .rtia; tl'ii("tillreI . 
, '" , ., .. , "i' . ,. Iii:! ', .. 1't'··!!'·' e"",·L"·,,,. ''''If,I';'~ . "''iN''"'' ";{"';h'l""· i'" '., ,LM·."";; ·:.,.~··t· ... "ii&l'~i' ,.,,J;,':":li.-,\,, . . a;p;pt"opr ;&te oate'r:Iitle;;,'O \I'~,ftiC! 'l'¥,.stelllr'lil':M\eO:1 :~ 11>l\tieu.~r'Dlm:"«ft!nlil' llta:r1le1il', ';.' i . 

wt~e'tnyora:s,tlte'dDre'dn:;e'Cessary. tnspo's'ltiof s'ol\1~I1.t wasteis1':liob,e 1tn:id~r1llte' 
d;ireetlon:ofth:eargaitiehtboratorymalJia:ger. Tbese(irums are tecate'citlll 
thee 'chem'cltl. relfjJen:t.· stotagerQom .·a~nd' . only a1ithorir:ed'laberaitorys'tatf'ttre; . 
a11ow~c:t tD 8.'dtil waste s~lvel1t to these drums. The tilate afaddiiti6Dto the 
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drum, type ,a»d quantity p:£:SQlven~js ,e:utlerec:t!ii)1tQ ;tl1:e 'Ongl;~,niG,S(JIJ)~1Jt, 
Waste L,(lgll9:Q,k,', lQ~Jlt.ecJ., ~:m"t,hoe ,sltelfl)eltt to, tlt¢: drp.ms., 

• Aqueous sample V\faste from extracte.d;,~amples ,.(o:tlce·H):t.e.,.e,~t"1:'ap,tio;n 
solvent has been removed) is poured down~the drain and flush with copious 
amount of tap water. , ');" i',', ,;' ',,' 

• Non-aqueous sample waste and sodium sulfate waste is dumped into a waste 
contain~J;"underane:xtra9W)nlaboratory·h9Qd and,left;ovetnight,or until the solvent· ,,' 
is evaporated.and then thewasteisrdisc:arded into the, trash!·' '. ""';'" 

: S 

d. Gas) Chroma.tography (GC)/IIigb.:performance Liquid ,Chromatography (lIPLC),' .... 
LaboratQry". i .. ,', . i,,' ;.i.,. i: 

• Au.:to's,a.m,pler<vials.are; di$c:arded .into,the appropria.tely labeled,QoJ.( ilocated, under, i.I" 

the table in the GC/HPLC Laboratory. ' '. 'J(i), i ,', '. i . 

PCB Box - altsampleskstandards i" i' , 

Pesticide:B:ox:""l .allsamples/standards .). ' ) .. <..1;[-
" 

Herbicide' ,Box:T.,all samples/standards· , ,).\; !. : 

8330 Box':"" all samples/standal'ds ,,"I " _i i •. ' " 

Methylene Chloride Box- all samples/standards that contain, methylene chloride 
(Diesel Range Organics, DRO) 

; 1:': ' 

• ' Sample.and spike;extraet\vi~isare,sep:arate;d, 'accordingtothe 'oontents.'ln the vial: ',' 
Acid cleaned extracts are combined into a separatory funnel and the acid layer, 
separated from the solve~t. The acid portion is discarded into the Acid Satellite 
Waste drum in the general chemistry :lapo:pa.to:cy.; ,The ,solvent ~aste ,is discarded into 
the appropriate solvent waste bottle (chlorinatedlnon-chlorinatedwaste) located in 
the hood intheorganice~tractiionlaboratory;l ,'", . ,h/. .,.; , 

~ " ' 
" ( , ! r , l -/ " j ,.' i:- ',.,' ,-, ~ c;-; ; .: ! '.: ~ ~ . . ,.' 

After the;me~curY1has been recQveredJr,omvthe 'mercury) cleaned samples, the 
extracts are, . disGardetL into the dproper, , 'waste ,.solvent. hottle:<, (c}iloi'ihailedJnom ' 
chlorinated waste) in the hood in the organic extraction laboratory~ The mercury 
waste is consolidated and discarded into the mercury waste container located in the 
vented, hQod in :the'phemicalstQrager:o.QIIi,. ·,Mexcu,ry,u$ed. for I removing <suJfur 
from .samples ,has: bee»di:s.c:outinued. in:Q,1ir larbPrator,y;. i. 

Unused stock and working standards are discarded into the chlorinated solvent 
waste bottle located in the organic extraction laboratory. The emPty vials 'are r.insed!" 
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several' (3) trmeswith's'61vetlt afi'clxtBe"solvEJ'nt:iinsatepaureH iri.ti:rthe ,soivent waste, 
and the vials with labels removedar~' disda'tded,'irtto;theigla's'swa:rewaste contalner'. ' 

e. Gas'(JhrbmatographylMass Speb'trometryi" '., i,i;",' ?i 
" .. .-

.,' ~,;. ~-~: ;. ' :' , ' _., c' ,";"; 

• Volatile sample, standard and reagent waste . f' 

./:r 

Waste~ 'from the instruirleht," ;Aqueous. sample· waste"is \ cbllected'in waste·bbttles 
via waste li~es from the instctument;)rPhei ; bbttles iareemptieo.i iht6 buckets and 
poured down the drain(pH is < 2% by volume). A small amount of methanol used to 
clean gla'SElw"are' is 'also, dumped' trito ,the bucket and'po\lteH,doWiI, tlre ,d.'rain.' ; While 
disposing of sample waste ialways run the cold tap water 10-15 minutes.'Nb~..' ",} 
aqueous waste from sample analyses is retained and dispose of in the samey as the 
unused,samplel.:4.Jnuseds:iirnpleds\ hetdfolHsa,m'pledispo8'alby. the; sarnple'Tec~ivirig ; 
area, see A and B listed above. , ,);',. ,': . 

Standards - Unused stock and working sta~dards aI1e1diseardediintothe'i ' . 
chlorinated solvent waste bottle located in the organicext:r:actiorilahoratory.~T:&e' 
empty vials a:r:e rinsed several (3) times with solvenband the' solvent rlnsate.poured 
into the solvent waste and the vials with labels removed are;discard.ed;;intb the 
glasswa:rewastecontainer., i i ,~ ,- f ,~ 

-<,,-, " 
, .. ,\,' 

In conjuriction with section managers, the sample receiving area disposes of solid 
sample, wast'e al'lduinused 'aq'ueol,ls'and'sohdsampJes;seeproceduresAifrtd B listed," 
above.' , ' .i,; . .'!"<'.' ·"f 

~ ,,' 

• Semivohitile' samplea'hdsllandardi ""ast.e' disposal' ' ..... i. 

Methylene chloride waste solvent and standardwasteiri vials, Ilrepoured:into the ,;i < 

chlorinated waste bottle in the hood in the organic extraction laboratory. The empty 
vials are riI1s~dwith,solvent'a:fi:d,the:s01ventpdured',intQ;the wa'stes61vent·,bottle;:.·· 
The vials'with>labels Temovedarediscarded into tl)e;g<lassware :wastei.disposal 
container." .'! ".' .i, ,.':;' ».,.!:"" ' .. 1 ," 

f--- -,':} 

Au tos'aln:pler: vialstare: colledted dn:\buck'ets'and'stdred:linder; the.' heJbd in the 6rganic 
extraction laboratory. Periodimdly' the: vials;iaie' C(i}rtsolidatedin) lab~paClts for 
disposal by a licensed waste disposal company. 

f. Bibassaybaboratory, , 
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• ,Aqueou~~Sf!WDle ~'Y13$tel~Jld,ll:s,mall:a1Jlo\lnt of methanol are poured down .the 
drain with G,Qp.iou'$ ~mou:nts ,ottap water, Larger amounts of methanol used for 
glassware cl~~~i~~ a~~PQn~9t~d In;'peals4r/?f,tnp. evaporated at room temperature. 

}'~'i~I' -"I" ~-':" /"\'; .. :: ";-", 

D. Consolidation of satellite waste for contractor disposal: 

In conjunction with the Safety Officer, the sample revieving supervisor is responsible 
to Goordinate waste dispos,alopCilX'lltions with outside waste disposalconiJ;;act9fS. 

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

1. Solvent waste from the areas discussed above is periodically consolidated into two 
drums located in the Chemical Storage room' (c. Organic Extraction Laborator:/ Area, 
* Note). A drum designated eIther chlorinated or non-chlorinated solvent waste is 
available to receive the aDpropriate solvent waste. When~ tbedmJlnS'b~cQIJl,e ,:full 
(fluid surface'six inches heiow the top of the drum), an auth~ri~ed'h~zardous waste 
contractor will be scheduled to remove them to proper waste disposal. 

2. The Acid Satellite Waste drum is also disposed through the authorizea hazardous 
waste contractor once the drum is full to the level of six inchesoelbw'thetdp,,6fthe . 
drum. . I~ " 

f .) .~, 

3. Consolidated autosampler and standard vials are periodically Lab-Packed m 
drums and disposed through the authorized hazardous waste contractor. 

4. The LaboHitoryrHea;lth, :'tird. Safety! OffIcer will administer the Waste Disposal 
Program and maintain current information to tr.ack quantities of waste generated 
and stored on-site. 

It is the continuous QQj~wMye of our laboratory to find way~ ,to~de~reas«,:l;j;4e . 
) amount of waste gene't'llted. . '. '. '. ',. ., ' . 
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Empirical Laboratories, LLC is located on the fifth flootofa'BtiiIdirtg\vllich is locked 
and monitored by a gU(ird after normal QUsiness;hours .. No unaritlioFized personnel 

:" ,atejpermitt~diwithilli the:facility :withciut a proper escolt:ifI1d a:visitOJ,'}sbaQge'~ During 
non bus,iness hours, all doors to the building are locked and the elevators' are security 
coded (i.e. a code must be entered in order to get the, el~vat0f: tli>opeIii on 'the fifth 
flo~r.) All stairway doors are locked and' only EmpiricalL",boratoties"lLLC personnel 
have a key to the fifth floor stairway door. The doors to the lab in the hallway have a 
key code. There is a. buzzer[,at thedooNo j;.ogin 'to allow, entry fof' Sample: and- supply 
deliveries. 

'f 

The majority of samples are shipped in coolers bycollrietssuch:as;,Pederal Express 
and UPS. All couriers are generally received in the Shipping/Sample Receiving (SR) 

.- at~a ,on Jb¢: fifthdlopf. The JabQratory:: is i .lpcated: :close; tQ;Federal Express (FedEx) 
distribution station, therefore,: W,¢l;pic~dUP; oUr,)cool'ers;faL th'e: \FedExlocation on 
Saturdays and transport them directly to the laboratory. Some coolers and/or samples 
are delivered directly to theSR area hy·tM·samplerand/6rClient., .. TlieSR personnel 
must not leave any packages/cooler without authorized receipt from laboratory 
personnel. Samples must be accompanied by some type of chain of custody record. 
Sample receiving personnel sign, and list the date,ancltime.received on thechilin of 
custody. The time received must reflyct the actual time or validation date and time of 
receipt for the samples alth~ugh they' may be placed in cold storage, and logged into 

'i· . the ,system-" at :it; Jatertime;l;' l'he methodiof.. delivery tis ·liste.a on'the:-,cQoler receipt 
form(CRF). The tracking # (if available) is attached to the chaindfOllstodyl" 

., ·~\·'L·.' \ ,f ;. 

Once sample containers have been_a~sj;gned a~aboratory;-IJ), :number,;they must be 
checked by another laboratory individual to ensure that the log number on the 

• f_~ 

,contaiQevlmatches :the'lognumbe~and' sample, Iacm the Chain of Gustfj)dy;' ASample 
;:-Receiiving ·.GUstodYl~and!Jj)isp(;)saU'FornL (attacq.ed}musti 'be 'f completedr each day . 

. "Samples) s:heuld'noli leave,'thedgg,;in aFea, i\llltilthis;has heen':completed.k A copy of 
this form must be given to the Testing Coordinator at the end of1theday:,dfhe original 
is to remain in Sample Receiving until the samples are disposed. Once the document 

'.is, complete, . the, ol'iginaL ~ill ,ber:kept on fifel" 'FheJollowing·,information. must be / 
IQgged;onto tpi'sJottn::j .. ; 
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• Daterrime UnpacketI'·· 
• Logged InlNumbered By (Initials) 

I; • 2ndC4~cked'~y{lnitials)ir';:· . i::'> 

,. l)atetrimePla.ced in CQld Storage .. i ~. ,,": 

; i 
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, ,'. ~ 

, .' .r.!' .,<Storagej,Area i(W;alk In, ;BlueiAir~VOQs" Quarantined Soils; .. Quara,ntined
',: n d. VO(h()thet~ 

J,_' ..' Disposed ofiHylDate 
" • 'Method of His po sal . 

. I"": 

OriginaLsamples are :~itoredi'nfonowing areas Of the labpratory; , 

1. Blue Air Refrigerator in Sample Storage Room: All water VOCs must be 
" storeddntherefrigeratoL ., ,i , ., " .. 

,-, I., 1 ' ~ 
. .' . , 

2. . Walk TllRefrigerator:in Sample: Storage Room: All waters fOil :aUanalyses 
: except\! OCshmstbe: stored in thisf(1frigerator: ." oj H • C • i" I 

'" , ,4. ;'Soil:Walkin RefrIgerator, for allSbils., . '. :f 

All'soils are treated',asquanlntined. 

" ' . ~ , 

All satnpleS,;inust be' 'stored in one of the. three reflligeratotsdetailed . above with : the 
following exceptions::! .. ' . , ; 'j' ... 

1. Matrices that may be adversely affected by the cold temperature. (e.g . 
. ' surfactant'sairiples,· inulthphase samples), , 

";.i . "". ~~", .' 

:.2; I-lighly contaminated 'waste; orprodrtcL typei\sampleswhichicould,jeopardize 
'" the'; Dntegrityof other samples ;in the:·walk! incci61et>· Often' these qan .be .. stOred 

y , aHroomtemperaturei;,Ifthese:require l'efrigerationsee. the 'liestin:g Coordinator 
;! \ for other. options'." ".1 

Any person removing samplesftom the storage areas listed above, mustsi:gn(them'out 
on a laboratory custody sheet (attached). The individmllperfortnirtg:the'pf0c~ssing 
becomes responsible for the samples at this point. The samples are maintained in the 
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s~cure.posses,sioll oithe individ~al prqces.sipg the samples., Whellf the processing is 
completed, the samples are returned and signed back into the appropriate storage area. 
It must be noted if the entire sample volume was used and that the container was 
discarded. ,": :i' \ 

Sample extracts and digestates are storedin the following areas: :';i 

1. All metals digestates are ,stQr~d in the metals instrmnent laboratory. The 
transfer from the digestion, allulysts to the ICAP analysts is documented in the 
metals digestion log .book i',\!' . ' i 

2. Non - ZHE TCLP extracts are returned to the refrigeratorinwhich the original 
samples are stored. For, ZME samples, the", extraot is.,· returned to the 
refrigerator in which the originalVOC sample containers are$tored. 

3. Extracts from medi':lmlevel,YQC analyses are alsostoredirbthe Soill Walk
in or VOC sample freezerin.theVOC Lab. 

4. All Organic extracts are stored in a Beverage Air side by side refrigerator in 
the organic extraction laboratory. 

The generation of all sample extracts/digests and their movement through the 
laboratory will, also ibe traQked. ort alab0f'l,tory custody;sheet orin a log ,book i The 
individual performing the processing becomes resppnsiblefot:the samples:;atthis 
point. The samples are maintained in the secure possession of the individual 
,processing ,the samples. " When theprdcessing is completed" the ,exfractsareretutned 
and signed back into the appropriate storage area. The metals ,digestates are mot 
removed from the metals instrument laboratory. 

After the analytical results have been reported, the original samples, sample extracts, 
and digestates will remain in secure storage until they are disposed of in accordance 
with the Waste Disposal Standard Operating Procedure. Samples will be held for a 
minimum of 30 days after the final report unless specified otherwise. Sample extracts 
and digestates are held for a minimum of 60 days after the final report unless project 
specific requirements state otherwise. See SOP No. 405 entitled Laboratory Waste 
Disposa\ SOP for guidance on disposal of samples. 
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The following 'pers'onnel· as 'of September 08, 2008: have access to' all sample storage 
,_f( 

'0 " 
·':.-f· ".,1 ,.; ,;; .. ' 

) Chandra Arthur 
Ashley Bester 
Roger Burr', 
Tanisha Custer 
Rick Davis . 

. Barbara Dawson, ' 
Betty DeVille 
AmandaFei 
Kefldra, Gentry 
Jason Goodman 

, 'S'bnya Gordon 
. Gwen Hallquist 
Andrew Holder 

I -, ~ 

Jade Holliman i ,,' " 

John Hughes 
KaruHuka 

) r i 

" t 

Herbie Johnson 
DahaeKim 
Dustin Lynch: 
Marcia McGinnity 
BadeenMekael' 

,'Arit6hioMontiero ' 
Ashley Morris' 
Gino Moore 

': ;E.:J. :([)verby ;' t 
Brenton 'Powers 
Brian Richatd' ',' i, 
Franklin Rivers 
William Schwab 

'" Chti~tYThompson\ I, 

ReneeNoge1 
Randy Ward 

",,", .. 

'In the event that an. employee" is 'terminated; the ; supetv'isot:iS'respodsible' for 
collectit).gtheemployee's keys. ' ", ' 

For additional information see ,SOP No; 404 entitled Laboratory Sample Receiving, 
Log-In andStbrage.'" 

,. I 

V:,LAB\QA QC\SOP,SOP-410REV6,doc 
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( I tlTot~ Tech NUS, ,.., 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
o Sediment 
[] Other: 

. [] ~A Sample Type:' 

MSIMSD Duplicate 10 No.: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

of, 

Sample 10 No.: 
Sample Location: 
Sampled By: -------'--
C,O.C.No.: 

. Type of Sampl~: 
[] Low Concentration 
o High Concentration 
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fltFetra TechNUS.lilC. 

PROJECT NAME: 
PROJECT NUMBER: 
DRJLlp~G ••• ""v.r-I"U" 

DRIL~n~JG 

Converted to Well: Yes: 

BORI'NG LOG' 

No 

'Page_' of_ 

'. \ Drilling Area'----'---1 
BaGkground (ppm)':LI _---J 

WeIlI.D. #: _____ --'-__ ----:-__ 



X ItL, :~~~T~CH NO~!-,'~i: , •. "CHAIN,O,F-CUS;Y:SE)¥:1, ." l' NtJMSER"""-O 5-84'" ..,."', PAGE L-; OF 

PROJECT NO: :r:ACIL:ITY:,: 

SAMPL.ERS (SIGNATURE)' 

~c • 

STANDARD TAt 0- " 
RUSH TAT 0 ' ", , 
'0 24 hr. 0 48 M 0 72 hr. 0' 7 day 0- 14 day 

. 1 I [ 

wil: 1-< <:w 
Q> TIME 

_. 

,'\ 

'SAMPL.E 10 

fa 
,z" 
~, 
< u 
o 

,-I 

PROJECT MANAGER , PHON.E fNUMBER lABORATOijY NA~ AN,DCONTAC:T: 
.". . 

FIELDOPERA1iIONSL.EADE.~, 1',P.J:fO~NtlM'BER, ' ;ADDR~SS 

CARRlERlWAYBILlNUMBER 

t: -, 
Z 

"I-' 
c.' 
~, 
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Il: ,w 
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0' 
,t: 
'0 
'm 

;U 
a 
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x u~S2.\U a:-, ~1i:IQ. Ll.o 1- ' •• .:.1,<2 
<~:oo:o 0 
:E'w . 9~UZ 

~: 

, CITY,,~~ATE 

"'ONTAlNER"""'- .. . 7557'7V/ 
PLAsnCWI".LA~/==> =~ ,PRESERVATIVE 
USED 

~~, " 

~Jf:~~-.j-
S:·'ij ,', /" 

''..," 

,j",/:;, ,'/' " COIIIENlS 
, Ii , , 1" 

, ~? .1 . 
t., 

'.' 
, ,I, 

,I.- ' 
, 

'.-._"- ~,,~, 
- •• >""~ 

-
-,1··< • 

f 
I:" ',/c .. ]',., ,·\·1·'" .... ,,;\" " 

.. " 

r'c,c'" • 

" 

1, RELINQUISHED BY DATE TfMg;. " •. ILt. R-SCElV.ED~B,(, .. ,lDATE TIME, 

2. RELtNQUISf,jED.BY DATE TIME :2. RECEIVED'BY 'j DATE TJ,ME, 
" , ~ 

3'. 'RELINQUI$HED BY, DATE TItv)E '3. RECEIVED:BY ',IDAf~~ J};',~.:, " 
COMMENTS :'~ ··\.,,:.fr: ._ 
DlSTRIB :WHlTE (ACCPMPANIE.S SAMPtE) YELLOW(T ;oPY) , . PJNK (FILE COpy), " ;;,,0 ,W02R 

, ~nJ,;,;,.".7O'·t:!f"l·-·-'\T.Mr'o JV"I4 



j 

" j 
,~age_' of _, _ 

,Tetra TecJli NUS, In'it. 
, ; 

, , 'I 

i FIJ:lP PORTABlle XRF SAMPLE ANALYSIS' LOG SHEET 
. ~ :::.!!.;.:~. i '. {', _ ~. '._ . : ,.I 

" 

P.rQi~ct Site 'Nam~; " j 

Ptoj~ct No:;;; '.;;..i _,;,;--,-~""""""",,-,-__ 

Anafyzer:, ",,'.! 
, '" 

Sa~ple;ID Aoaly$is 
tim~ 

EI~ment . Re~lJlt i Result 
Arialy~is ., FlU.~ 1 J ,.J~lJri ~ 

" Result Results 
Ru,n 3 L" AY9: " Gom",ent~ , 

,; . ~ 
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[ I ~JTetra Tecl)NU8, Inc. 

Project Site Narne: 
Project Number:, , 
Sample Location:, 

Q~ ,~am~I~,IX~\: 

, i 

Manufacturer: 

H Trip Blank 
[] Source Water Blank 

Or"dr\Number: ':' ' 
lot ~timt.er:· ,,~. :;o..~~.""'--'-, . ...,., . .....,,-'.;..,...,...---.....-----

'I ; 

Rinsate Blank 
Other Blank ~,",--_---'; ____ --",-,"-,-

Media TYP(;1:' 
E;qUipment Used: . 
Equipment Type: 

[] Dedicated . ~.:,' , ... ~ 
" l' ': [] , Reusable 

Signature(s): 

,~-: . ' 

". 
) 



, ,,: 

COMPAtJy:' . , UNIT NO. ____ ...,...,.,,~~ 
qeQUENCY: Inspect at the initiation, of tf;lEl prdject,: after· repairs,. once every 10-day shift. 

Inspecti~n Date: _._. _1_. _' _1 __ , . Time: '~~".-.... EquipfnentType:., 
u -(~.'g.;, bul.ldozer, generator) , 

Good' NeedR~p~ir' • N/A 

Tires or tracks 

HOSEls ar\ld belts 

Cab, mir«:frs, s!it~ty~'gl~$$'; .' .. ..... i ,.:, i • 

Tl,Jtn sign'als;'lights, miilke lights, etc. (front/rear) for equipment 
approved for highway use? ' . . . . . 
Is the equipmente'quippeq with audible back-up a:rarms and 
ba.~k-up lights?,'ji 

. Horn and gauge~ . . .' 

Brake cohdition(9ynami¢"p~~k~ ;~tc;r 
Fire extinpuisher (Type/Rating -____ -1 

Fluid Lev~ls: 

Engine oil 
Transmission nuid· 

, Brake fluid 
dooling ~ystem fluid 
Wirfls.~ie,JQ~pE!rs 
Hyd(f,luJlcQiI . 

__ d leak/lube 

, Coupling devi~E!sa~d cpnnectors' ,/ 
. ':, .·'···:i·' ; . t 

. Exhaust sy&t~in 

Bladelboohf~~ipper,~ond,ition.... . . . 

Access-wJ.y:~rFrame, hand holds, ladders, walkways (non-slip . 
surfaqes),;gljardrailsZ . 

Power fa~le and/orhoist cable 

$teeril'lg .( $tandard and emerg~i1cy) 

Safety Guards:. 

. 1 

a 
". , ... ' 

LJ 

0. 
0. 

0. 

0. 
;0 
.0. ' 

',0. 
.'0 

D. 
.. 0 
,'[,q;;} 
'CJ , 

b 
a 

D 

.0. 

0-

o 
o 

o 
o 
13 
o 

a 

'rrJ;: 
a 

o 
a 
o 

.0. 
"':.p 

'00. 
a 
a. 

'.-0':; . 

a 

a 
p 
a 

Ar()~nd rotating apparatus (belts, pulleys, sprockets, spindles,drums, flywheels, chains)'all points of 

a 

n 
"-j;',. .. ,I.'{;~ '''\( "_0 

'0'" 
0,.",: 

, 0;,: .. 

·tJ ,"-

0. 

o 
o 

ope~ations protecte,d from accidental contact?:" 0 a . 

Hot pip!'ls and surfaces exposed to accidental contact? ____ ~ _______ --:-_....,... 
a a 

AU etnergency shu(offs have b~en identified and Gommunicated'to the field crew?,-, __ '--__ 
o a 

. Haver emergency-shiitoffS been fi19ld tested? ~"""""'''''''''''~~'---7----''''';''-''-----''-------
o 0 

Resl!lt$? ___ '--________ :--_____ -+---,,-_________ ~_ 

o 0 
Are any structural 'members bl;int;ruste,d, ti'fothe,wiseshovv signs of damage? _____ '--_ 
Are f~i.Jeling cans used with this equipme~t approved type safety 6an5? ________ --'--:_ 

a 0 



EQUIPME~T INSPECTION (Continued) 

Have the attachments del;!igned for use (as per manufacturer's recommendation) with this 
equipment been inspected and are considered suitable for use?_' ____ -,-_____ -:--_ o o 

Portable Power Tools: 

Tools and Equipmeht in Safe Condjtion? _________ -'--_________ -_ 

Saw6j~d~~!grJB~'ing:w~e~'(s:fr~e~'f'rQm~ie¢09nii,a~i~~~;~c,J (grindi~~ ~he~I~·hav~6~~~:~QU~d~J)?>:.' p . i'" 0 
.> '.'," r.dl~!;' ", '.;,. /'_ -,'._ - """,. "" ,,,,-", , ., .. > .j ,.- ," _~»_ •• ·'c" ,'-, -., -<."_ 

tJ __ ..,--_____ --:" _____ - _______ ~-_-__ ..-.;...;."_"'"'__'___'_;.;....;.;.;...,.--'-'.'i'""::;I ... ·r:.""'~ . .,..':'<""- ;.","' 

Portable electric tools properly grounded..:..? ___ --'-_________ ~-----
., .' ~ : '( .~: r'·, 

Qamag~ to electrical power cords'?_' '_··_· _____ ----""~ .. :"_'}i.:.;:.. ~_4.._'.:-....;',-"':_ .. ' -;;..;.'.¥-.:1...:..' -'-"-;;";"";;;;";"";;_--'-'---;,."':;"";_ 

/", ", '," 

Cleanliness: 

W.here was 'this'equipmertfusedprior'to:its'fihivalonsitet·'·· "\' '.' f ,: II,' >, " . "Y', 

b 

.·.·>t:(. 

o 

'0 

o 

Site COhtamir1ants\of~e6ncetMl.t'tlie\~tevlauiPSftM;C '. ',:;', 'f" .r ~.'" .i,'~' " . " .. ,', ' 

Inside de6'ris"( cdfW~ cli~s, 'sddfi '~ar1S;·tools'.ihdEiqiui~mehtiblb'ckihgfree access.'~o footcontrojs'?_'_' -."..:...c~:,"",'., .~_ 

Operator Qba1ificati~ns (~s'~~~lici~hre for'an he'ii"V'~gui!imeHii':: ' :. ", 
1 ·~'.-;-~;_~}f}.:<l{)J~ ; 'r·~·~>·-i;··,~~:·~,:,~;·>< ! ':';o;J?'-'i;:1,,·.;·J\': '.-'- ~ '~;~~-:';:.~:1~~:.>'-:.' . -;,'~r 

Does t~e open:~tor l)avepropedicehsindwh~rl§ial?~licab{e, (e:g~~;eOL)?" '1, '.<.t '>"" .'j, '/ . L 
Does t~~~p~r.~t()r,·unci~(stao.tft6~~·ql,l.i~(!1ent~$id~eratin~instruclions7 '" ". '. 
Is ih~ operator experiepced. with this equipment? ' .' . ' '. ...: ,! 
Does·t~e operator hav~ .emotional and/d,r physicallimitat,ions which wQuld prevent hirn/h~r. from 'performing thistas~· 
in a saf~l1Janner? . " ... 
Is -the operator 21 year~ of age or more1 ___ ---,_-;. ____ --+ ____ ---;,_--,--__ - __ -'-____ 

. \ ~ . 

IdEmtificatioh: ' 
. f 

- Is atag9ingsystemav~ilable, forposjt.iv~ identit.ication,fpr 'tools ~em~ved fromsetv!c~?_.' _. 

Additional Inspection Required Prior to U~e On-Site 

Does equipment emit ,{oise leyels abov~ 90 decibels? 

If so, h~s an:8~hour noise dosimetry te~fbeen pe~Orrned? 

. Yes 
d 

o 

No 
o 
a 

Resultslof nqise dositnf3trv:_---,--:.---,::--7: __ ..--___ ~ ___ ...;.;,_----~l-· ,.-----' __ ~-......... _;.-"'" 

Defects and repaIrs ne~ded:-----'--_-'---...:.----------...;..:;..~-...:..---;;..;....;; ___ --: __ 

GenerafS~fety Gonditlbn: '_-'-":':"";;";"";;":':""+1' 'c;...' ___ ~---'-'-----,-.........,..---.-.,'-. ______ --:-__ 

i 

. Operator or mechanic ~ignature:,-~-'"-----'--..i-....;...----'-----___,--,---

Site S",fety 'Officer Sighature: ___ ~-~-----''"''-'-----'----~~-_ 
I 

Approved for Use: 0 Yes 0 No 

n:\data\bbreBBS\fortns\eouio-ins.doc 



··.'i' . I,' 

", " 1 J ~" i ".~ : 

'SITE-SPECIFIC TRAINING DOCUMENTATION 

, My~ignature belowir1dicates that lamaware oithe 'potential' hazardOlJs (latur~9f.p,erfc:>rmiogremeClial 
investigation:activities at;; (/';,;"; ,j': ,j. ';. :intl· that'F:havEf< teteived ',site~~pedfic tl~inirig which 

] 

included the elements presen~ed below: . 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

- ~ . ' 

!\lames of~!'l$ign~J~(::f-peI'§9.o.nel and alternates responsible. for site. safety and health 
Safety; health, and other hazards present at the siles. '.).' ... ',l't" 

Use of personal proteaiveequipnl~n~ " 
Safe use' of eng'fneering controls and equipment 
Medioal surveillance requirements' ., 
$igns and syrnptoms ofoverexp,osure " 
CQlit~hts of ,the Healthahd SafetY' Plan , '... " 
r::rhergenc:y res):>()nse p.tocedures (evacuation and assembly points) , 
Initial responSe pr()Cedures 

, Revieyv ,of. the CQhtentsof relevant, Ma~erial Safety Data Sheets 
Review ~f{t~~,u,~~J?ff~fW'l.W!9r~ Pe.r,~it~), . '.»." " '.' 

I,·have'·been given the opportuoity'toask:questiohs. aM fl," ,ofrriy: q\t9$~!oQs.:;h~y~,~~e!1: an~';N~reci;;to my· .' .,' 
.' satisfaction;lfurt~ersta~e; that the dates of. my tra:inin!;/ (intro~:u,qtp'ry,cr,~~r@'!'l~~r")~r:l9stjP'~r:yj~Q!y,' ,9~ . 
,akPPI!?':ldble) and rl1Y r!jedi~al s.~rve!",~!:!c,~ requi~em~'?t;s, .,clf~~~C;PHr~~t{,), ~n,~·.qQ~r~£t ,to i" tb~ be~t~f)mY!;. 

nowle Ige. . ." c ''. '!' .. " , , • . 

N~me . 
, (Printed an~ Signatur:e) 

. : :Site- ' 4~H();Ht;i! ,.' ,Jl~l:iour;t' . ")I~~o~t ,'J ,,;i', 
'.Specific . Traini"g'·. ' . Refresher, '. Supervisory Medical' 
lr~ining ,(Pat,~L .: ",]ir~.ini{l~bd·.·,::r,r!"i.n.ipg'i;"";; .Exam;;' ," " 

Date' , ,c, ·.,(q~t~)" ' '",,\ .;' (Q~1!3)'.;.. ,':" .. /. 
'),'.j.. 'i.;,. . ... " .,i 

:1\',,' "(",' I"i' . " 
;." '.\ 

,1 , .:: ~," i.'! ' 

·i' 

.,.' , 

'. . ~ 



MEDICAL OATASHEET . 

This Medical·Data Sheet musfbe completed by all on-site personnel and kept in the command post during. 
the conduct of site operations. This data sheet will accompany any personnel when medical assistance is . 
needed or if transport to hospital facilities is required. . .. .. . .. . "'-.. 

. Project 

Name· 

Address. 

Age 
'.~ 

Name of NeXt Kin . 

Drug or ot.~er Allergies· 

Particular Sensitivities 

Home Telephone 

Height . Weight 

Do You ~~ar Contacts? _____ -'--.,......~-_..,...-.....;...-'-----.....;...-_.,..--_.,..---
Providea:·Chec~list of Previous Illnesses or Expo~ure to ·tiazardous:Chemicals 

., .-~~-~-~--~~----~-------~---~----~-----~~~--~~.....;...-

Wha~ medic~ti~ns are you· presently using?· 

Dq you have any medical restrictions? 

Nahle. Adqfess: and Phone Number of personal physician: 

I am the individual described above. I ha,ve read and understand this HASP. 

Signature Date 
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