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[: j f ™ Gravish brown sand and gravel. Sand _ —gi__f;;‘:le —..l_ i
- __ = 15 medium to very coarse grained, T|__ |} _ T ry
| owal,d = subangular to angular, Ju=reos. -{== | =] 59{30 "gﬁiﬁg ‘ ﬂzg .
i::.- 23 z. . Sravel is wall rounded guartIite. o e :
O . Pea sized te o eouple inches. Trace] =
. | "7% 3ilc and clav. T

. g

H - -
: v ’ - .
- - - . T m A TS ST s agm -

B )
By i am

e ————— 4w it i I -
M .,‘_.’q,f.‘-,",-“;ew e e BT P e e r T e e

“



LSRN

e B D e e

ve o i sbarg Tatal weph ‘i:_:_‘__________ wi 11 Heo. __‘T' - L . _
ternational Dugth to s.§5. Fetwawl | o2 2 P Ofaller (38500 <ol
.rpoct Depth to Lempetent Modresh o - daviaed By T80 L
fq 11D GPLMATIONS SWL {Date) _16.60°0 (227 300 Drillina rFaqan 12/25083
i WEDPORT frreened Integval _%.u_._.:' 914 1111!"\‘-‘[ e lete:] ;M‘:;-g ]
hole Diametos g g/« well Conut. Crom o jeted '__-__--'-:'..5
RFWAI - ol grmes® g I
" S3145 Monitoring Vole o7 dcegl Scroan] Develupmen® om lored M- Bk
’ 1ec‘t A-u- e Elev.. GLoung Surfasc ___lqa 2zl Elev,, T.W.C ¥ot _maasured
] > ] Sample Desciiption e m L
’ RESRIEFEE (USSS), CRM Stiv. Colot, She;. ¢ B ’
I loxture, mrisincss, ote. Sates Ca .
- Uad oe 2 A Srn, Sis - -
" . g g Yl L. = -] -
: o e & | E X -i u z
i 2] = 3 v l S |81 ar = & e
4 1 | Jer (70 30) == o il
Usmer L.7% fsat ig a medium brown Chemical (=
- et hou - . . - - ——
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] 1 72 [~ Fragments ranae in size from fine ] B <7
- inn o L0 VATY COLT S, =l ;_f_.
- 2 ) ™ - - .~ 1
- ag — - le-‘--ht \‘-.1\_- )
= .1 = Same as above but not as dense or = ‘Si‘:: e ~
i - 57 = hard. Dark colored sazuration - bt *_ 7
s B M1 ] still present . - N l\:"',-’
26 2.9 - ]
- =9 w— - .
- o : S
- 3 o = L- o~ }
. - R [
g o
- 2 . f—— S '
B . Same as abeve bur even less dense. S| Nc; A R |
— Coarse =0 fine slag. Highly - - Odem:.ca. '
= weathered. Sooty odor. Wes. - - ol T l
T ol
3 7 N l
e -
4
= -1 gl - 1 1
‘ | -
po= - i Le - !
Same 35 okove axcept lass 2ansgs . :
e - !  Shemazal -1 '
" _ ; licx [ .
o | :
B ; . §R301029.
. ~ o : *
1 .
b 4 | ! f— ?
--% 1 l — :.
- - e T LI g )




%—-

—

N = o

irtisburg
. darnational
r.rport
LD GULRATIONS
l. WEIORT
REWAL
. Yest two, B3148
- 1

p By T, ol I Maens =
Total Depth  scQr o
fwep th ter .0, de Pireal 33 A
Depih to Competont Redrodtk 25.5
Swl {Yated 16,17 (127 /84)
Acreened Interval _7.0°' - 27.0°
Hole Diametors 3/8%

Monitoring Tube 6" Steal Scraen

s T g e by

1 2

0 -

kB i ol
- -

Elev., -Uround Sutfaee 303.32°

— et & wm S i
Wi il B,
i g} et

fatarwrdd Lo

- e s - s -

Drilling Tegqan 121,83

Milling cum 1gt el t_— if?’_é?é'g
Well Corut. empleted _ 12/56783
Developmens vompelercd 12/6/83

Elev., 7. .7, Not a_':ea§gr§-§—

-] =1 Saznle Desoription e
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| sandier por:icns.
- —— : - P
- - . o — 1
- — - s '!
_' _NQ -
— _ | Chemical J
- - - I [Codor l
5 | ¥al wa e T i P ]
| . 10 ar301031 |
. ~ aihel S |
i | I ‘ i
L L ] b A S SO




1.{-rhburq Total Depin e moll K \'.\5

J 'Lernetional Dej th e nod. el 20 s | ealdey o il
—port Depah to Comjeient Redielk Jo<f) lawiaed by ST

LD GULMATIONS SwWl {Uated oo Tt il 2T aad drilling Feaan '“/___/3-3_ — -
i wE] ORT fereengd Intezvals av o ~p ot Drilling umg leted 4 .
\ — e Sl S ol Wi L5 - i SR

Dilametor 3 G/ov well Connt. amiluetod rma i

?su:.: Hole Diamwetos 2 - weil Corst. wred esin

o MORLIEOrLIng Tule &% Sroel Iowcan § Tevelopment coem letod 12/09/p%
A

n %533-3— Clev., uround =urface
- 1 B :

gleve, T.-°.0% Mot measprad _. _

)” wlnt. Samale Dogoriptisn ViPae By
B o - { v . -y e * =
wl & S ‘5:22 (UsZS), CRY Sic., Colar, Shapw Neher
TR = e v ] toxture, mOIITNCSss, JtC. - - Notus . -
= 2| & ‘;;_‘.-: = S Grn, Sir.e 5 -
B Irats: -y F
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5. NA_2.0 i -
- ol 2 0 — — ,;.‘:
4.9 - - 5 e
N ] -
l — p— — -
10 =

}
:
|
]
y 7

11 - - <2
R Same as above. . No ~2
118 Chemical |- A
- I . ~odor e
- q -

J
L]
(o]

T
"

17

|
lll'l'l
K |
'

A j-1 T

ﬁ: 8 = Same as abova. -~ - Ne : ;.
. s - [ Chemical |_-~.,
P-4 5 - = o - -
. 2 -
h o NA ] .2 . e - i
2.0 A L -
- - » y
— — - - lﬂ
‘ —I
= Light to meéium brown. slighzly -1 M No = 7]
— clavey silt. Motrled r:*av. Tough. - ~chemiczal =
| Matarial fairly tight. race 2 LinglD {8515 —0dor s
2. to medium sand. Some cca.l fragmencs -
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- g % 3- é-" ot
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- e
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Upper .5 feet is medium brown to 4 | Chemical [—.
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e 8 - and gravel. Frozen. - = v
S x| 2.4 | _ Remainder is gray slag/ash. Fill - .o
’D 66 23 b material. Very coarse and hard. r_ F—'_
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41 N : i .
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- 11 i - = Na '—":--
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i'—" o ° -m - ':- e
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.0 — R
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p— e [ Break at e
- e - -t = 42.5"' with} —
£ 0 SOTTOM OF WELL Some i
g _' L o | possible
water.
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5 ML ORT Fereened Interval8.0' - 28.0' | Mmilling vum lereld 1/5/84
. , vale Diameter 5 578+ well Connt. Cam; leted 1/5/84
FWAl 37143 Moritoring Tule 6" Steel Screen | Developmens vomplered 1/5/84
I ’eﬁt 'gJ’o:-L;D Elev., Ground surface §9_l_ 35 Elev., T. .0, __  Not measured _
- =]
-] ] Sarple Desdiiptiaon Gras
l L] S Eq= 4 \USTS}), GRN Sire, Colot, Shapw Ather
NEAESTe toxture, DOLstness, cto. .  notes g .
2 b Rl — : o A\ Grn, 5in.. ="
Pt 3 & E o -
l =} = 3 mERE =| &<
iy - - - - NQ N
L | Medium brown sand and gravel. Sand | | Chemical { —
' 1% is mostly medium to ¢oarse grained, s lis 150 Odor T
! Nall.o ™ quartz and rock fragments. Gravel 7] B .
R 2.0 — is well rounded, pea sized to seversy - s
14 = inches and congists of quartzirte. = T -
! B . Maverial is very locse. Trage silt.] | -
4 v Saturated i
15 - - - -
4 3 - - = No " i
—d .. Same ag above but a little more sily] L. Chemical { .
. is present. Trace of clay.. - Oder .t
!o- 2 galo - ez po | 45445 R
'1 2.0 — - [~ -
. 11 s -~ - L
— C e - - -
- 13 - - - ‘ {
- ‘ ,
! <4 10 L. JTT R0 145 145 - Yo -
—_ . Upper 1.0 [ .ic same as amove. - - Chemical |~
J It Remainder :s¢ highly weathered, R _ Odor .
'{. RA{ 1.} [ reddish brown, silty sandstone. Bedrock atf - | \
- a1 1.% = "Saporolitic.” Planas partinc = - 26° T '
! <" = -Dlane present at roughly 5. - - [~ N\ . !
v
190 N _ - - Lo
-] -2 P -
' - - {NOTE SCALE CHANGE) o " No -
d b Mosztly reddish brown, silty, fine -Chemical |-~ .
- . to medium grained sandstone. Some | - Odor T ’
l_.RE qa | coarser. Scme appears slightly o L o ‘
[ conglomeritic. Small interbeds of . i
- = shale and mudstone alsoc present. - = i .
’-- = Sandstone is cthin to thick bedded. = - o .
- . Also somewhat micocious. Highly - e 1 ]
- weatherad in spots. g
- T
. E_ Same as above. - = ”C“#'B:alﬂ
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* o . - ¥ [
! . | - - -
t t { o -
b f R - T | |

L

L

L.




J Latmerg Tuotal Deptse ot U T T woll fea, Mwh
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Nt texture, Boisthoss, oo, Bt v - ~
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Sazole Desgiiption

ot Fog - = -'-ru: L .

2 R - B \USTS), GRN Sise, Color, shopo Nt het o
1 5 2139 . toxture, SWistness, otc. _ Botvs 4 .
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- 54 "™ this interval and no sample was =
! 1 v o — Aacquired). I B - 4 -
o J:— — Samtile probably same as above. - [- >y
h1 - | Hole is not staying open, so - L .
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- Dark brown to vari-colored, _ _ No Qdor _
5 [ slightly sandy gravel. Sand is N I -
A hea (1.5 = fine to coarse grained. Gravel is u '
-— -_l'_o.. — well rounded guartzite. Size - = -
4 8 - . varies from i inch to 5 inches. - o
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—— -1 -
3 - . - 1
F!_ 3OTTOM CF WELL ez ;
"—] . = Estimated Blown Yield: Sgpm. = B
— b Wall Sampled 1/6/B4 - -
- . WBZ's5: Gravel & Rock - p—
!—w ¥ - - !
] - ) - |

\
.I__Ll
I
1
]

[ ] + |
' |

: : 27301039 @
T ] |




T TR R N e e S . F U

Saturated. Gravel subround to
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(AFR 19-7) : "
BASE WHERE SAMPLE COLLECTED =
lmgtead ATR L
SAMPLING SITE nEscﬂlPTtou
Mea.Ae. He« Atz ~Sorfxe e_,WEU’r(’-(‘ Lc(AjTrM ] ‘
DATE COLLEGCTION BEGAN TIME COLLEGTION SEGAN c—m.u.zc_"‘tlx‘-ﬂou MES HOD i
)] (24 hewr clack) -
1 R, a5, gj h ¥ [(Xoras  [JcomposiTE HouRs
MAIL - | omiGuear. DC. 20222 ;
REPORTS
R il cSl'M \Weston W, Woct Clogher BA V550 Oty Tred Soey i
changed) | COPY 2 ¢
SAMPLE CDLL!CTED BY { Name,Grasdle.A HMTURE - AUTOVON -
Ot :l: 7edd T ( £. %"L&‘]f -
REASDON FOR A-ACCIDENT/INCIDENT CCOMPLAINT F-"OLLO'UP}CLEANUP em
SUBMISSION R-ROUTINE/PERIODIC N-NPDES O-OTHER(apecityy 122 Phe e A\ 7
N A e AT S T S S 150 TG s .
BASE SAMPLE NUMBER < % O b o F
ANALYSES REQUESTED ¢ check appropriate Hoch) -
oss 00990 || Residne,sottieatie 7 -
01045 | posidue, Volatile :
and 01051 Silica Uh9s3 Bromodichloromethane ‘ e
W2 | | spacific Condactance C°0°°| | Carbon Tetrachioride il -
. v s 37
ganens OTUS3 Saliate > Chiorofom
hmuuy 71902 Suifite ) 00740 Chloromethane 34413 ~
[Hichd 01067 Surfsctants -MBAS 38260 Dibkmomochloromethane 32105
atassicm 00937 | | Tustudiey 00076| | Methyiens Chlorde 34423
teainm 01147 Tetrachloroethylene 34475
flver 01077 1,1,1-Trichloroethane 34506
S odiam 009 £t b F b £} GROUPH Trichloroethylene 780 7
- 01059} | BuC 1somers 39340] | Trihalomethanes 82080 '
Ziae 01092 | | Chlordene 39350 | pona 3316
DDT Izsomers 39370 M VO{Q"HI(_OC{Q:« ‘f—CG-.R)wa S _
Dt l__! i 39380 [
Endr: 39390 -
Heptachlor 35410 -
Heptachlor Epoxide 9420
. Lindsae 35782
Antimoay 01097 |  |Bromide 71870 | | Mathoxychior ~I5AT , -
Arsenic 01002} |Carboa Dioxide 00405] { Tozaphene 39400
Barium 01007 | |Chioride . 00540 2,4-D 39730 ON SITE ANALYSES -
Heryitinm 01012 Calor ~ * 00080 2,4,5-TP-Silvex 39760( Parameter Vulue _
Boron 01022} {rinoride 009511 {2451 © 39740| pyow 50050 mgd
Cadmiom 01027 ] l1odide 71865 Chlorine, TolsPoC me/1 ‘
Caicium %0916 Qdor 000_?_5 Dissolved &m mpl -
Chrominm, Total 01034 Residae, Total 00500 | - pH 00400 units
vi 01032} |Renidee Filterahie(TDs)70300 [t Fofof ol ] GROUP J | Temperawrd10010 oc .
104 T3]
L ees 01042) IResidue,Noofitteratie “°>°| | suifides
b MENTS
'
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[ ENVIRONMENTAL SAMPLING DATA LALeN O
e Bhis space fe0 mechenioaT D SAMPLING SITE
IDENTIFIER
1 (AFR 19-7)
{ BASE WHERE SAMPLE COLLECTED
| Olmstead AFR
[SAMPLING SITE DESCRIPTION,
‘ Meade Rewaids - Sudn cewddor Locathan 2
Tl COLLECTION BEGAN TIME COLLECTION BEGAN CQLLEE?ON METHOD
(24 hawr cleck}
|g‘| mll 1:% I cran [JcousosiTe HOouRS
{ Al joRmIGINAL LF. Qel. R. Lombardt. #1) USAF SGES Bolling APYS DC. 203320
o To 2 comYy 1 WESTDA, Weshm wiay wWe ot Clhegder 4 GIEO ot Fred Besp
by comy 2z ’
n L ECTED BY ¢ Name, LAXSC) G%ATIJRE AUTOVON
[ l'bz-_lu;, [WESSTON s, R Eyplo,
REAZON FOR ® K ACCIDENT/INGIDENT C-COMPLAINT F.rol.gowﬂwcn.mn#
SUBMIZSION RROUTINE/PERIODIC N.NPDES C-CTHER (apecify) ina_ﬂ.c.]:l: ('F-,v_-P
{ BASE SAMPLE KUNSER - N!g ;’Ll 4. ; S
ANALYSES REGQUESTED ¢ check aperepsiate blocks )
34 GROUP A s 00900_! Residue Settienble
I 00610 01045 Residae, Volatile
] DME T.and :;51 Silica {mz:: Bromodiehlomﬂhm peiol
4] IIINT
jaldah! Nitrogen mis Magnesiom : Specific Condnctance Carbon Tetrachloride il
. 400,07 8 Ay
N’itmtc < hh!ﬂm 017 > Salfate > Chiloroform
l‘!iﬁtﬁ 00615 hcn:nty ?190_"] Sulfite 027"0 Chloromethane 34418
T i & Gresse 00350 hfickd 01067 Surfactunts -MBAS 38260 Dihtumochlometbmezm'os
. Qrenpic Carboo 00630 | Iporassium 00937 | | Turbidity 00076} | \eihylens Chioride 4423
01147 - Tetrachloroethylene 4475
= lel i A0 L
01077 1,1,1-Trichloroethane >4506
00829 Eafes b ol 3] GROUP B Trichloroethyiene  ~2180
" 01059 BHC Isomers 39340 Trihsiomethanes 82080
01092 Chiordane 59350 PCHs 39516 |
DDT Isomers 39370 MNolorhle Draun e Comaonrils,
Dieldrin 39380 o~
Endrin 39390
Acidity, Total 70508 ¢ | geptachior 39410
Alkalinity, Total 00410 | | Heptachlor Epoxide 57420
GROUP F Alkalinity, Bicarboaate 425 | | Lindege P52
01057 | |nromide TIBT0 | Methoxychlor TIRET
01002| !Carboa Dioxide 00405 Toxapheas 39400
] Barinm 01007 | |Culoride 00940 | | 2,4-D 39730 ON SITE ANALYSES
" |Berylliva 01012| [Coior 00030 2,4,5-TP-Silvex 39760] Parameter Value
Boron 01022 | | Finaride 00951 2.4,5-T 35740] p1iow 0050 mgd
{ U lCadminm 01027 | }rodide 71865 Chicrine, Tota200 mg/1
1 |cateinm 00916 | lodor 00085 Dissolved AR mg
Chromium, Total 010341 |Residne, Total 00500 ol 00400 tnits
F‘ o 01032} |Residos Filterable(TDs)70300 poiding Temperatrd 010 oC
N DI0AZ - G0530 T
=STVET Besidys, Nogfilterable Sulfides
| ~OMMENTS
i

AF [ome 7752
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. ERs: (Signature 77/1@\'%\_ 53 ‘QL ~6’_(—uc ) SHIPPING INFORMATION
wone: 245~ 1,42 —20 2T x‘?L}?_-—f Location Olmf_i'uw{ AVT"B |‘\z1.r'ﬂf bu pA
7P TO: e Shipper _ MLLL;LM )zr—i'zu ~/
_I USAE OE—H'L J $A | Address Roy £ We st Te
Rolda 14O Weel Chesker PA 13250

‘{‘ __’rbék“ ":HS ‘D& ngsé Date Shipped \1—7,1-34_

Shipment Service

T =NTION: -~ - T o U Airbilt No

“hune No Cooler No. 2 O\c 2

Relinquished by: {S:gnarurs) ) =7 | Received by: (Signature) - Date/Time
a3, &,ulu., gl

%nhnqmshed by (ngnarure) e d’ Received by: (Signature) Date/Tima

#' -nquishad by: (Signature) " | Received by: (Signatura) Date/Time

:{ftinquiShed by: (Signature} ) Received for laboratory by: (Signature) Date/Time

Analysns laboratory should complete "sample oond upon receipt" sect:on below sugn and retumn copy to Shnpper

6 e No. Of Site Dat—e— A Analysns Sample Cond.
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ENVIRONMENTAL SAMPLING DATA PP L (1 T ' et b
e thia spaee jor moeh — VT IV TRG A S :
. IDENTIFIER d) o
{AFR 19-T)
BASE WHERE SAMPLE COLLECTED
Olmstead AFA
SAMPLING SITE DESCRIFTION
: ___ Moade Howalrts = Sediment Locatian |
L DATE COLLECTION SEGAN TIME COLLEGTION BEGAN COLLECTION NETHOD
| %, S7 2l 1 B4 dowr sloxk [Homas  [JcousosTe HOURS |
e AIL | omiginar FLE Col K Lombard HR UGAF/S6ES iy AP DE 2033
(el if [ WESTON, wesston Wy Wiook Chogter P 50 o tor F ngy
akamged) | COPY 2
SAMPLE COLLECTED BY {Name,Gended F3C ) ATURE AUTOVON
cDzeds o ;%{M R . Dzeol
RICASON FOR AACTIDENT/INCIDENT CCOMPLAINT F-FOLLOWOR/CLEANUP
SUBMETION R-ROUTINE/PERIODIC N-NPDES o-o'ruen%dm TP qu ‘.L:E.
SAIE SAMPLE HUMBER 6 % % {_é C} c> C :
AMALYSES REQUESTED ( check spmopriste blscks )
00900 ssidue Settieable
01045 Residae, Volatiie m
010357 sifica [T Aromodichiorome thane 20T
B2 | | specific Condactance 00 2| | Carbon Tetrachioride™~ >
Rt |salfate M Chloroform 32108
71900 Soifite 06740 Culoromethane 34418
01067 Sarfactasts -MBAS 38260 Dibromochloromethane 32105
00937 | | Turnidity 00076 | | yumyiene Chloride 4423
01147 ‘Tetrachloroethylene 34475
01077 1,1,1-Trichloroethane 34506
00929 o =kil] GROUP H Trichloroethylene 2180
01059 BHC Isomers 39340 Trihalomethanes 82080 |
01092 Calordsne 39350 — 39516 §
Dieldrin 393sof |~ -
GROUP G Endsin 35390
70508 Heptachlor 30410
Alicatinity, Total 00410 | | meptachlor Epoxide 32420
Alicatinity, Bicasboante 90423 | | Lindane X782
Antimony 31057 Fromide 71370 Methoxychior 358U
b [Arseaic 01002] |Carbos Dioxide 00405 | | Toxaphene 39400
. |Barine 01007 | |Culoride 00940 | |2,4-D 39730 ON SITE ANALYSES
f  [Baryltina 01012 {Color 00080 { | 2,4,5-TP-Silvex 39760| Parsmeter Value
i |Borem 01022 | }ryopeide 00951 { | 3.4,5.T 397400 piow 50050
: ICademinm oz JTodide 718685 G:lorine.‘l‘o?gloﬁo mg/
Caleinm 00916 Odor 00086 Diasolved d!RFgR mgj
Chrominm, Tatal 01034 | 4gidae, Total 00500 pél 00400 unita
| Ciemian V1 01032 |Remiche Filterabie(TDs)?0300 |2 Temperatur?®01¢ oc
] ‘o 2] I — D05 30 .
b AF ™™™ o782

e
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ENVIRONMENTAL SAMPLING DATA

\
.I[~....,. iatelioie

IDENTIFIER
(AFR 13-7)

BASE WHERE SAMPLE COLLECTED
) | Olmstesd AFR
I SAMPLING SITE DE_:SC:RIP‘HON
[“ Mea de ALLQH'S ~Drvm S
-JATE COLLECTION BEGAN TIME COLLECTION BEGAN COLLECTION M oD
1% . 5 T""”‘ FLI I, ¥ (34 howr clock) Xoran [ composiTe HOURS
s Jomemar TE (ol ¥ Lo, P USAT/SEES el L zo232
AL T WeESTon, Wesstan Wy West Clesler OA w3E0O atnired Bore
L comy 2 B
PLE GOLLECTED BY (Name, FSC) } SIGNATURE AUTOVOR
;u‘ Dred Ty ( WESTONY 7}(@.&% x. &1.4:4{1_;{,
REASON FOR -g AACCIDEMT/INCIDENT C-COMPLAINT F-FOLLOWUB#CLEANUP J
su BMISSION R-ROUTINE/PERIODIC N.NPDES O-OTHER(specity) T2 ¥ Pha i< -[E_
{.} BASE SAMPLE MuMBER |5 %4—5000 7 ; i e
: ANALYSES REQUESTED ( check approp ) |
GROUP A ardness 20900 Residue, Sattieable 50086 eE GROUP T
006101 frwa__ 01045 | | pogidos.Volatiie  “°0°| | Bromoform
Do 20540 51051 Sitics : LLo:4 I p— o metenc 2101
~__ljeidant Nitrogea 07070 eninm B || specific Condactance P00 | | Carbon Temchlondeszmz
f Nitrate sngunese 10'55 Sulfate . d_tf‘s Chioroform R
0615 | hparcury 71900 | | saznite T740| | cntoromethane F441E
01067 | | Sarfactants -MBAS __ 39290| | Dibromochloromathanes 2105
00937 | | Tushidity 00076| | Methylene Chloride 34423 |
1147 Tetrachlorpethylene 3“:3_
01077 1,1,1-Trichloroethane 34506
4 GROUP H Trichloroethylene 20230
01059 § | BYC Isomers 393401 | rongiomethanes 32080
01092 Chilordane 35350 PCBs — 395316 |
DDT Isomers 393701 Y| EV " Toric ohy
Dieldrin 39380{X [ romivity
[’ GROUP E : GROUP G Eadrin 39390} K Tanchbi ek,
.- enois 32730 | |5 cidity, Total 70508 | | pyeptachior 334101 )/ /
Alkalinity, Total 00410 | | geptachior Epoxide 20420
r.' ‘Alkcalinity, Bicarbomate 00425 | | Lindane 35782
Nt Bromide TIETO Methoxychlor I5A
Carbon Dioxide 00405] | Toxaphene 39400
pre— 00540 | | 2.4D 39730 ON SITE ANALYSES
Color 00080 2,4,5-TP-Silvex 39760| Parsmeter Value
Fluoride 008511 | 2.4,5.T 35740 | pyou 50050 mgd
Todide 718565 Chlurine.'l‘omnso mg/
Odor ootlss Dissolved AATER m
Chrominm, Totai 01034 Residae, Total 00500 p& 00400 units
Chromiug VI 01032 | |Residue Filterabio(TD5)70300 Jit R 1 L0 1 ] GROUP J' | Temperamr0010 o¢
01042 530 00745
c s ble
OMMENTS

AF [omM 2752
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ENVIRONMENTAL SAMPLING DATA

'-(6-- wiim am for

3

b

)

[DATE COLLECTION BEGAM

| ATl L X

(24 frowr almck)

TIME COLLECTION BEGAN

SAMPLING SITE
IDENTIFIER

(AFR 19-7)

BASE WHERE SAMPLE COLLECTED

Olwmstead AFR

SAHPLJNG SITE DESCRIPTION

ea,de He Eé_"& =W Urm 2-

COLLECTION M

onas

] commonTE

HOU RS

MAIL ORIGINAL
MLFORTS

TO ~ORY 1

teivale If

chamgod) | COPY 2

. =z

SAMPLE COLLECTED BY (Newve,Genaiat AFSC )

WESTD A

NATURE

prase R Bpalters

AUTOVON

REASQON FOR
SUBMISSION

A-ACCIDENT/INCIDENT
RASUTINE/PERIODIC

C-COMMLAINT
N-NFOES

BASE SAMPLE NUNMSER

@@_};ﬂa

O

AMALYSES REQUESTED ( check sppeopriate blocke }

F.FOLLOWUW/CLEA
C=OTHE R (apwcify)

NJL—R\" P.hnS-E -J:.E

W m A ardness 00900 Residoe, Settieable 50085
00510 U 1045 Residue. Volatile 00503 Bromoform
: Chw D.-Blpgm L and 61051 Silica U353 Bromodichloromethane
Ficldﬁl Nitogen 00823 MNagnesinm it Specific Conductsnce ToUss Carbon Tcmchlurideszloz
Nitrate & Maagaasne hild Solfate as Chloroform 34t
__Eih-im 00615 hcrmw 71500 Salfite 06740 Chioromethsne 34418
il & Grease 00560 |  hyiciel 01067 | [gyrfactants -uBAS  8250! | Dipromochioromethane 2205
[:]aagaggggg 00530 Potassinm 00537 Turbidity 00076 Methylene Chioride 34422
Orthoobosphate 00671 ) 'Selenium oite7 Tetrachlorpethylene 34475
Phosphoras, Totay 00665 tiver 01077 1,1,1-Trichloroethane 34306
X" 00929 P Trichloroethyiene 39180
(Thalinm 01059 BHC Isomers 39340 Trikalomethanes 82080
Cyaaide, Total 00720 | [pnc 61092 Chlordene 39350 PCas 39316
Cemide Kres 90722 DDT Isomers 39370| ¥ P ety
Dieldrin 39380) 4 (W, ooy ihy
= 2 N M i D NS
| Acidity, Totat 70508 | | geptachlor 39410 7
Alikatinity, Total 00410 | | Heptachlor Epoxide 774V
Alkalinity, Bicarbonate 00925 | | Lindane 39732
Antimoay 01097 Bromide 71870 Methoxychior 40
Arzenic 01002} iCarbom Dioxide 00405 Toxaphene 39400
Barinm 01007 | |Cauloride 00940 2,4-D 35730 ON SITE ANALYSES
Berylline 01012 Color 00080 2,4,5-TP-Silvex 39760| Parameter Value
_|Boroa 010221 Iriuoride 00951 | |54 cp 39740| piow 50050 mgd|
Cadminm 01027 | l15dide 71885 Chlorine, TotaPo? mg/1
Calciam 00916 | |ager 00086 Dissotved SRS mgt
Chromium. Total 01034 Rexidue, Total 00500 pH 00400 units
[ Coromiun V] g:ziz Mg_;m:w.@:ﬁ P GROUP 345 | Temperarurd0010 °C
¥ {Coner |Residoe Noafilterabie Suifides
MMENTS
i
AF ;‘;“: 2752
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ENVIRONMENTAL SAMPLING DATA

PACS for meChenicnl taprnt)

MPLING SITE
IBENTIFIER
(AFR 197

BASE WHERE SAMPLE COLLECTED
- S - Oimstead AFe
SAMPLING SITE DESCRIPTION
- m@_&d&. HQ'-‘}L[']'S -Drvm =
ATE COLLECTION BEGAN TIME COLLEGTION BEGAN COLLECTION METHOD
| % w}’b’ 1, 9 (24 heur clock) Mmas [ comrcsite Houms
f E.:::::'rs ORIGINAL, 1+.Cof K. Lowm Lowel He V SAFI/SGES Refli i D 2o 22
r;%g x| *::'z ESTON | Westm wﬁ—a .we.d‘Clmgku P;(ﬁ 2RO ot Fed Bovo |
AMPLE COLLECTED BY (Name, #sC NATURE . ALTOVON
' Dzedzy [ (\ueg'ow ’ p il -
bl G A e P
{ BASE SAMPLE NUMBER P Q% ¥ - ‘ e
i " ANALTSES REQUESTED ( check riate biocks )
: SRR tadness 00900} | Residue, Settieable :
1 : i il o 01045 Residue. Volatiie oo
Chemicat Demand 0 | |tead OT05T | Tsinica i T ——
| _Ejeldant Nitro esium BT 1 | soacific Condactance 007> | | Carbon Tetrachloride 2 02
{ INitrate sogsnese OIUE |Salinte _ 2 Chloroform 3210
00615 | Liercary 71500 | | satfite 00740| | cotoromethane 34418
1" it & Groase 00560 | hysevel 01067 1 | gocfactants -MBAS 2399 | pibromochioromethan 2105
. 00937 | | Turhidity 00076] | Mothyiene Chioride 34423
01147 Totrachloroethylene 34475
01077 1,1.1-Trichioroethane > 450¢
00929 GROUP B _ Trichlormethylene 39180
01059 BHC Isomers 35340 Trihalomethanes 52080
01092 | | chiordane B350 | peps 39516 §
DDT Izomers 39370 YE’Pmlct"!ﬁ
- Dieldrin 3_9_3__30 I QO‘{‘ iV A—L,
=1 GROUP G Endrin 38390 W=, (h L s
Acidity, Total 70508 | | peptachior 36416 /
Alkatinity, Total 00410 | | yoptachlor Epoxide >0 <0
[ Alkatinity, Bicarbonate 90425 | | Lindene 78T
¢ |Antimony 01097 | |Bromide TIET0 | | Methonychior 30
1 |Ammenic 01002| |Carbon Dioxide 00405 Toxaphene 35400
[ | Baziam 01007 | |cnioride 00940 | [ 2,4 35730 ON SITE ANALYSES
“} |Berylliom 01012} |Color 00080 | | 2,4,5-TP-Silvex 39760{ Parsmeter Value
4 |Boron 010221 |Fiuoride 009511 | 2.4.5-T 39740] Fiow 50059 med|
[ * |cadmios 0027 | |1odide 71865 Chlorine, Tofel o0 o
41 |catcion 00916 | |oage 00086 Dissolved AR ;ﬁ
Chromivm, Total 01034 Residae, Total 0as00 pH 00400 units
[_‘ .| Chromiom VI 01032} | paviche, Filtershie(IDS) 70300 12 GROUP J . | Temperamnd 00010 oc
- 01042 GG530 | a 3
. MMENTS
A M o .

AF FORM

FLUN )]

2752
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ENYIRONMENTAL SAMPLING DATA

{Une this apa

for meahaniosl i

1)

IDENTIFIER
(AFR 15-7)

L peEw

-

BASE WHERE SAMPLE COLLECTED -
. Olmstead 1 .
SAMPLING SITE DESCRIPTION
Meade He. §k+s —Drvm b .
UATE COLLECTION REGAN TIME GOLLECTION BEGAN COLLECTION W :
1Y, m] 1,€ (34 hawr cleck) IXonas  [Jcomeosite HOURS -
et [omamaL §11+.Col. R. Lombard HOUSAF/SEES RollinnAFS D 20332
. To u CorY 1 UJEg’Dk\ WGJ'(MWZ‘-“\ UJE_d'(...ﬁ.nS’tc« g. 4250 ﬂ'“?lﬁ'tﬂ{ Boro '-_
ahange) | COPY 2
SAMPLE COLLECTED B ( Nawe, 3} 'rum.: N AUTOVOM .
REAION EOR - [‘. A-ACCIOENT/INCIDENT C-COMPLAINT F-FOLLOWUR/CLEANUP -
SURMISSION R-ROUTINE/PERIODIC N-NPDES OLOTHERfepectfy} L+ ° fJ f.a oo
BASE SAMPLE NUMEER Q!ﬁ olo g5 :
ANALYSES REQUESTED ( check approgviste hlocks) -
ag e GROOP A _
- ardoes -
””” 2104
ia 00610 01045 Renidae. Volatile Bromofom 3
aogqo — 101 -
Demand Laad 01051 Silics 00355 Bmmodlchiommmme32
0 li- 13 32102
aidabl! Nitrogwa bos2s hsgnesiom b4l Spacific Coaductance i Carbon Tetachloride .
USS 37T
Nitrate TOS20 ll-pnm o Salfate vss Chioroform
ttsite 00618 hm 71500 Salfite o740 Chioromethane 34418 "'7
oL & Grease 00360 | nicyat 01067 [ |gorrectsats -MAS 2520 | Dibremochloromethane® *10%
Turbidity 00076 | Methylene Chioride 34423 .
Tetrachloroethylene 4475
1,1, 1-Trichloroethane 34506 -
Trichloroethylene 2 -50 .
EHC Im-u 39340 Trihalomethanes aiﬁ;ﬁ |
Chlordane 39350 PCBs 30518
DDT Isomers 39370 N e TToxic o, _
. .
Dieldsin 39380} YAV, - o s v hy
Endrin 39330 Y I‘ﬁﬂl"ﬂ \_71 Fl"h—;
Heptachior 39410 ) {
Heptachlor Epoxide 393470
Lindsne 39783
Astimoay 01897 | |Bromide 71870 Methoxychior 250 _
Arzenic 01002{ |Carbon Dioxzide 00405 Toxaphane 39400
Barinm 01007 | |Chioride 00940 2,4-D 39730 ON SITE AMALYSES
Beryllium 01012 Calar 00030 2,4,5-TP-Silvex 39760 Parameter _|Value o
Boroa 010221 |Finoride 00951 | |2.4.5-T 39740| Fiow 50050 mgd|
Cadminm 02027 ltodide 71885 ' Chlorine, Total o0 mgq
Calciom 00916 { |odor 0oass Dissotved IO mgt -
Chromium, Total 01034] |mesidee, Toml Goseo pH 00400 unita | .
Chromiumg VI 9103? Residne. Filtershle7DS) 70200 §2° geﬂmreooou’ °C
01042 - G0530
opner Hezidge Nonfilterable ' -
MMENTS . l ?7@
FOWM —_
AF AN 81 2752
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ji ENVIRONMENTAL SAMPLING DATA o 7
‘ ke this space for mechenical tmprnt) - s.mpuus SITET

- i o= IDENTIFIER
(AFR 19-7)

BASE WHERE SAMPLE COLLECTED

k- ‘ ' ) Olmatesd AFR

SAMPLING SITE DESCRIPTION

- e Mogde Hewmihs = Drvm 9

1 ——y,

.JATE COLLECTION BEGAN TIME COLLECTION BEGAN " JCOLLECTION METHOD
I €, m l 1‘1-—’ [ 4 @4 hour clack) Xeaam  [JjcowromTE HOURS

" Tomicmar 2 [+ Col B Lowbon o) @ USAF/SECS, Belliva AFR DC 20333
o T |eoev s oA Woast W Wett Cleester A 18 38§ alpn Fied Bosp
[dlmgodj cowvz_ 0
L SAMPLE COLLEGTED BY [ —-.Gud-.AFS . . SIGNATURE AUTOVORN

- =i N

el - 6| ﬁ‘é‘f}nﬁgﬁé‘ﬁ‘gﬂé’ Favrov-all 'E.Z‘%’a'é?aﬁf:.?ﬁf;f A{‘};U:Qp pa@a ']1‘_

&
ANALYSES REQUESTED ( check sppropriate biocks )

{ . BASE SAMPLE NUMBER

ardness 00900 Residue, Settieable 50086
fron_ 01045 Residue, Volatile 00503 Br
ad 01053 Silica 00555 Eromodichlomethl:es 210
agnesivm DT ecific Conductance "0U0°| | Carbon Totrachloride 2102
ng-u;: bl Salfate UI_J:_QS Chiloroform . SII05
heﬂ:my 71900 | Salfite 00740 Chloromethans 34413
INickel 01067 [ [gytactants -MBAS  38290| [ pipromoctiaromethane 2195
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f ENVIRONMENTAL SAMPLING DATA
(Uae this ap inr henical imprint)
IDENTIFIER
(AFR [97)
E BASE WHERE SAMPLE COLLECTED

DATE COLLECTION BEGAN
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sh=fimlY orour D allion 01059 | | BHC Isomers 39380 [ Trinalomethanes 52080 |
lcvanide, Totat 00720 ¢ |Zinc 01052} | Chiordane 393501 | pcBs 39516
1 : 00722 DDT lacmers 39370 Y
; Dieldrin 39380(
SEETECT Ok GROUP E Bt Endrin 49390
5 h?hcn_gis 32730 Acidity, Total 70508 Heptachlor 39410
Allealinity, Total 00410 Heptachior Epoxide 39420
% i GROUP F Alkcalinity, Bicarbonate 90429 | | Lindene 39782
| | Aatimony 01097} Iaromide 718 Methoxychlor 35380
{ {Arsenic 01002} |Cerboa Dioxide 00405 | { Toxaphene 39400
§l |Bariom . 01007 | [caloride 00540 | | 2,4D 39730 ON SITE ANALYSES
| |Beryllium 01012} {Color 00080 | [ 2,4,5-TP-Silvex 39760| Parameter Value
| Boron 01022 Flooride 00951 2,4.5-T 35740 Fiow 50050 med
Tadmium Q1027 lodide 718635 Q:loﬁnc:ﬁ% /T
. Calcium 00916 Odor 00086 Dissolveld i l :Ebn
! _|Chromium, Total 01034 Rexsidue, Total 00500 pH ~ 00400 units
|_lchromium w1 01032 | |Residue Filternble(TDS)70300 k2 Temperanurd0010 oC
r 01042 i duie filterabl Q0530
SIIMMENTS

T Rk

Fosiam




ey

%

£ s BiEves B ane Miens Milkame

T

Locati%n
e\ St T ERLCHACS

O
WELL LOG PageL_ ot 2| ’
well No. .2 ~Z ___ Drill Company Lureant £4os. og By - D2eDZy = |y
Chient {245 - Obusied  Driter JudE Field Book No | pae”
Job No.eL S-CF-8D Détééeganm End——___ Log Date
Drilling Method AR RCTARY ' Rig.Daveys M=T7 ,
Sampling Method_—d.{.a._uﬁge&[ﬂﬂ'ﬂ@i No Sampies [ ladray nemidss |

g SsaEEL O — - .

Casing Size and Tmew ‘Screen Size_ AMONE Joint Type WELD _ pipe Length_207 __

Type of Pack AMeNE

Type of Sea...Q""x-s'ér CEPIENT, PLATTAND CETIN

Erﬁpté;:eme}ﬁ Method____#A . Emplacement Method £
" Interval MA intervai o207
Deveiopment Method . 17e=s :.md.:?

Gallons Removed

Commenw__mm: Jot

S an SpPREL SVEE AEia X fOT

1 3eEmAl AT, 20 =704

§§-§ 5 /S
L e%g? F §' g’ §°" $C? Des:cription i , Remarks
V&S s/ § [E/S
= o-.5" ToPsorl.
-=_=3m - P ;g r{ﬂ(f/ J& J/.?)szg w’/f sand
— . z ”
e ok e~ . ister ’
?.s ";':__ 3: Dark red Qf;y ﬁj/ morst..
7 - Auger refu 1. Uhestane.chunk .
A éudﬁ: .
/ ngrz = et Dark red micaceoos Saxssrs
o =TTk -3¢ drv: -2
é 20— 4
[ -
Tk
/ ’ P -_
7 e | .
é : :4-'3,0 E_ 2o-57° Lame 35 i;‘ie\&, ﬁm’ w/ ﬁ%ﬁ*
A = lof gray, grzetel stone, sigh
//2; . E_ \ereise. s MOSTUNE, .
1 — .
1 E , -
? = 37.59 Same. 35 dove, dr/.
Sl E
L I e
0 LE
. ] ¢ s&_—_-
g1 -
- ; 1 _-_-_— : _. "
1 - '
;3}; i - Ve f o Fed SANESTONVE M‘g‘_ 83@81 lqs J
7 = L :
7 = - ‘
A — o » :
7 = . Lo A
J0 — ‘ . ., H g ., . )




i u—-——-'i : A:-l}

-
3
[’z %

WOy

Location

S s ot SHOTOK. Dos AL
WELL LOG Page. L of_Z | st LoT . 4
Well No. L/ 2. Drill Companyfusse o |.og By M RZEL24r I ~
Client LASAL - lmsled!  Drilier Dar Hooos  Field Book No U
- Job No. £€ 28 TS ST Date Began L/ Efd_143/55" Log Date A7 230
Drilling Method —__Aosacns Srzan  Aucse Rig
_Sampiing Method_.SLff_'SMLﬁkﬁLéL No Samples

Casing Size and Type_m. Screen Size.

2020 ’ﬁ Joint Type.&zs__ Plpe Length

Type of Packmﬂm_m_a&zﬂ____ Type of S%IW@MM’

Empiacement Method_.__ f0Le AR5, fouk_ 3 Emptacernent Memodﬁ«g—ﬁz@
Interval £=3 Interval &%’ SR <L
-Devetopment Method Fumpe Galions Removed
. Comments_fgj:‘g:_w = 30!
< - @
& o &
S
&3 S <5 o NV
=) o
S béa-}g 3 ¥ & F _f-‘ Description Remarks
S5 f5/F5/) & /)8
® 5 o = &S F
0= p=1" Topsers.
E 1-5" Beddish brown (roye <) SILT
g %4 75k trace 0.£ SAND, ciry.
‘E—S' — 5-7.S" Ledehih boowm (15ye ol)
== R = . S/LT c/ayz
= B 7-5-72' dack brown (ioye Ai) .
iy - V\ 9 g | CLAY , S/ y, ary. wWeT & /7
T zof |4 Vo 12~17" Lulhlish brown (foye 42
m=r F SIST, i1 £ sawd; fr. gyl F ¢onies
= 25 ,
= F 1£.3-287 2800,
R P S :%,J 25.8-28.5= Block bromn SI1LT
<0 E caay;}/‘ wsf Loty f-m:.a’g ﬂ',
— 2. 5-28. 5 @d&w’,/ 2
35 = 5y A)
- — 546'0 S/ ; el
— 29-42.5  "Bisek brswn £24y; 51 /¥
“0 — Trace. Sead, 50
—~ 2. S fmpusas .
L5 =
E— o2 X3 b
:__' H i - }’




R i B

P

e Etic —ic- P e 1Y oWl 2. TR M et T g T " R
R TR SR LS e R

{

'z
1
weit No, L% =2 Cient &5/ Job No. _G825C5ST | og gy 2. D EEDZY
IS & -
$&F ARSI TA
§i$ §" F F é{, & fo Description Remarks :
Sss [Sfs5) & /E/S :
<] & ~ /D -
o, 1 70 72’ Red Sendsizne, jnereciiny
//i . E 73’ i MmofSture
S = Wl ofark reddish brown -
L - sard Sfone, medfivm 1e coarse,
/ . 0 = PR POLS, 3
é,l . B ‘ .
7 - 57’ Thin seam of fnejmmesf -
% 90 B Ty red S8od stve . .
/{ r, — loarse. Sand Stene w, ,
,-';’! 1 — Judrfetic preces . iy
:5 ' : foe E—
1 b
,?U 0# = BOTTDAT ©F BoR/L6-
=
—




Location

J WELL LOG Duican Secs/ Page Z of_-—f__
E _ Well No fF =4 Drill Company &‘MY‘A""-AMLOQ By.: , .
Client LLSAE ~Dimsted  Driler _MKEL/P#AT Figld Book No

l“f Job No. 62805752 pate Beganﬁﬁ'z{i_ End_——— Log Date
Drilling Methodwﬂmmm RigLYALLE £+5D
Sampling MethodM&mL,éLﬂMﬁ_ No Sampies

[_' Casing Size and Typeﬁ__ﬁM&-:.:.:&cSqeen Size_______ Joint Typebesw  Pipe Length
Type of Pack Sanep : —_ _ Type of Seal Lawrevs ;
F Emplacement Method_ﬁzd | Emplacement Method_ﬁzﬁ sl .
interval , g~ - 29 2 — Intervai 6-8° ,f- g=e
[~ Development Method pemr —— — —.. Gallons Removed

N Comments __ Tora:  Deprw= 292" Sorergp=_comn  F-2F 2

Y
H

Soppm@ 101 hre,
: o /0 NE 25pm

~ = |7072% T D iELan
7

Retfusal _ 4,

Y

o

.
4L

(TR

& @
£ ) §
-~ s/ & 3 > Description Remarks
2 & =& Q
Q/cF & & /&
== o0~2.57 Brown SILT | (#le £ 5448, some | SV
. - med. grvl. a’ry ‘ KD
(. — 2.5-4" Dark brown med-o. sar...., SILT ] o
- o o o |some e arV/
{ — of-Z L.yl‘!f éf:aur} _S;’_L_T \ /;#/g £.54n2), jy .
) ;.. 5.2, - Dlgf* (b;\a‘dﬂ‘ mea- &, wa:’fhf .../J.T'
X - Some +-med, poorly Sar¥es ka3, 6,. »
- = hell ropnded.
[.,. = 12,5 Some 95 above . Harst, y
o
— 57 I@ro&vn/%dt. med~ ¢. S/.LT
. — " ; ° .
I-j 20 EF% | ams 2 |ewn Gravelly 5 ety Some med, 5 ..S‘Afav.f..
E = I Dat 1 Red SANOSTENE, micateovs, makived
[' 7 i — 1g-225 Ked SANDSTONE d’/’ ' ’ 0 s b:ﬂ; ££ﬂ4’f_f6
K = - ’ SHERE
=
-




R, S RN VT LT I T, W e e R, TSR e o T oetgemela
o e . N i =

Location
o |

WELL LOG Page_! _of i .
weii No. KFW-3 Orilt Company SeWSRMOGER ' og By__D. Hoof
Client YSaF Driller __2- HooOP Field Book No A

. 31 BRrewd
Job No, 862Z5-05=5D  pate Began Log Date
Drilling Method__NCLLOW S7Em AUCER, Rig.MC3e 81D |
Sampiing Method 3 2&47" S Peonl No Sampies

Casing Size and Type__% " STAN.ESIST 8 raan Size_0.010 1nch _ Joint Type SS72Y _ Pipe Length

Type of Pack

S

Type of Seal BEN 704 (TE PELLET S C EMENTELOT

Emplacement Method ___PE¥R

interval

Emplacement Method PodR

\3 _35‘

. ’
Interval /=37 _ -/

Development Method Pumpg
TOTR L DEPTH = X5 *

Comments

Gallons Removad

Description

Remarks

lliillTllllllli'llHIilllllllllll”||”[Ii”l|llil|(llIIIIIIITHIIIHil

Topsor/ )

Brown J,/%' Some cjn v andf mv‘eg
race sand aed et Ll

Morsf ar &l bles

Brown erd ard Gravel, some.
Silf ard coboleS? wet-

Cebbies

Aﬂjer refusa |,

.




*
=t

"?"-i‘
T

] Sk QLE
) 47 - Red  SANDSTONE, neel., wi sailf
' peboles.

Location

| Saen s MEBXT TO dokiswT
miel s i 4
tra

WELL LOG Page_=_ Z of i
Well No. KF 1»,-——6, Drlll Companyl}.«w_%(_ﬁm Log By_ M L2ELZy
Client Field Book No

— -

Job No, 0628-05-5°  pate Beganim End_ﬁé’.‘z’&’ Log Date

Drilling Method ___ dr Kod ey  Rig Daugy #M-7

Sampling Memod_..&!_:m.a_i__ No Samples

STTEL D= g0
Casing Size and Typew Screen Size____AOAME Joint Type WELD _ Pipe Length__.sb__"-l:_

Type of Pack NoNE  Typeof Scal QUK SET CEMENT , PoorAndLn

Emplacement Méthoa - A ' : Emplacement Method /2R
Interval AA : , lntg;yal- 7 _0'{5;0

Development Method _é’_té__c’é&’ "mtcr : - _ - Gailons Removed _______

Comments TOTHL DEPTH = /237 71 W SCREEAN SINCE BED Reik
WTERVA e IS opgu mus-ﬁ»ﬁfo- j23

o
- O
/8 Description Remarks
o/ &
SfF
, _
-2 . Dork brown Ssrsy CLa

Agc/z;‘ 91"‘\//. 4/‘/'(/” {_ﬁdéb@/ wf

fod SANDSTINE dry.

Ked SAWDSTONE L miaceous,
maois, o

Semeg red  rLopSTaNG, dry.

IITI|IIII|I|ll|ll|l‘l1"|‘|‘|nq1||l|

Some rvd Sard=Tor€, LEE xeTe]

AR301 110

llllllllllTHll'HHllll]lllll'lll”




'
il

Location .
WELL LOG Page_2 . of_Z_ }
well No. L WAE" | Drill Company BawsEe: Maghaf. Log By - v
Client LISAF-Ymsd  Driller Ddas Kool Field Book No -
Job No,_08Z¥ 0S80 [ata Began /2088 End £L/ES 1 og Date ;
Drilling Method A Rig2elis &-/5C o
Sampling Mathod Saur Sman / CuTrrans No.Samples : .
Casing Size and Type 2 STA#ES8 Snery  Screen Size Joint Type_Scesw . Pipe Length :_
Type of Pack MaTudsl, Sasp ArD G2 Type of Seal 2 BenTomnme Lruier; Citmest
Emplacement Method ___(R4ssdose /A0¢R  Emplacement Method Zue . Zua :
Interval 1278 interval . J& /8" 5 O/ =
Development Mathod 2vmR2 Gallons Removed____
Comments ___Tarns Amlrw= 29 r’ ' L
S o
(=) = -
& /s JSa)fS
s/ P2 & LG o
é‘a 9/ & é‘ S/ s Description Remarks
L /RSg) § LS ‘
: @ o= /-5 KenoiSh  Lrian Yopoi/,
tzvenl 5= Dark ' Sromn CIELL ST el
W f'{({l?d{d} :JA{}, ’:—-. ”::'-o‘- el .,J . o
q': - ) r - °
10— e fo-11.5| 12 fa\ﬂ- Dork srewn, Fed, paata =20 =mid
L 2 $4 /VDJ wed t;‘/‘d gr‘g/f) Lony .-.‘;‘"' et -
> Seve. founded
, - /ua ::um' /.'..‘.*s
: LES. ~ -
.20 Colb roTarnied,
" 30 o 7. NEER. ReFus e

gy
' )
' &
1

§ iy
|
: !

|Illl|||||||l‘ll|llll|lili|||||||||[|Hll|lm|||u!nniunpntlunl




-~
1A
-]
=

l;‘:’
o

. R

SAMPLING AND QUALITY. ASSURANCE PLANS

[



et ‘a.n—,..\;r,gu ’k;‘v— P - ._.p-;,. ,rv.ﬁ,- -E?-A:-Pﬂv--‘v..- ?.f.g:-.__.,_g;ﬁ_._v\_._. heme L

IWEST::N

[
WELL LOG Page_t_ot 1 [ N———1tl
Well No. £EW/=T _____ Drill Company Banset:Mueoal Log By s . \JoRda RRW-7 "
Client USEL - Xatstel  Driller Naol MhaB  Field Book No ~
' [ ]
Jab No. Date Began&/22/88 S End L/20/%5. Log Date %_:-:‘_i_f_v .
Drilling Method_/de s STEN? Dugel Rig : a_g. L

Sampling Memodmm__ No Samples

Casing Size and Type ¥ “stusanst Sag Screen Suzeic__é,ﬁkaﬂcmt Type,%é}i_ Pipe Lengthj_‘iza._..

Type of Pack._...Sau. Type of Seal e

Emplacement Method /e Emplacement Method_&ll M

interval _JI4* 12 240

Development Method pumf Gallons Removed

Comments ______7270; DERTH » 24°10%

Interval Mm&ﬂhﬁum_ -

> & é‘-§ & A &
P 5 3
J 'e;}? Qs -'.-'? & s“a O Description Remarks
§&§ 1) § /E/E ovd
% f & ~ /G pam |
= o=-2’ TOPSOIk-
" :_ . 2-‘»‘: "%« ki, Sork 3&77 S&Aé.éﬂjuﬁ-}_ o
2 = sz |46 | Seme 85 2-9% moist,
~ - -
< & = :._ 2 . e .
‘. "'__:— 3.3 :.ia‘ [N * Iy P
d aa: ]
F{ e g S
- e w0* ]
7 =
g:»; —
Y =
“ —
'-: IS':- o
R = , 5
§-": 26T |85 | 20-2% Cadl Same as obove, wWET. o
w3 = _[s-¢ 1095
4 = 24-2.5.51 Laddish broun SAND, med, sub-

L) rounded, wet. Ais JONTS ReE
= wELAED,
= ARBEYTI
= = 2 | CEMEAE -
= % Bezwrts




APPENDIX G

CUTTTTTTTTTSAMPLING AND QA/QC PLANS

Monitor wells RFW-1 and RFW-6 were developed using air
pressure, -and had stabilized for at least two weeks prior to
sampling. Monitor wells RFW=-2, 3, 4, 5 and 7 were pumped
until the water cleared and was free of sediment before
—sampllng. All monitor wells were purged before sampling by
pumping a minimum of three volumes of water standing in the
well using either a submersible pump or a surface centrifuge
pump . This procedure ensured that a sample representative
of the groundwater in the agquifer would be collected, The
field procedures used for monitor well purging included the
follow1ng' :

1. Prlor to commencxng sampllng actlv1t1es on 29 July, alim

sampling equipment was scrubbed with Alconox (deter-
gent) solution, and rinsed with deionized water,

2. Before purging, the depth to water from the referenced
measuring point on the top of the well casing was
measured and reccrded.

3. The volume of water to be purged was calculated, based
. ..on the amount of water standing in the well. ,
4.,  The well was purged by pumping or bailing, and at Ileast
three times the calculated well . volume was removed,
-— The two inactive production wells, HIA-17 and HIa-18,
were pumped for cne hour each prior to sampllng.

3. The pump was removed from the well and rlnsed with
‘¢clean water between wells. '

6. The prctectlve caps were secured.

Prior to the sampllng of productlon wells HIA-Q ll and 13
and the active residential well at Lisa Lake, the wells were

_allowed to pump for at least 10 minutes, At the end of this

time, the sampling tap was run long enough to clear standing
water and begin sampling.
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o Primary Drinking Water Pesticides: 1000 ml amber
glass bottles.

o P;imary Drinking Water Herbicides: 1000 mwml amber
glass bottles. :

o TOC: 60 ml septum seal glass vials preserved
With sulfaric acid.

B ) " v

o VOA: 40 ml septum seal glass vials

- o 0il and Grease: 1 liter amber glass bottles,
[ preserved with sulfuric acid,

All glass containers have Telfon-lined caps.

3. The appropriate identification labels were affixed to
every sample container. The sample containers were
wrapped in packing material and placed in a thermal
chest, packed with enough ice to ensure coocling to
4 CO

s N

4. Grab samples were taken and immediately analyzed in the
field for pH, temperature, and specific conductance,.

G-l.4 QUALITY ASSURANCE PLAN

%

WESTON Analytical Services enforces a rigid QaA/QC . program
toward maintenance of wvalidity and reliability of all
analytical data. The Laboratory O0A/QC Manual outlines the
specifics of the OQA/QC plan. This plan is patterned after
the EP2A Handbook for Analytical Qualit Contrel in Water
and “Wastewater Laboratories (BPA-600/4-~79-019, March 19/9),
All methods and procedures £ollowed by WESTON are either
USEPA or ASTM-approved. Any variations from such proced-
ures, regardless of cause, are documented by the responsible
analyst(s) and are documentable, and, literature-traceable.
A general review of this QA/QC plan is in the foliiowing
paragraphs.

i

Although specific QA/QC measures for each method are desig-
nated in WESTON's Laboratory Quality Assurance Manual, the
general QA/QC program normalliy includes:

1 Ty T

o EPA-acceptable sample preparation and analytical
methods, :

‘1‘\..7!
o)

Instrument calibration via use of Standard
Analytical Reference Materials {(SARMS). hasﬁz ‘ Em

o

Regular equipment maintenance and servicing. - -
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MEASURE TIMING,
BASELINE, AND

 CAUIBRATION STANDAARCS

¥

MEASURE SAMPLES,
CHEDXK STANDARLDS,
RE™MLICATES, SMKES,
AND BLANKS

v

COMMJITE AND DISPFLAY
INTERIM RESULTS AND
STATIZNICS

AR3011

Flow Chart of the Seguence of Events durinc a
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Groundwater sampling was directed toward the detection of:

L. Nitrate

2. Fluoride . '

3. Primary Drinking Water Metals

4. Turbidity

5. Total Coliform

6. Primary Drinking Water Pesticides
7. Primary Drinking Water Herbicides
8. Total Organic Carbon (TOC)

5. Volatile Organic Compounds (VOA)
10. ©il and Grease

Table 1-2 presents an outline of the Phase II sampling
program. All required sample containers were prepared by
WESTON's laboratory in acecordance with Standard EPA
procedures and protocols. . oo

After the wells were purged, sampling consisted of the
following -steps:

1. Sample containers for inorganic parameters were filled
from the pump line. Samples for organic parameters
were bailed from the well using a Teflon bailer.
Grounéd water samples frem the HIA producticon wells were
collected from a sampling spigeot. The sample from the
active residential well at Lisa Lake was collected
directly from the hand pump discharge.

2. Appropriate containers were filled according to the
analytical parameter., ' The containers used were:

o Nitrate: 250 liter plastic bottles presarved
with sulfuric acid. :

o Fluoride: 1000 ml plastic bottles

o Primary Drinking Water Metals -(arsenic, barium,
cadmiunm, chromium, ., lead, mercury, selenium,
silver): The water sample was collected in a clear
plastic bottle, filtered through an 0.45 micron
filter, then poured into a )l liter plastic bottle
preserved with nitric acid. ‘

o Turbidity: 1000 ml plastic bottle

o Total Coliform: 250 ml plastic bottle preserved
with sodium thiosulfate to remove .
chlorine,. ' . ﬁrﬁ?éuﬁ}
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¢ Comparability - Is the report self-consistent in
ormat, units, and standardization of methods used
to generate it? QA/QC shall ensure this,

additionally, statistical methods ocutlined in the QA/QC pro-
gram have beaen applicable to data evaluation.

_ The Laboratory Supervisor and the Laboratory QA/QC 0fficer
have been responsible for the evaluation of the above cri-
teria and for enforcement of analytical protocols that will
necessarily lead to acceptable data quality. The signature
~of the Supervisor and QA/QC Officer _accompany each labora-
tory analytical report and serve_ to ensure the overall
validity of the reported data. '

G.1.8 SAMPLE PLAN/LOG

Normal prdtocol demands client-and /or site-specific logging
"of all  sample batches delivered to WESTON. Basic informa-
tien, such as c¢lient name, address, etc.; client phone

number;

and parameter-specifications

initiated

instructions as well as turnaround requirements

collectio

The appropriate number of method blanks is

this

reporting/invoicing instructions; site descriptions;.

and total
Additionally, sample

requirements is

storage/disposal
and sample
n requirements are addressed at this point. -

here,

also logged at
and

point,

in-house chain-of-custody documentation is

- initiated hera.

C\.‘J *

G.l.9 SaMPLE RESULTS.

WESTON's analytical protocols generally réquire five~point
calibration curve plus a reagent blank which is the basis

for gquantification analytes from a linear calibration curve,
(A three~point plus blank curve vs. the original five point
one is acceptable if it falls within the QA/QC requirements
of +3 standard deviation of the original curve.) Linear
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© Use of SARMS and QA/QC samples (spikes, laboratory
blanks, replicates, and splits) to ascertain
overall precision,

o Statistical evaluation of data to delineate accept-
able limits.

Q Documentation of system/operator performance.
o Suitable chain~of-custody procedures.

o Maintenance and archiving of all records, charts,
and logs generated in the above.

o Proper reporting.

Acceptable analyses at WESTON's  Analytical Laboratory
Services include, but are not limited toc, the above.

In general, WESTON's QA/QC sequence follows the following
diagram (Figure G-1), Documentation (as available from in-
strument recordings and technicians' notebooks) 1is suffi-
cient to validate each step in the segquence. .

G.1.5  CONTAINER PREPARATION

Another consideration in this, or any, analytical project is
that of sample container preparation. Accordingly, all appro-
priate sample bottles shall be cleaned in a manner mandated
by the U.S. EPA tc insure maximal c¢leanliness (and minimal :
contamination) before the containers go to the field. -~
Sufficient bottles to accommodate both laboratory and £ield
blank regquirements will be preferred in a single batch mode
for each sampling requirement. _ '

G.1l.6 VERIFICATION/VALIDATION

In the laboratory, the analytical scheme begins with initial "
verification, which is comprised of:

Q I.ab Blanks - To insure that no background level
@f specific analytes is introduced by laboratory
procedures,
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(refrigerators, extraction areas, analytical areas, etc.)
within the laboratory. Each transaction for each sample is

~accompanied by a specific reason for transfer,

“@.1.11 QA/QC OFFICER

Toward maintenance of .a rigid,” credible QA/QC regimen,
WESTON Analytical Services maintains a full-time, in-house
QA/QC officer who retains independent authority to declare

-out-of-control situations, thereby precluding reporting of

unacceptable data. The QA/QC officer has been available, as
needed, on the project. , o

AR3BI120
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© Standard Analytical Reference Materials (SARMS) -
To determine the  accuracy and precision of
procedures.

o Spikes ~ To determine the percent recovery of
analyte(s),

If the laboratory QA/QC program is extended to the field, it
includes a £ifth item:

o FPield Blanks - To provide a check on contamina-
tion of containers and/or preservatives and to
. establish “practical" detection limits.

WESTON has used all of the above in this project. Addition-
al field blanks and duplicate samples were collected for the
purpose of validating field and analytical procedures.,
Duplicates were collected as separate samples, not splits of
a single sample. The sample collection methods and eguip-
ment used were identical to those usad in actual sample
collection.

G.1l.7 DATZ FANDLING = LABORATORY

Use of any -analytical data should be preceded by an assess-~ .
ment of its gquality. The assessment should be based on
acguracy, precision, ccmpleteness, representativeness, and
comparability. These criteria are, 1in turn, assessed as
follows:

o Accuracy - Is it acceptable for the planned use?
QA/QC shall measure the accuracy of all data.

o Precision -~ Is it acceptable for the planned use?
QA/QC shall reflect the reproducibility of the
measurements.

o Completenesg -— Are the data sufficient for the
planned use? QA/QC shall identify the quantity of
data needed to match .the goals.

(=} Representativeness -ﬁo the data accurately ra-
flect actual site conditions, sampling procedures,
and analytical method? QA/QC shall ensure this,

AR301 14
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STANDARD LABORATORY ANALYTICAL PROTOCOLS
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regression analysis is then performed. Method- and detection -
limit-gpecific data are accessed for quantitation and report-
writing from each such data set. For reporting accuracy, :
the algorithm e
Linear~Regressed Solid Sample Concentration
+ Raw Concentration Extract Volume or Pinal i
from Calibration Curve If Solid Dilution Factor= Concen- N
Solid Sample Fraction tration
Mass If Solid Selids If Solid

is used for all guantitatioms. {All such algorithm input
data are archived for long-term storage.) Detection limits
for solids are generated on a per-sample basis and cal-
culated by replacing "LINEAR-REGRESSED RAW CONCENTRATION
FROM CALIBRATION CURVE"™ with "DETECTION LIMIT OF ANALYTE 1IN
LIQUID MATRIX™ in the above equation.

G.l.1l0 SAMPLE SHIPPING AND DOCUMENTATION

Since they document the history of samples, chain-of-custody
procedures are a crucial part of a sampling/analysis pro=-

gram. Chain-of-custody documentation enables identification

and +tracking of a sample from collection to analysis to .
reporting. . o :

WESTON's chain-cf-custody program necessitates the use of
approved sample labels, secure custody, and attendant
recordkeeping. '

In essance, WESTON considers a sample in custeody if it: is
in a WESTON employee's physical pessession; it is in view of
that WESTON employee; is secured by that WESTON employee o
prevent tampering; or is secured by that WESTON employee in
an area that is restricted to authorized personnel.

All the sampling chests shipped or transported perscnally to
the laboratory were accompanied by completed chain-of-
custody forms. In addition, all samples shipped to OEHL
wereg accompanied by a completed Form AF=-2752.

Each time a sample is relinguished <from one analyst to
ancther or from one major location +o another, WESTON's
personnel are reguired to nmake appropriate entries,
Personnel-gpecific initials are used as identifiers of
analysts, as are location c¢odes for various locations

AR301 i@
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® " TORGANIC CARBON, TOTAL

\ - Method 415.1 (Combustlon or Oxndatlon)

L I IR STORET NO. Total 00610
s T T . . Dissolved 006i1
- _ o

{: 1.  Scopeand Application

1.1 This method includes the measurement of organic carbon in drinking, surface and saine
l’ " waters, domestic and industrial wastes. Exclusions are notéd under Dcﬁnmons ad
Interferences.
) - 1.2 Themethod is most applicable to m:asurcmmt of orgamc carbon above 1 mg/1.
f 2. Summary of Method - |
- - 2.1 Organic carbon in a sample is converted to carbon dioxide (CO,) by cataiytic combustim
- - or wet chemical oxidation. The CO, formed can be measured directly by an infrars
j— detector or converted 1o methane (CH,) and measured by 2 flame jonization detecte.
" The amount of CO, or CH, is directly proportional to the concentration of carbonaceots
- -~ - material in the sample.
{ . 3.  Definitions
3.1 The carbonaceous analyzer measures all of the carbon in a sample. Because of varios
- """ “properties of carbon-containing compounds in liguid samples, preliminary treatment d
‘ ‘ the sample prior to analysis dictates the definition of the carbon as it is masured. Forms
| ' of carbon that are measured by the method are: '
A) ‘soluble, nonvolatile organic carbon; for instance, natural sugars.
“ . B) soluble, volatile organic carbon; for instance, mercaptans.
C) insoluble, partially volatije carbon; for instance, oils.
{' D) msoluble, particulate carbonaceous materials, for instance; cellujose fibers.
: -—E) soluble or insoluble carbonaceous materials adsorbed or entrapped on insoiubi:
__Inorganic suspended matter; for instance, oily matter adsorbed on silt particles.
‘f, 32 . The final uscfulness of the carbon measurement is in assessing the potential oxygen-
L. : demanding load of organic material on a receiving stream. This statement applie
~ whether the carbon measurement is made on a sewage plant effiuent, industrial waste, o:

1 ’ on water taken directly from the stream. In this light, carbonate and bicarbonate carbor
. ' ‘are not a part of the oxygen demand in the stream and therefore should be discounted it
— the final calenlation or removed prior 1o analysis. The manner of preliminary treatmen:

I . of the sample and instrument settings defines the types of carbon which are measured.

lnstrummt manufam:r ] mstrucuons shouid be followed

Lane [

Approved for NPDES | -_ | _- - AR301i24

. Issued 1971 JalCripni
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. 7.5 Carbonate-bicarbonate, standard solution: Prepare a series of standards similar to szp .
7.3.
NOTE 3: This standard is not required by some instruments.
7.6 Blank solution: Use the same distilled water (or similar quality water) used for e

. preparation of the standard solutions.
‘\ 2.  Procedure
8.1 Follow instrument manufacturer's instructions for calibration, procedure, ard
e calculations. '
L

8.2 For calibration of the instrument, it is recommended that a series of standaris
_ encompassing the expected concentration range of the samples be used.

]- 9.  Precision and Accuracy
8.1 Twenty-cight analysts in twenty-one laboratories analyzed distilled water solutios
[, containing exact increments of oxidizable organic compounds, with the following resaiz:
Increment 2s Precision as Accuracy as
TOC Standard Deviation Bias, Hias,
f mg/Titer TOC, mg/liter % mg/liter
) 49 393 #1527 +0.75
(* 107 832 4+ LO1 +1.08

{(FWPCA Method Study 3, Demand Analyses)

r
' Bibliography .

1.  Annual Book of ASTM Standards, Part 31, “Water”, Standard D 2574=79, p 469 (1976).
2.  Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 53
Method 505, (1975).
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_OIL AND GREASE METHOD
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The method used by the WESTON Laboratory for U.S. Aair Force
contract analyses through 13 September 1985 is described in

the following pages.
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Scope

This method is applicable to the determination of o0il and
grease in water samples. : .

Summary of Method

0il and grease is extracted from water with 1,1,2-tri-
chloro-l,2,2-triflucrethane. The extract is analyzed by
infrared at 2930 cm .

Apparatus
l. Infrared spectrophotometer
2. 50 m liquid IR cell
3. Magnetic Stirrer

4. 25 ml pipet

Reagents

1. l,l,2-trichloro-l,2,2-trif1ucroethane (freon)

2. Paraffin oil, NF

Procedure

1. 25 ml of 1,1,2~trichlero-1,2,2-triflucroethane are
added directly to the 1 liter sample container
with a teflon-coated magnetic stirring bar.

2. The mixture is stirred at least one hour.
3. The mixture is allowed to settle, and the freon is

withdrawn with a pipet.

-4, The freon is placed in the IR celi and the

abscrbance is read.

AR
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4.  Sample Handling and Prescrvation
. 4.1 Sampling and storage of samples in glass bottles is preferable. Sampling and storage in :
plastic botties such as conventional polyethylene and cubitainers is permissible if it is
established that the containers do not contribute contarninating organics to the samples.
NOTE 1: A brief study performed in the EPA Laboratory indicated that distilled water
stored in new, one quart cubitainers did not show any increase in organic carbon afier
two weeks exposure.

4.2 Because of the possibility of oxxdauon or bacterial dccomposmon of some compenents of
aqueous samples, the lapse of time between collection of sampies and start of znalysis £ ]
should be kept to 2 minimum. Also, samples should be kept cool (4°C) and protected -
{from suniight and atmospheric oxygen. ,

4.3 Ininstances where analysis cannot be performed within two hours (2 hours) from time of i

sampling, the sample is acidified (pH < 2) with HCl or H,SO,. -
5. Interferences
5.1 Carbonate and bicarbonate carbon représent an mlexfm:ncc under the terms of this test ]

and must be removed or accounted for in the final calculation.

52 This procedure is apphcabic only to homogeneous samples which can be injected into the :
apparatus reproducibly by means of a microliter type syringe or pipette. The openings of ' {
the syringe or pipette limnit the maximum size of particles which may be included in the
sample.

6.  Apparatus
6.1 Apparatus for blending or homogenizing samples: Generally, a Waring-type biender is

6.2 Apparatus for total and dissolved organic carbon: p
6.2.1 A number of companies manufacture systems for measuring carbonaceous
material in liquid samples. Considerations should be made as to the types of

1
samples to be analyzed, the expected concentration range, and forms of carbon to J
be measured.

6.2.2 No specific analyzer is recommended as superior.
7. Reagents

7.1 Distilled water used in preparation of standards and for dilution of samples should be
uitra pure to reduce the carbon concentration of the blank. Carbon dioxide-free, double
distilled water is recommended. Ion exchanged waters are not recommended because of
the possibilities of contamination with organic materials from the resins.

7.2 Potassivm hydrogen phthalate, stock solution, 1000 mg carbon/liter: Dissolve 0.2128 g
of potassium hydrogen phthalate (Primary Standard Grade) in distilled water and dilute -
to 100.0 ml. ‘s
NOTE 2: Sodium oxalate and acetic acid are not recommended as stock solutions. J

7.3 Potassium hydrogen phthalate, standard solutions: Prepare standard solutions from the
stock solution by dilution with distilled water. "

7.4 Carbopate-bicarbonate, stock solution, 1000 mg carbon/liter: Weigh C. 3500 g of sodium j
bicarbonate and 0.4413 g of sodium carbonate and transfer both to the same 100 ml
vojumetrie flask. Dissolve with distilled water. A R 3 ' ‘ ] 25
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Test Method

Purgeable Halocarbons—

Method 601

1. Scope and Application

1.1 This method covers the determi-
nation of 29 purgeabie haiocarbons.
The following parameters may be
determined by this method:

1.2 Thisis a purge and trap gas
chromatographic method applicable to
the determination of the compounds
hgted above in municipal and industriai
discharges a5 provided under 40 CFR

507-1

July 1982

Pararmeter STORET Neo. CAS No.
Brormodichloromethane 32101 75-27%,
Bromeform - 32104 75-2’
Bromomethane 34413 74-83-
Carbon tetrachicride 32102 56-23-5
Chiorobenzene 34301 108-50-7
Chioroethans 34311 75-00-3
Z-Chioroethyiviayl ether 3457¢€ 100-75-8
Chioroform 32108 67-£6-3
Chicromethane 34448 76-87-3
Dibromochioromethane 32108 124-48-1
1,2-Dichiorobenzene 34838 95-50-1
1,3-Dichiorobenzene 34566 5£1.73-1
1.4-Dichicrabenzene 34571 106-46-7
Dichiorodiflucramethane 34668 75.71-8
1.1-Bichicroetnane 34496 75-34.3
1.2-Dichioroethane 24531 ; . 107-06-2
1.1-Dichicroethens 34501 75.35.4
_twrans-1,2-Dichiorosthene 343546 156.-80-8
1.2-Dichioropropane 34541 78.87-5
.. cig=1,3-Dichioropropane 34704 10061-01-5
trans~-1,3-Dichioropropense 34699 10061-02-6
Methyiene chioride 34423 75-059-2
1.1.2.2-Tetrachicroethane 34516 79-34-5
Tetrachioroethane 34475 127-18-8
1.1,3-Trichioroethane 34506 71.85-5
1.1.2-Trichioroethane 34511 79-00-5
Thnchiotocethene 39180 78-01-8
Trichiorofluoromethane 34488 75-65-4
Vinyi chioride 39175 75-01-4

136.1. When tis mefif} 3 Ge} ‘ g.
analyze uniamiliar sampies forpny o . -

al! of the compounds above, compound
idemtification should be supported by at
least one additions! quaihtative

_ _AR300129
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+ot be heatec tugher than 180 °C ana
vhe remaIning 5ES10MS SHOWId hot

ieeg 220 °C. The desorder design,
[ .ustrated in Figure 2. meets these

WoTIena.

24 The purge and trap devuce may

we assermnbied as a separale unit or be
2 .coupled 10 2 gas chromatlograph as

iilustrated in Figures 3 and 4.

"5.3 Gas chromatograph— An anaiyti-
- zal fystem complete with a tempera-
ture programmablie gas chromatograph
suitabie for on-column injection and ail
. reguired accessories including syringes.
} . analytical columns, gases. detector,
" and sirip-chart recorder. A data system
is recommended for messurmg ‘peak”

. areas.

v .5 3.7 Column1-=8ftieng x 0.1 in

D stainiess steel or glass, packed with

1% SP-1000 on Carbopack 8 (60/80

S .. mesh} or equivaient. This column was

»  gsed 1o develop the method perfor-
mance staterments in Section 12,

~ Guidelines for the use of alternate

J coiurnn packings are provided in

Y\ Sagsion 10.1.

£3.2 Column2=6ftiong x 0.1 in
1D stainiess stes! or giass, packed with
:hemicaily bonded n-octane an Porasil-
C (10071201 mesh or equivaient.

tivity of snicrocouiometric. These types

" of derectors have proven effective in
tie snaiysis of wastewsiers far the
parameters listad in the scope. The
eiectrotytic conductivity detacior was
used 1o develop the method perfor-
mance statements and MDL listed in
Tables 1 and 2. Guidelines for the use
of alternate detectors are provided in
Section 10.1.

" 8.4 Syringes- S-mb giass hypo-
dsrmic with Lueriok tip (two eachi, #
applicable to the purging device. -
§.5 Micro sytinges—25 ul, Q.00 in
iD neadie.

5.6 Syringe vaive—2-way, with Luer
ends {three aach).

5.7 Syringe— S-mi., gas-tight with
ahut-off vaive.

5.8 Borttle—15-mL. screw cap. with
Teﬂon cap liner.

I“"‘"‘;

5.9 Balance— Analwucal capable of
acturately weighing 0.0001 §.

€. Reagents

6.1 Feagent water—HAeagent wateris
defined as a wazer in which an
interferent is not observed at the MDL
of the pararnetsrs of interest.

5.3.3 Detector—Eilectroiytic conduc- -~

6.1.7 Rease=t waler can be gene-sted
by Da2ssing 1ap waler through a carbon
hiter bed contamung abour 1 1b of

“acuvated carbon {Filtrasort- 300 or

squivalent ICaigon Corp. 1.

€1.2 A warer purification sysiam
{Milipare Super-Q or equivalent! may
be used 10 generate reagent water.

§.1.3 Reagent water may aiso be
prepared by boilihg water for 15
minutes. Subseguently, while maintain-
ing the 1emperature a1 20 °C, bubbie a
contaminant-free inert gas through the
water for one hour, While stil! hot,
rangier the water 10 a narrow mouth
strew-cap bottie and seal with a
Tellon-fined septum and cap.

8.2 Sodium thiosultate—{ACS}

Granuiar,
6.3 Trap Materiais

8.3.7 Coconut charcoal (6/10 mesh
sieved 10 26 meshl. (Barnaby Chaney,
CA.5B0-26 lot # M-2649 or
equivaient).

6.3.2 2.6-Diphenylene oxide
polymaer—Tenax, (60/80 meshl.
chromategraphic grade or equivaient,

6.3.3 Methyi sificone packing —3%
OV-1 on 60/B0 mesh Chromosorb-W
ar eauiv;iam.

6.3.4 Siica gel—35/60 mesh,
Davison, grade- 15 or equivaient,

6.4 Methy! Alcohol—Pesticide quality
or equivalent,

€.5 Stock standard solutions — Stock
standard soiutions may be prepared
{rom pure standard materiais or
purchased as certified solutions.
Prepare stock standard solutions in
methyl aicohol using assavyed liquids or
gas cylinders as appropriate. Because

_ _ of the toxicity of some of the

organohalides, primary dilutions of
these materials shouild be prepared in a
hood. A NIOSH/MESA approved toxic
GBS respicstor shouid be used when the
analyst handies high concentrations of
such materiais.

' 6.5.7 Pace sbout 9.8 mL of methyl

alephoi inte a 10-mi ground glass

stoppered volumetric flask, Aliow the
flask 1o stand. unstoppered, for sbout
10 minutes or until all alcohol wertted

“surfaces have dried. Weigh the flask 10

the nearest 0.1 mg.

6.5.2 Addthe lssaved referance
.. material:

6.5.2.7 Liquids—Using » 100-aL
syringe, immediately 890 two or more
drops of asnyad re!ermce rnatenli tu

sora HE Y

* dissolve into the methyi sicohoil.

. 8.5.4 Transier the stock standard

Jadv 1932 LT

the flase. them rewergh Be sure thas
the ¢roos tall crestiy into the aizpns
wilthout Contatung the hech of the
ftask.

6.5.2.2 Gases~To prepare standaras
for amy of the six haioccarbons that bo
beiow 30 °C (hromomerthene, chiors-
ethane, chioromethane, dichiprodi-
fluoromethane, trichiorofluoromethane.
vinyi chiongel, fili a2 5-mL vaived gas-
tight synnge with the reference
standard to the 5.0-ml mark, Lower
the needie 10 § mm above the methyl
alcohol meniscus. Slowly introguce the
reference standard above the surtace
of the liquid (the heavy gas will rapidiy

6.5.3 Reweigh, dilute to voiurme,
stopper, then mix by inverting the flask
seversl times. Caiculate the congentra-
tion in micrograms per microliter from
the net gain in weight. When compound
purity is assayed to be 86% or greaster,
the weight can be used without correc-
ton to caiculate the concentration of
the stock standard. Commerciaily pre-
pared s10ck standards can be used at
any concentration if they are certified
by the manufacturer or by an ingepen.
dent spurce.

solution into a Teflon-senied screw-cap
bottle. Store, with minimal headspace,
at ~10to = 20°C and protec: from
light.

E.5.5 Prepare fresh standards weskly
tor the six gases and 2-chioroethylvinyi
ether. All other standards must be
repiacad after one month, or sooner if
cormparison with check standards
indicate a problem.

€.6 Secondary dilution standargs -~
Using stock standard soiutions, prepare
secondary diiution standards in methyi
alcohol that contain the compounds of
imerest, either singly or mixed ogether,
The secondary dikution siancarcs
should be prepared at concemretions
such that the agueous calibration
standards prepared in Sections 7.3.1
or 7.4.1 will bracket the working range
of the snalytical system. Secondary
ditution standards should be stored
with minimal headspace and shouid be
checked frequently for signs of degraa.
ation or evaporation, especisily just

prior 1o preparing &
trom them. Dualiwmg@f;kf h :
standards that can be used

- determine the accuracy of :ahbranca
standsrds will be svailabile from the
U.S: Environmental Protection Ageacy
Environmental Monitoring and Sugpors
Laboratory, in Cincinnati, Ohio.
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V18T Mas Dr used i piace of the
reagent wites. byl one or Mmore acth-

© ppmal aheasis Must be andiylet 10

qermune background levels. and the
swe lgvel must exceed twice the
t’,“ig,cung isvel {or the 1251 10 De

© vahd. Angivze the aliquois accotging o

1he method beginning in Secuon 10.

§.2.3 Calculate the average percent
recovery, (R}, and the siandard dewvia-
nen of the percent recovery (], for the
resuits, Wastewater background cor-
rections must be made beicre Rand s
caloulauons are pert ormed.

2.2.4 Using Table 2. note the average
recovery (X] and standard deviation {pi
expected for each method parametear,
Cornmpare these 1o the calcuiated vaiues
for B and 5. l{ = 2p or |X —R{ > 2p,
review potentizi probiem areas and
repeat the 1esl.

#.3 The analyst rust calcuiate
method performance criteria and define
the perfarmance of the laboratory for
aach spixe sencentration snd parametst
being measuted. o

2.2.5 ‘The U.S. Environmental
Broteetion Agency pians 10 estabhsh
~gricrmance criteris for R and s based

son the results of intarisboratory
testing. When they become available,
thege critgria must be met before any
sampies may be anaiyzed.

&.3.1 Caleulzte upper and lower
eantrol lirmts for method performance:

Upper Contrat Limit (UCL) = R + 3s
Lowaer Contrel Limit (LCL} = R — 33

where B and < are calculated a5 in
Section 8.2.3. The UCL ana LCL can
be uted 10 construct control chartsi?)
that are useful in chserving trends in
performance. The control limits sbove
must be reclaced by method perfor-
mante cmenis as they become available
trom the U.S. Envircnmental Protection
Agency.

&.3.2 The laboratory must deveiop
ang maintain separate ICCUTACY STATE-
mants of laboratory performance for
wailewzlel 1ampies, AD JCCUTACY
statement for the method it defined as
R = 1. The accutacy statement should
be developed by the anslysis of four
aliquots of wastewater as described 'n
Section 8.2.2, followed by the caicu-
auon of R and . Alternately, the
anslyst may ust four wastewater dsia
pomts gathated theough the require-
ment {of continuing guality control in
Secuon A.4. The acouracy statements
shouid be updated regulariy [73

-

.4 The lacoraiory 1s reaured 10
tollect a portion of thew sampies in
Quphcate 10 MONIIO! SDIKE reCDvenes,
The irequency of spianed sampie
analysis must be at isast 10% of ail
samples of one sampie per month,
whichever is greater. One aiiguot of the
sample must be spiked and analyzed as
described in Section 8.2, if the
recovery 1or 3 particular parametar
goes not fail within the control timits
for method performance, the results
reported for that parameter in alt
samples processed as part of the same
s&t must be qualified as described in
Section 11.3. The laboratory should
monitor the {requency of data so
quaiified 10 ensure that it remains at or
beiow S%.

8.5 Each day. the analyst must
demonstrate through the analysis of
reagent water, that interferences from
the anaiytical system are under control.

8.6 Itis recommended that the
Isboratory adopt additional quality
aszuTance praclices for use with this
method. The specific practices that are

_ muost productive depend upon the

needs of the laboratory and the nature
of the samples. Fieid duplicstes may be
aralyzed to monitor the precision of
the sampling tachnigue. When doubt
exists over the identification of a pesk
on the chromatogram, confirmatory
techniques such as gas chromatography
with g dissimilar column, specific
element detecior, or Mass specstirom-
e1er must be used. Whenever possibie,
the lsboratory shouid perform analysis
of standard referance materiais and
participate in reievant performance
evaiuation studies.

8.7 The anaivs should maintain
constant surveillance of both the par-
formeance of the anaivtical system and
the effectiveness of the method in
dealing with each sampie martrix by
spiking sach sampie, standard and
blank with surragste haiocarbons, A
combmnation of bromochioromethane,
2-bromo-1-chioropropans, and
1.4-dichiorobutane is recommended to
sncompass the range of the 1empers-
ture program used in this method. From
stock standatd soiutions prenared as
above, sdd a voiume 1o give 7500 ug
of sach surrogate to 45 mi of reagent
water contained it 2 50-mi volumaetric
flask. mix and dilute 10 voiume.{15
nag/ull. ¥f the internsi standard calibra-
uon procedure is being uged, the
surrogate compounds may be added
directly 10 the intermnat standard spiking
solution (Section 7.4.2). Add 10 L of
this surrogate spiking solutio q%% eO
inte the S-ml syringe with every sa
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ang relerence siancargo analyzeg.
Precare a fresh surrogate sping
soiulion ON 3 weekly DasIs,

8. Sample Collection,
Preservation, and Handling

9.1 Al samples must be iced o?
refrigerated from the tirme of coliezuon
unitil extracnon. !f the sampie conia:ns
free or combined chiorine, add soc.am
thiosuifate preservative {10 mg/40 mi
is sufficient for up to 5 ppm Cls} 10 the
empty sample bottie just prior t©
shipping to the sampiing site. USEPA
methods 330.4 and 330.5 may be
used for measurernent of residual
chiorine, 8 Field test kits are availasle
for this purpose.

8.2 Grab sampies must be coliectad
in giass containers having a total
volumne of 8t least 25 mL. Fill the
sampie bottie just 1o overflowing in
such a manner that no air bubbles pass
through the sample as the bortle is
being filled. Seal the bottle so that ng
air bubbles are entrapped in it. If
preservative has been added, shake
vigorously for one minute. Maintain the
hermetic szal on the sampie bottie until
time of analysis.

9.3 Al samples must be anaiyzed .
within 14 davys of coilection.

10. Sample Extraction and
Gas Chromatography

10.1 Table 1 summarizes the
recommended operating conditions for
the gas chromatograph. included in this
Tabie sre estimatad retention times and
method detection fimits that can be
achieved by this method. An exarnpie
of the separations achieved by Cotumn
1 is shown in Figure §. Other packed
eolumns, chromatographic conditions,
or detectors may be used if the
requirements of Section B.2 are met.

10.2 Caiibrate the system daily as
described in Section 7.

10.3 Adiust the purge gas (nitrogen
or helium) flow rate to 40 mi/min,
Artach the rap iniet 10 the purging
device, and set the device 10 purge.
Open the syringe vaive located on the
purging device sampie introduction
needis. -

10.4 Allow sarmpie 10 come to
ambient temperature prior 1o ingo

ing it o the sytinge. Rehm . 3 ‘
piunger from a S-mi syringe and attlath™
a closed syringe vaive. Open the sampie

borttie (or standard) and carefully pour
mple into the syringe barrel 10




Calibration )

1. Prepare calibration standards from 4 to 40 mg/l . by
weighing paraffin oil into freon.

2. Obtain absorbances at 2930 cm’ =1 for each of the
calibration standards.

3. Plot absorbances vs. concentration.

Caleunlations

1. Determine the extract concentrations directly from
the calibration curve. -

2. Calculate sample ccncentrations from:

A x B
C

conc. (mg/l) =

where:

A = Concentration of extract determined from
calibration curve, in mg/l

B = ml of freon used to extract

'C = Volume of water sample extracted, in ml

AR301132
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| = =2z Moniionng ang Suppont Table 7. Chremaiograprc Conarlions ano Method Deorecton Limils
:TgFlnc:nnat:. Qnio 5258, | Ferennon Time pterhod
~asthod Validauon Study 23, frrun./ Dertecuon Lirmt
~=1 (PurgeadbleHalozacdons),” Parameter Column 7 Cotumen 2 el .
———-—- EZPA Contract §8-03-2856 Chioromethane 1.50 528 0.08
—=nrratonl. Bromomethane 2,17 7.05 1.18
Dichlorodifivoromethane .62 " nad 1.87
P Viny! chioride 2.67 528 .18
Chiorcethane 3.33 8.568 0.52
. Methylene chioride 525 0.7 0.25
[ ' - T "Trichforofiyoromethane 7.18 nd ne
. 1, 1-Dichioroethene 7.53 7.72 0.13
T 1, 1-Dichioroethane 8.30 12.6 0.07
trans-1,2-Dichioroethene 0.7 8.38 c.1¢0
{- Chioroform 10.7 127 0.05
. 1.2-Dickhicroethane 11.4 15.¢8 .03
1, 1. 1-Trichioroethane 12.8 3.1 0.03
. Carkon tetrachioride 13.0 14.4 .72
}’ Bromodichioromethane 13.7 14.6 0.1C
.. 1.2-Dichlcropropane ~ 14.9 16.5 0.04
. trans-1,3-Cichioropropene 158.2 - 186.6 G.34
- - Trichicroethene 158.8 13.7 0.12
k Dibromochioromethane 18.5 16.6 0.08
. 1. 7.2-Trichioroethane 16.5 8.7 0.02
cis-1,3-Dichioropropene 18.5 8.0 0.20
. 2-Chioroethyivinyi ether 18.0 nd 0.13
Brormoform 19.2 19.2 0.20
7. 1,2.2-Tetrachioroethane 21.6 nd 0.03
Tetrachioroethene 21.7 158.0 Q.03
Chiorobenzens 24.2 18.8 0.25
1.3-Dichiproberzene 34.0 22.4 0.32
1.2-Dichiorobenzene J4.9 23.8 | o.15
7. 4-Dichiorobenzene J35.4 22.3 0.24 .

nd = not determined

Column T conditions: Carbopack 8 60/80 mesh coated with 1% SP- 1000 packedin
an 8 ft x 0.1 in ID stainless steel or glass columnn with helium carrier gas at 40
mi/rmin flow rate. Column temperature heid 3t 45 °C for 3 min. then prograrmmed
&t @9C/min. 1o 220° and heid for 1 5 min.

Column 2 conditions: Porasii-C 100/1 20 mesh coated with n-octane packedina &5 ft
x 0.1 in (D stainiess stesf or glass column with hefium carrier gas at 40 mi/min
flow rate. Column tempersture held at 50°C far 3 mun then programmed at
E°C/min to 170° an¢ held for 4 min,

Ll A .




techmaue. This method describes
anatyticdl congitions tor a secong gas

rnmglogranhic column that can De

3 confirm measyrements made

Wi A€ prmary coiumn. Method 624
ptovides gas :hromatograoh.!mass
specirometer (GC/MS} ;ondmans
appropriate for the qu;lnatwe ang
guantntative confirmaiion of results for
most of the paramelers isted above,

1.3 The method derection lirmit (MDL,
defined in Section 12,1111 for each
parameter is isted in Tabie 1. T?.\e MDL
tor 8 specific wastewalesr may difter
from those listed, depending upon the
nature of interferences in the sampie
matrnx.

1.4 Any modification of this methed,
beyond those expressiy permitted._
=hall be considered a5 major modifica-
tions subject 10 application and
approval of alternate 1est procedures
under 40 CFR 136.4 and 13§.5.

1.5 This method is restricted 10 use
by or under the supervision of anaiysts
experienced in the operation of a purge
and trap sysiem and a gas chromato-
graoch and in the interpretation of
chromatograms. Each analyst must
demansirate the ability to generats

‘ -prabie resuits with this methad
. 5 the gprocedure described in
Section 8.2.

2. Summary of Method

2.1 Aninert gas is bubbled through a
Sl water sampie contained in a
specially-designed purging chamber at
ambient temperature, The halocarbons
are efficiently transferred from the
agquecus phase to the vapor phase. The
vapar is swept through 3 sorbent rap
where the haiocarbons are trapped.
After purging is compieted, the trap is
heated and backflushed with the inernt
gas 1a desorb the haiocarbons onto 3
gas chromatographic coiumn. The gas
chromatogranh is temperature pro-
grarnmed 10 separate the halocarbons
which are then derecied with a3 hailide-
specific detector, (2.3

2.2 The method provides an apticnal
gas chromatographic column that may
be heipful in ressiving the compounds
of interest from interferences that may
ocour.

3. Interferences

. 1 Impurities in the purge gas and

W organic compounds out-gassing from
the plumbing ahead of the trag account
tor the majonty of contamination
probiems, The ansivtical system must
be damonsirated 1o be fres from

contsmuiration yndet the CoORJmions of
e andlysis by runming laborgtory
resgent bianks 35 gescnped n Secuon
8.5. The yse of non-TFE piasuc wubing.
non-TFE thread sealams, or flow
controtlets with rubber components n
the purging device shauld be avaigea.

3.2 Sampies can be contaminaied by
diffusion of voiatile organics (particy-
fariy fluorocarbons and methyiene
chicride) through the septum seal into
the sample during shipmeant and .
storage. A field resgent blank prepared
from reagent water and carried through
the sampling and handling protocot can
sarve as 3 check on such

contarmination.

1.3 Contamination by carry-over can
gecuyr whenever figh level and low -~
level samples are sequentialiy analyzed.
To reduce carry-cver, the purging
device and sampie syringe Must be

_tinsed with reagent water between

sampie anaiyses. Whenever an
unusually concentrated sampie is
encountered, it shouid be followed by
an anslysis of reagent water 10 check
{or cross contamination. For sampies
containing large amounts of water.
soiubie materiais, suspended solids,
high beiling compounds or high
arganohalide lavels, it may be neces-
sary 10 wash out the purging device
with a detergent soiution, rinse it with
distiiled water, and then dry itin a
108 °C oven between analyses. The
trap and cther parts of the system are
also subject 10 contamination; there-
fore, frequent bakeout ang purging of
the entire sysiem may be requirad,

4. Safety

4.1 The toxicity or carcinogenicity of
each reagent used in this method has
not been precisely defined; however,
aach chemical compound should be
traated as 3 potentiai heaith hazard.

From this viewpoint. exposure 10 these

chemicais must be reduced to the
lowest passidie ievel by whatever
means avaiizbie. The labaratory is
responsible for maintaining a current
awareness file of QSHA reguiations
regarding the safe handling of the
chemicals specified in this methed., A
referance file of material data handling
sheets should aiso be made availabie 19
8l personnel involved in the chermical
analysis. Additionai references 10
laboratory safety are avaiiable and
have been identified!+-5] for the infor-
manon of the analyst.

4.2 The following parameters
covared by this method have besn ten-
tatively classified as known or
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susdected. human or marmmalan
CaroNO00SNs CArpon 181ainionge,
chigretorm, 1, 4-dichiorgbenzene, ane
winyl chionde. Primary stangaras of
thesa 10xC COMpounds should be )
presared in @ hood. & NIQSH/MESA
approved 1oxic gas resowatar snouid be
worn when the anaiyst handles high
concentrations of these toxie
compounds.

5. Apparatus and Materiais

5.1 Sampling squipment, for discrets
sampling,

5.1.1 Vial— 25.ml capacity or larger,
equipped with 3 sCrew cap with hoie n
center (Piarce #13075 or equivaient).
Detergent wash, rinse ¢ap with 1ap and
distilled water, and dry at 105 °C
before use.

£.1.2 Septum—Tetion-faced siiicone
(Pierce #12722 or equivaient).
Deatergent wash, rinse with tap and
distilied water, and dry at 105 °C for
ene hour before use.

5.2 Purge ang trap device—The
purge and trap device consists of three
separate pieces of eguipment: the
sampie purger, trap, and the desorber.
Several compiete devices are now
commercially available,

£.2.7 The sample purger must be
designed 1o accapt S-ml samples with
2 water coiumn at least 3 cm deep,
The gaseous head space betwesn the
watsr eolumn and the trap must have 3
total volune of less than 15-miL. The
purge gas must pass through the water
column as finely divided bubbiss with 3
diameter of less than 3 mm at the
origin. The purge gas must be intre-
duced no more than 5 mm from the
base of the water column, The sampis
purger, illustrated in Figure 1, meets
these design criteria.

§.2.2 The trap must be at least 25
cm long and have an inside diametar of
at leas: 0.108 inch. The trap must be
packed 10 contain the following
minimum lengths of adsorbents: 1.0
cm of methyi silicone coated backing
(Section 6.3.31, 7.7 em of
2.6-diphenyiene oxide patymer
Section 6.3.2), 7.7 em of silica gai.
7.7 g &f coconut charcoal {Sectien
6.3.1). it is not negessary 10 anaivze
for dichlorodifiuroromathane, the char-
coal 2an he elfiminated, and the poiyher
section lengthened 10 15 em. The

i oo KRS TPSY

5.2.2 The descrber must be capable
of rapidiy heating 1nhe trap to 180 9C.
The poiymer secuon of the trap shouig
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7. Calibration )

~ « feccambie 3 purge Ind rap device
. meets the specificatians nn Secnon
». <. Congsuion the trap overnight at
180 °C by backflushing with an inert
gas flow of at least 20 ml/min. Pricr 10
use. daily condiuion traps 10 minutes
while backiiushing at 180 °C,

= 2 Connect the purge and trap
gevice 10 & gas chromatograph. The
gas chromatograph must be operated
using temperdture and flow rate param-
eters eguivaient 1o those in Tabie 1.
Caiibrate the purge and trap-gas
chromatograghic systefli using either
the external standard rechnique
1Section 7.31 ar the internat standard
1echnigue {Section 7.41.

7.3 Externai standard calibration

procedure: St

7.3.1 Prepare calibration standards -
at a minirnum of three concentration
leveis for sach paramerter by carefuily
adding 20.0 gk of one or more sacond-
ary dilution standards 10 100, §00Q, of
1000 mi of reagent water, A 25-pl
syringe with a §.006 inch i0 neadle
should be used for this operation. One
~t the external standards shouid be 3t a
wcentration near, but above, the

sthod detaction iimit (See Table 1}
and the ather concentrations shouid
eorrespond 1o the expected range of
enncentrations found in réal sampies or
should define the working range of the
getactor, These aqueous standards can
be stored up to 24 hours, if haid in
xeaied vigis with zero headspace as
described in Section 9.2, 1 not so
stored, they must be discarded after
one howr.

7.2.2 Analyze each caiibration
standard acenrding ta Section 10, snd
tabulate peak height of ares responses
versus the concentration in the
standard. The results can be used to
pregare a calibration curve for sach
campound. Alternatively, if the ratio of
response o concentration (calibration
tactor) is 2 constant over the working
mange (==1Q% relative standard devia-
tion, RSD), linearity through the origin
can be assumed and the average ratio
or calibration factor can be used in
place of a calibration curve. -

7.3.3 The working calibration curve
or caiibration factor must be verifing on
1ch working day by the measurement
. .f one or more caiibration standards. If
the response for any parameter varies
from the predicind response by more
han = 10%, the test mus? be repeated
using a fresh calibration standard.
Alternativaly, & few calibration curve

5014

or calboranon factor mys: be prepared
for that parameter.

7.4 Imermnai standarg cabibravon
procedgure. To usa 1ws approach, the
anailyst must select one or more internal
standards that are similar in analytcal
benavior 10 the compounds of interest.
The analyst must further demonstirate
that the measurermnent of the imernai
standard is not affecteq by methad or
matrix interferences. Because of these
limitations, no internal standarg can be
suggested that is applicable 1o ail
sampies. The compounds recommended
for use a3 surrogate spikes in Section
8.7 have been ussd successfully as
internal standards, because of their
generaily unique retention times.

7.4.1 Prepare calibration standards
at a minimum of three concentration
{eveis for sach parameter of interest as
described in Section 7.3.1.

7.4.2 Prepare a spiking solution con-
taining sach of the internal standards
using the procedures described in
Sections §.5 and §.6. It is recom-
mended that the sscondary diiution
standard be prepared at a concentra-
tion of 15 pg/mi of each internal
standard compound. The addition of
10 uL of this standard to 5.0 miL of
sample or calibration standard wouid
be equivaient to 30 ug/L.

7.4.3 Analyze each calibration stand-
ard, aceording to Section 10, adding
10 ul of internai standard spiking soiu-
tion directiy to the syringe {Section
10.4). Tabulate peak height or ares
responses sgainst concentration for
each compound and internal standard,
and caiculata response factors (RF) for
each compound using equation 1.

| EQ. 1AF = [ACNALCY
where: -
A, = Response for the paramerar to
be measured,
A, = Response for the internai
standard.
Cs = Concentration of the internai
‘ stancard.
C, = Concentration of the
parameter 10 be measured.

If the RF vaiue over the working range

‘is & constamt {~<10% RSD}, the RF can

be assumed to be invariant 3rc the
average RF can be used for calcuiations,
Alternatively, the resuits can be ysed
10 piot a calibration curve of respornse
ratios, AJA,, vs. RF.

7.4.4 The working calibration curve
or RF must be verified pn each working
day by the measurement of one or
more caiibration standards. If the
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T the predicied response Dy Mote tha~

ie-‘\-'hn )

response 100 afy parameter varies fo=

1

= 10%, the test mus: be reselet
using a {resh calbration stangard.
Allgrnatively, 3 new Caibration curve
must be prepared for that compouns.,

8. CQuality Control ’

8.% Each laboratory that uses thus :
method is regquired 10 cperate 3 formal

guality contral grogram. The rmimmum -
requirerments aof this program consist of
an initial demonstration of laberatory
capability and the analysis of spiked
sampies as a continuing check on
performance. The laboratory is reguires
to maintain performance records o
define the quality of data that is
generatad. Ongeing perfarmance
chegks must be compared with estab- ‘
lished performance criteria to determine .
if the resuits of analyses are within :
accuracy and precision limits expected

of the method.

8.1.1 Before performing any
anaiyses, the analyst must demonstras -
the ability to generate acceptabie

accuracy and precision with this

method. This ability 15 established as
described in Section B.2. o~

8.7.2 in recpgnition of the rapid

advances that are oczurring in chroma-
tography, the analyst is permitted cor-

tain options 10 iMprove the sesaratisns

or lower the cost of measuremen?s.

Each time such modifications are rmads

to the methed, the analyst 1s reguires -
18 repeat the procedure in Section £.2.

8.1.2 The laboratory mus? Spike and
analyze s minimum of 10% of ail
sampies 10 monitor continuing labora-
tory performance. This procedurs is
described in Section 8.4,

8.2 To estabilish tha ahiltty to gene-ste =
accepiabie agcuragy and precision, the
snalyst must perform the following
operations.

8.2.71 Selegt a representative spike
concantratian for mach compound 10 be
measured. Using stock standargs,

prepare 3 qQuaiity control check sampie -
concantrate in methyl alcohel 500

times more concentrated than the

-seiected concantrations., Quality

contrel check sarmple concentrates,
approprigte for use with this methoz.
will be available from the U.S.

Environmentai Pr 1 =
‘Environmentai Mafﬁlﬁﬁaq f.%&- -
28E~

Laboratory, Cincininat,-Qhio 4

&8.2.2 Using a syringe. add 10 gL =4
the chack sampie concentrate 10 ea=n
of a miremum of four 5-mL aliguots z¢
teagent water, A repressntative was:ia.
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. [[¥] ang compress the
:;:ﬂp?:,:‘o::en 1he synnge valve --
wens ANY residual fir while :c;.,:. )
sampie valume 10 50 mL. §.nts s

=g53 of taking 30 aliguot gesiroys
validity of the sample for _fu:ure
anaiysis. the analyst shouid filt a
and syrnge at this time 10 protest
against possible loss of data. Add
10.0 uCP of the surrogate sp-k{ng salky-
uon (8.7) and 10.0 pL of the internai
standard spiking sclution {Sectian
+ 4.2). if applicable, through the vaive
bore, then ciose the valve.

1Q.5 Artach the svringe_-syfingc
valve assembiy 10 the synnge va!ve on
the putging devics. Open the syringe
valves and inject the sample nto he
purging chamber.

0.8 CIaseAhnm valves and purge the
sample for 11.0 = 1 mimnstes 3t
aminent laMperature.

20.7 Afterthel 1-mimite porge time,
artach the trap to the chromatograph,
acjust the device 10 the desord mede,
and begin 1o TeMpErATUIe Program the
gas chromatograph. Introduce the

" erapped materiais 10 the GC column by
rapidly heating the rap 10 1804C
while backflushing the vap with an
nect gas between 20 and 80 mUmin
tme tour micutes. if rapid heating of the

1 earnot be achieved, the gas

_ <omatograpiuc column must be used
as a secondary rap by cocling it to
30 *C [zubambient 1emperature. if poor
Deak geomerry of random retention
wume problerns persist] instead of the
wwnal program temperature of 45 *CL

sec

103.8 While the trap is being desorbed
wito the gas chroratogragh, ampty the
psrging chamber using the sample in-
rroduciion synnge. Wash the chambar
wnitt two 5-mL flushes of raagent
WALRS,

10.9 After desorbing the sarnpie for
four minutes reconditan the rap by
returtung the purge and trap device 1o
the purge mode. Wait 15 ssconds than
cioze the synnge vaive on e purging
device 10 begin gas flow through the
trap. The rap ternperature should be
mauritsined at 180 *C. After approxi-
mately seven minutes turn off the rap
heater and open the syringe valve to
stop the gas flow through the trap.
When cool the trap is ready for the
rext sampile,

10.10 The wiath of the retention
' window used 1o make dentifica-
12 shouid be haged uDon Measure
ments of actual retentian time variations
ot styndards over the course of a day.
Threr times the standard deviation of 3

racannos 1M ‘OF @ COMAQUNE Lar be
-:sed 10 CalLu.ate 3 sugoeste window
s12e, how gver, \Ne expenence of the
analyst should wewgh heawviiy n the
nterpretaton of chmmatograms.

10.11 I the response for the peak
exceeds the working range of the

. 3ysiem, orecare a dilution of the

sample with reagent water from the
aliquot in the second syringe ang
reanalyze.

11. Caleuiations

11.1 Determine the concentration of
individual compounds in the sample.

77.1.7 H the external standard
caiibration procedure is usad. caicuiate .
the concentration of material from the
pesk response using the calibration
curve or calibration factor determinad
in Section 7.3.2.

71.1.2 !f the internal standard
calibration procadure was used, taicy-
late the concentration in the sampie
using the response factor (RF] deter-
mined it Section 7.4.3 and eguation 2.

Eg. 2. : .
Concentration ug/L = (A C WIARF)
where:
A, = Response {or the pstameter to
be measured.
A = Response for the internai
standard,
C, = Concentration of the internal
standard.

11.2 Repaor? resuits in micrograms
per fiter. When duplicate and spiked
sampies are anaivzed, report ail data
obtained with the sample resuits.

11.3 For sampies processed as part
of a sat where the spiked sampie
recovery falis outside of the controf
imits which were estabiished acoording
1o Section 8.3, data for the aifeciad
parameters must be [abeied as suspect.

12. Method Performance '

12.1 The method detection lirmit
(MDL) is defined as the minimum
congentration of a substance that can
be measured and reported with 39%
canfidence that the vaiue is above
zero. 1! The MDL concentrations listed
in Tabie 1 were obtained using reagent
water.'® Similar results were achieved
using representative wastewaters, The
MOA, actuaily achieved in a given
analysis will vary depending on instru-
ment sensitivity and matnix effects,

12.2 This method is recommended
for use in the concentration range from
the MOL up t0 1000 x MBL. Direct
agqueous imjechion tachniques shouid be
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uses 10 MEezEsufe LORSE=TTET L I8y s
apove 1000 « MDL.

12.3 In 3 singie laboratony (Mo=~sz=".
Researchl, using reagent waser ans

Wasiewalers spikeg a1 or near pach- .

ground leveis, the sverage recoven-4s
presented i Tabie 2 were ootaines ¥
The stangard deviation of the meas. e
ment in percent recovery IS 3Iso
included in Table 219,

12.4 The U.S. Environmen1al
Protecuon Agency is in the process of
condugsling an interlaboratory metnod
study 10 fully define the performance
of this method.

n
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Singie Qoeratar Accuracy and Precision

Average S:iancard Sorke Nurmber
Percent Dewiation  Range of Mstrix
- —zrar = - Recovery % - fugill Angiyses Types
. s:znigromethane 100.8 50 0.43-46.7 21 3
=-grm 88.5 8.0 1.45.50 .20 3
———amethane 105.0 17.3 3.39-48.2 21 3
-——u= ratrachioride © 82.8 25.§ 0.55-50 19 3
———nmnzEne 83.8 88 221-50 20 3
seo=mathane 21.5 22.4 3.395-50 217 3
- =——mnrpethylvinyl ether T 788.3 5.9 4359133 20 3
B 101.7 20.6 0.44-50 20 3
———pthane ‘ 51.4 13.4 0.55-23.9 21 3
e s foromethane 88.3 6.5 0.75-93.0 27 3
__—=-nlorobenzene 10.20 2.0 4.89-154 27 3
—____-=z=nivrobenzene 81.6 4.3 2.94-48.7 21 3
o iz=hiorobenzene 97.5 8.3 2899-51.6 27 3
————adifiuorornethane 87.8 180 2.18-43.4 - 271 3
. ——u=hloroethane . 102.3 855 (0.44-486.7 27 3
- - =wehioroethane 87.8 4.8 0.44-48.7 27 3
o _x=hioroethene 101.1 21.7 037-50 - 18 3
: . 2-Dichioroethene 91.0 18.3 0.44-38.0 20 3
— —-urhioropropane 87.7 8.8 0.29-38.0 21 3
.. 3-Dichioropropene 86.7 T 8.0 0.44.-46.7 21 3
: . 3-Dichicropropens 7.5 17.2 0.43-5C 20 3
——gymrre ChiOride 87.8 2.8 0.73-46.7 27 3J
Z.2-Tetrachioroethane 81.8 15.0 0.46-48.7 27 3
—————=nioroethene S4.1 ' 181 0.50-35.0 27 |
Trichioroethane 75.7 12.5 0.37-289.0 21 3
" .Trichloroethane 81.0 25.1 0.45-50 21 3
———nrpethene 106.1 7.4 0.38-486.7 21 3
—————=rofiuoramethane 88.3 13.9 149 14 2
. srvoride 101.9 11.4 (0.82-32.3 27 3
Cpotiornasf —Exit '/ in.
| Foam a.0.
Trap - 1 4rrirm
¢.D.
— iniat '/, in.
3 g0
!l Sampis inier
v e 2-way Syringe vaive
N j[=—177cm 20 gauge syringe needle
gbﬁm ni\smm O.D. Rubber Septum
- " ; - ,amm O.D— ‘/1. in O-D.
- - e = . : “,/ inter ’Stainiess Steal
AT
Q: !! E / a4 0. O.D.
S €
- ] ,E 7N 13X molecuiar
> ( v \ sisve purge .
: as filter
E)é E
E
_*_ Z_ Purge gas
: L flow corntrol
” [T
10mm glass frit _ ..
. madium porosity ﬁ.’ﬁsa i l 38

Figure 1. Purging device

6071-8 ' July 1982

IR LN



B

Carrier gas flow control 5 Liquid ITIBEIION DONIS i mmp oyean i
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6-poft ‘Trap inlet
Purge grs |

ﬂg\j ;fmra[ ~ vaive _,:' Resistance wire .
‘{ / o5 __.____.____.g /Hearer control 4

Trap'l, ?7’81“; 1On , _ _ <

o .c
13X molecuisr ; fovg 3'; _ p
sieve fiiter S us : ore: i i
’ All lines betwaen . A
. trap and GC
e — ;::?;:y should be hestad -
to §0°C

Figure 4. Schematic of purge and trap device — desorb mode

Cotumpm: 1% SP-1000 on Carbopacx-8

2 Program: 45°C-3 minutes. 3°/minute to 220°C o
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I _ . - P y
Vrniten Siate Emvironmenial Monitoning ang
' = ’ Cvt s - “Enwvitonment  olegiion Support Laboratory
o Ageney . Cincinnan OH 45268
l 7 o Research and Development
I
- Purgeable Aromatics—
-~ e e e o
y 1. Scope and Appiication
1.1 This method covers the determi-
IT“ o o -~ nstion of various purgeabie aromatics.
i, . . . _Thefolowing parameters may be
+ - determined by this methoc: N B N U T
' Pararneter STORET Ne. CAS Ne.
‘ Benzene 34030 . 71-43-2
Chiorobenzens 34301 - 0B-50-7
~ 1.2-Dichiorobenzane o 34536 95.50-9
f 1.3-Dichiorobenzsne 345686 §41-73-1
! ) 7 _ . ... 1.4-Dichiprobenzens 34571 106-46-7
) . ~ Ethylbenzene < T 7 777 73437 100-41-4
.- . . Tolusne ) - 34010 108-88-3
r 1.2 This is & purge and 1rap gas 1.4 Any modification of this methog,
‘ chromatographic method applicable o beyond those expressiy permitted,
‘ ' the determination of the compounds shall be considerad as major modifica-
;" B S "listed above in municipsl and industrial tions subjec? 10 application snd
ro discharges as provided under 40 CFR approval for alternate test procedures
" 136.1. When this method is used 10 ungder 40 CFR 136.4 and 136.5
anaiyze unfarniliar samples for any or . . .
& : B all of the compounds above, compound 1.5 This method is restricted o use
{ identifications shouid be supported by by or _under t.he supervision of analysts
at ieast one additional qualitative experienced in the operstion of a purge .
. tachnigue. This method describes and trap sysiem a3nd a gas chromato- ;
b ' "7 7 7 “analytical conditions {or 8 second gas graph and in the interpretation of _
j _ chromatographic column that can be chromstograms. Eaf:_h anaiyst must
used to confirm measuraments made demnns;me the ability 1o generate
.  withthe primary column. Method 624  ACCEPtabie results with this method i
i o provides gas chromatograph/mass - su:lns theB procadure described in ‘
! spectrometer (GC/MS) conditions ction B.2. i
- sppropriste for the quaiitative snd :
- e . . qusntistive confirmation of resuits for 2. Summary of Meathod ;
i I of the paramerters listed above. . ) o ’ . T
! . , e pe : 8 2.1 Aninert gas is bubbled thrauch a i
T T =T 71,3 The method deteetion limit (MDL,  S-ml water sampie contained in a f
defined in Section 12.111} for each specially-designed purging chamber at {
o - pararneter is listed in Tabie 1. The MDL  ambient temperature. The aromaties :
. for a specific wastewater may differ are afficisntly tnnsfmm .y . i
from these listed depending upon the aqueous phase 1o the v isogi iH&Q !
nature of interferences in the sampie vapor is swept through ¥ sorbent trap~ ~ -
[f matrix. where the sromatics are trapped. After L
: i
Juty 1982 ;f
}
}
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Tz g tg SR ETET. 1Nk 2D s heater
L Late’ SETED &I Ne et G250
= sarg the WoTRINSS 010 2 G233
oMt OEIADTIE Cowmn, The gas
——eesgmategraoh s Iempersture pro-
——m e (0 S2S37318 The Jromatics
== ate 1Nen getecied with a3 photo-
{ rsmzatuon detecios 2.3,

~f
'

_ 2 The methed provides an optional
F === chromatographe ctiumn that may
= neipfut in reschnng the compounds

i. == mierest {rom interierences that may

interferences

Y 1 impunties it the purge gas and
} m————rmanic compounds out-gassing from
———m plumbinng ahead of the trap acrount

4 - ==z the majority of contamination

i ———pblems. The snalyticyi system must

| —=f cermnonsirated 1o be free from

1 m—————meraminauon under the conditions of

P ==z analytis by runmng laboratory

i —e—=-Taagent blanks as deseribed in Section

i I.5, The usz of non-TFE plastic tubing,
- =greTFE thread seaisnts. or flow

, m—————cgntrofiers with rubder Components in

P} e ——ap purging cevice shouid be avoided.

v

N

b e 2 Satmples can be contaminated by

% == wrddugion of voistile argacics through

I = ine seprum ssalinid the sample during
—=—zrupment and s10rage. A field reagent
~— =zt prepared from reagent water ang

¢ ~————=—=grried through the sampling ang

~——andiing protocol can sErve A5 2 check

=~ -=n guch contamnanon.

O

, = 2.3 Corzaminstion by camy-over can
, T=tommour whenever high level and low
1 r2vel samples are ssquentially
L+ - analyzed, To reduct carry-over, the
=urging device and sample syringe
- must be nnzed with reagent watar
netween sampie anziyses. Whengver
N unusually concentrated sampis is
encountered, it should be followes by
n analysis of reagent water 1o check
T3 crogs contammation. For samplies
=wntaining laige amoums of water-
sotubie matenyls, suspended solids,
righ bailing comaounds or hugh
arpmatic levels, it may be necesIaTy 10
wazh ot the purging device with a
Qetergent solulkion, rinse it with distilled
water, and then dry it inan oven at
105 *C hetween ynalyses. The trap
ang othaer parts of the Sysiam are aiso
subject to contamunation; therefore,
treguent bakeosut and purging of the
erlre system may be reguired.

- ——y
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<. Safety

4.1 The toxcity or carcnogenmcity of

exeh reagent ulsd n this method has

not been precisely defined: however,
i each cherrcal compound should be

L J
rEalec 3% 3 DOIENTE Nean™ NaTard

From this view Dol e J0sure 15 These
chemmica:s mMus: be reouces 1o the
lowes? possibie level by whatever
means availapie. The laboratory s
tespons:ble for mamtawning 3 current
awareness file of QSHA reguistions
régarding the safe handiing of the
chemicats specified int this method. A
teference file of material data handling
sheets should aiso be made available 10
all personnel invoived in the chemical
analysis. Additicnsl reierences to
faboratory safety are avaiiable ang
have been identifiedi4-5! for the
intormation of the analyst.

4.2 The foliowing parameters covernd
by this method have been tentatively
classified as knowrn Of suspacted,
human or mammalian carcinogens:
benzene and 1,4-dichiorobenzene.
Primary standards of these toxic
compounds should be prepared ina
hood. An NIQSH/MESA approved toxic
gas respirator shoyld be wormn when the
analyst handles high concantrations of
these toxic compoungs.

5. Apparatus and Mate;ials

5.1 Sampling equipment, for discrete
sampiing.

5.2.7 Vial—=25-ml capacity cr largsr,
aquipped with a scraw cap with heole in
center (Fierce #1 3075 or equivaient).
Detergent wash, rinse with tap and
distiiled water, and dry 11 105 °*C
before use.

8.1.2 Sentum—Teflon-faced silicone
{Pierce #12722 or equivaient).
Derergent wach, rinze with tap and
distilied warer, and dry at 105 *C {or
one hour before use,

5.2 Purge and trap device—The
purge and trap device consists of three
sepsrate pivces of equipment: the
sampis purger, 1rap, and the desorber.
Several compiets devices are now
commaercially available.

£,2.7 The samgle purger must be
designed 10 accept S-mi samples with
3 water column at least 3 ¢m deep,
The gasesus head space between the
water column and the trap must have a
total voiumne of iegs than 15 mi, The
purge gas must pass through the water
column as finely divided bubbles with 2
diarneter of iess than 3 mm a1 the
origin. The purge gas must be intro-
duced no more than § mm from the
base of the water coiurmnn, The sampie
purger, illustrateq in Figufe 1, mests
Mmese design criteria.

§02-2 Jduiy 1982

§.2.2 The1rad mus be atieust 25
¢mgng and Rave ar wnide G:ameter a!
arweast O 105 wnen.

5.2 2.1 Thetrap s pasrea with 1 C'.
of methyl sitcone and 23 cm
2.8-diphenylene oxide polymer 35

shown in Figure 2. This Trap was used

10 deveiop the methed performance
statements 0 Secuion 12.

5.2.2.2 Alierngtively, sither of the
two traps gescrived in Method 601
may be used, although water vapor will
preciude the measurement of low
cancentrations af benzane.

5.2.3 The desorber must be capable
of rapidly heanng the trap to 180 °C.
The polyrer section of the trap shouvid
not he heated higher than 180 °C ang
the remaining sactions should not
exczed 200 °C. The gesorber design,
illustrated in Figure 2, meets these
critena.

5.2.4 The purge and trap device may
be assembled 2s a separate unit Or be
coupled to 3 gas chromatograph as
Jusrrated in Figures 3, 4, and 5,

5.3 Gas chromatogragh— Anaiytical
sysiern compiate with a tamperature
programmabie gas chromatograph
suitable for envcoiumn injeshion and all
required acsesscries including syringes,
analytical columnns, gases, detector,
ang stripchar recorder, A gata sysiem
is recommended for measuring peak
aress,

£3.7 Column 1=-81ftiong x Q.082
in 1D stainiess st2s! or glass. packed
with 5% 5P-1200 ana 1.75%
Bentone-34 on Supeicoport (100/120
meshl or equivaient. This coiumn was
used to deveinp the method parfor-
mance siatements and the MDOLs listec
in Tabies 1 ang 2. Guidelines for the
uze of alternate column packings are
provided in Sagtion 1Q.1. .

£3.2 Coiumn2--8filong x O.1in
1D stainiess steel or glass, packead with
534 1.2,3-Trs{2-cyanoethoxy)propans
on Chromosorh W-AW (§Q/B0 mesn!
or equivaient.

£.3.3 Detector—Photoionization
detecror (h-nu Systems, inc. Modsl
P1-51-02 or equivalent]. This type of
detecior has been proven sffective in
the analysis of wastewaters for the
parameters listed in the scepe, ang
wes used 1o deveiop the performance
staternents in Section 12. Guidelines
for the use of alternate detecrors are -
provided 1 ﬁﬁ

5.4 S\mng ;3 jslsh l

hypodermic with Luenox tig (twe eac"u,

if applicapin 10 ne purge yavice,
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6.1

- 5 Mizro synnges—25uL. O Q06 mn

. sedle.

. Synnge vaive—2-way. with Luer
«nds (thres each).

5.7 Bottle~15-mL screw-cap with
_Teflon cap liner.

5.8 Balance— Analviical, capabie of B
. gecurately weighing 0.0001 g.

rr £. FHReagents

Reagent water—Reagent water is
gefined 35 3 water in which an inter-
facwnt is not pbserved 3t the MDL of
the parameters of interest.

5.1.1 Reagent water can be
generated By passing 1ap waier i

. through a8 carben filter bed contsining
about 1 Ib. of activated carban.
{Filtrasorb-300 or equivaient (Calgon
Corp.})-

5.1.2 A water purification system
(Miliipore Super-Q or equivalent} may
be used 10 generale reagent water.

5.1.3 Reagent water may aiso be
preoared by boiiing water for 1 -] )
minutes. Subsegquently, while main-
taining the temperature at 80 °C,
bubbie 3 contaminant-free inert gas
hrough the water for one hour, While
still hot, transfer the water 10 2 NAIfow
mouth screw-cap bottle and seal with a
Tefion-lined septurn and cap.

&.2 Sodium thiosuitate —{ACS)
Granular.

6.3 Hydrochioric acid {1 +1T—AJ¢ o

50 mlL of concentrated HC! to 50 mL
of reagent water. .

6.4 Trap Materials

6.4.1 2.6-Diphenylene oxide
potymer-Tenax, (E0/80 mesn) chroma-
tographic grade or equivaient.

£.4.2 Methyl silicone—3% OV-1 on
Chrormosorb-w {6Q/80 mesh) or
equivaient,

§.5 Methyl aicohol-—Pesticide quality

or equivalent,

- B.5 Stock standsrd soiutiona = Stock
standard solutions may be grépared
trom pure standard materials or
purchased as certified soiutions.
Prepare stock standard soiutions in

" methyl aleohol using assayed hiquids.

" Because benzene and 1,4-dichioro-
benzens are suspected Carcinogens,
primary dilutions of these materials
should be prepared in a hood.

6.6.1 Pliace about 9.8 mL of methyl
sicohol imtp a 10-mi ground glass
stoppareg volumerric flask. Allow the

{iash 10 51ang, unstoppered, for 3Dout
10 munutas or unitil all aiconoi weTied

" surfaged flaveohied. Wesgn ihe flask to

the nearest Q.1 mg.

5.6.2 Using s 100-pul syringe,
immediateiy add two or more drops of
assayed reference material o the flask,

T iReR iEweigh. Be sure that the drops

fall directly into the alcohol without
contacting the neck pf the flask.

6.6.3 Reweigh, gilute to voiume,
stoppér, then thix by inverting the flask
several times. Calculate the concentra-
tion in micrograms per micraliter from
the net gain in weight. When cornpound
purity is certified at 36% or greater,
the weight can be used without correc-
Tion 1o csicuiate the concentration of
the stock standard. Commaerciaily
prepared stock stangards can be used,
&1 any congcentration, if they are
certified by the manufacturar or by an
ingependent source. ’

6.6.4 Transier the stock standard
soiution imo a Teflon-sesied screw-cap
bortie. Store at 4 °C and protect from
light. T

&.6.5 All standards must be replaced
after one month, or sooner if compari-
son with check stangdards indicate a
probiem.

6.7 Secondary dilution standards -
Using stock standard solutions, prepare
secondary dilution standards in methy{
aicohol that contain the compounds of
interest, either singly of mixed
tagether. The secondary diltion
standards shouid be prepared at

__ concentrations such that the agueous

calibration standards prepared in
Sections 7.3.1 or 7.4.1 wiil bracker
the working range of the anaiytical
system. Secondary solution standards
must be stored with zero headspace
and shouid be checked frequentiy for
signs of degradstion or evaporation,
especially just prior to preparing
caiibration standards from them.
Quality control check siandards that
can be used 10 determine the accuracy

" of calibration standaids wili be

available from the U.5. Environmentzal
Protection Agency, Environmentai
Monitoring and Support Laboratory, in
Cincinnati, Ohio.

7. Caiibration

7.1 Assembie 3 purge and trap
device that meets the specifications in
Section 5.2. Condition the trap over-
night at 180 *C by backfiushing with
an inert gas flow of at least 20 mb/min.
Prior 10 use, daily condition traps 10
minutes while back{lushing at 180 °C.

| 602-3
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7.2 Connac! the purge anc 11ap
oevice 10 a Gas chromatlograph. The
gas chromatograph mus? be operates
using temperature $nd fiow rate
paramelers eguivaient 10 those m Taz.e
1. Calibrate the purge and trap-gas
chromatographic Sysiem using either
the external standard techmgue
{Section 7.3) or the internal standard
technigue (Section 7.4.).

7.3 External standarc calibration
procedure:

7.3.1 Prepare calibration standards
at a minimum of three concentration
leveis for each pararmeter by carefully
adding 20.0 gL of one or more secong-
ary diiution standards 10 100, 500, or
1000 mL of feagent water, A 25-uf
syringe with a 0,006 inch [D needie
should be used for this operation. One
of the externai siandards should be at a
concentration near, but above, the
MDL (see Tabie 1) and the other
concentrations shouid correspond to
the expected range of concentrations
found in real sampies or should define
the working range of the detector.
These agueous standards must be
prepared fresh daily.

7.2.2 Anaiyze each caiibration
standard according 10 Section 10, and
tatulate pesk height or 2rez responses
versys the concentrationin the
standard. The results can be used 1o
pregare & calibration curve far sach
compound. Alternatively, if the ratio of
response 1o concentration {calibration
factorl is a constant over the working
range { =<10% retative standard devia-
tion, RSD), linearity through the origin
tan be assumed and the average rato
or calibration factor can be used in
place of 3 calibration curve,

7.3.3 The working calibration cyrve
or calibration facror must be verified on
each working day by the measurement
of one ot more caiibration standards. If
the response for any parameier varies
trem the predicied response by more
than = 10%, the test must be repeatse
using a iresh calibration standard,
Alternatively, a new caiibration curve
or zaiibration factor must be prepares
for that parameter.

7.4 imernal standard calibration
procadure. To use this approach, the
ansiyst must select one or more
imernal standargs that are similar in
anaiytical behavior 1o the compounds
of interast. The anaiyst mus: further
demonsirate that the measurement of
the imternal standard ifyiad 386
method or matrix intef{ifehcks? *
Because of thess hmitationg, ng -
internal standard £an be sugoested tha
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10 3t samples. The

3 a.n-mf!uogomluga.e(
o0 a3 3 surtogate sTiung
n Secucn 8.7 has been

ased successivlly 38 an wnernad

siandard. - —

7 4.1 Pregace ealibration sunda‘rus
.y msmmum af theee concantration

:vqls tor gach parameler of intereat as

cesenbed M geotion 7.3.1.

zre 2 2piking solution con-
ﬁ;fg ::: of the internad standards
using the procedures described in Sec-
ywons 5.6 and 6.7.1ti= rtcammgndga
«mat the secondary dilupon stangarg be
prepaced 21 ¥ concentraton of 18 pofmd
of each internal sancard c:gmpound_
The addmion af 10 pf of t?.us S'Eandarq
te 5.0 mL of samaple ar{::lsbrmon
stgndard would be equivalent o
30 ol .
743 Analye sach cafibration
standsrd, according 19 Section 10,
againg 10 ubt ot internal standard -
guiwing soiutun diregtly to the syringe
= ngicated in Secticn 10.4, Tabgm.
peak height Of a(ed responses against
concentration for each compound and
ternal standard. and calcuiste
resoonge factors {AF) for each com-
pound using equation 1.

- Eq. 1 RFE = (A CMMALC,)
where:

A, = Hesponie for the paramerter 1o

. be measuced.

A, = Response for the internsi
standard.

c, = Concentration of the internal
RtENAECd.

L, = Concentration of the
parametes 10 be Mmeasured.

1t the RE value over the working range
iz a constant {~<10% RSDI, the RF
can be azzumaed 10 be invatiant and the
avecage BF cxn be used for calculations.
Altgrnatively, the resylts can be used
o plot & calibration curve of respanse
rauos, A A, vs. RF,

7.4, .4 The working caiibration curve
o AF muyst be verified on each working
gav by the measuremen of one or
moce calibeatioa sandards, I the
response for any pararneter varies from
he predicted response by moee than

= 10%, the test must be repeated
uszing a fresh calibeation standard.
ARernatively. a new calibration curve
muzt be prapared for that compound.

8. Quality Contral

8.1 Eaehlabocytory that uses this
nethod i required 1o aperate a formal
Quality control program. The mummum
tequicements of this program consist of

L SRR — - 5 11 1 R

A INIS CEMOnSITalio™ C. 4JOratory
cacabity and the anaivs-s 0! soined
samobles 2s a conunuing ¢heth on
periarmance. The labotatory 15 regured
G MINtan performance recnrds 10
define the quality of ¢atz 1nar s
generated. Ongoing periormance cheeks
must be compared with established
performance critena 10 determine if the
results of anaiyses are within accuracy
and precision limits expected of the
method.

&.1.1 Before performing any analyses,

T the analyst must demansirate the

ability 10 generate acceptabie accuracy
and precigion with this method, This
ability is establishec as described in
Section 8.2, .

8. 1.2 Inrecognition of the rapid
advaneces that are oczurting in chroma-
tography, the analyst is permitted
ceartsin options 1o improve the
separations or lower the cost of
mezsuyrements. Lach time such
muodifications are made 1o the method,
he analyst is required 1o repeat the
procedurs in Sectian §.2.

&8.7.3 The laboratory must spike and
analyze a minienum of 10% of ait
samples 1o monitor continuing
labaratery perforrmance. This procedure
is described in Section 8.4,

8.2 To estabiish the ability to0
generite acceptabie accuracy and
precision, the analvst must perform the
following aperations.

&.2.7 Seiect a represemiative spike
concentration for each compound 10 be
maksured. Using stock standards,
prenace a quElicy cantrol check sampie
comeanirale in methyi aicohol 500
times more concamrated than the
selecind concentrations. Quality
eoatral check sampie soncentrates,
appropriste for use with this methed.
will be avaitabie tram the U.S.
Environmental Protection Agency.
Enviconmental Monitaring and Support
Laboratory, Cincinnati, Ohio 45268,

&.2.2 Using & syringe, ada 10 gL of
the check sample concentrate 1o sach
of a3 minimum of {our 5-mL aiiquots of
reagent water. A rapresentative waste-
water may be used in place of the
resgent watsr, but onhe Oc more addi-
tional siiquots must be anaiyzed to
determine background levels, ang the
spike leve! must exceed twice the
background level for the test 10 be
vaiid. Analyze the afiquots according o
the methed beginning i Section 10,

8.2.3 Calculate the average percent
recovery, {R], and the standard gevia-
tion of the percent recovery (51, far the

s02-4 July 1582

recuits Wasiew 32 Lacegroung Con
sechipns must be Maze Defote Rang s
calcuialions are performec

8.2.4 Using Tabis 2, nore’ine .
average tecovery (X) anc stancarg
deviguian (p! expesied {or pach metnss
parameter Compare these o the
calculated values for Rang . s =22

or |X =R] = 2p, review potennal

prabiem areas and repest 1ne tegt,

2.2 5 The U.8. Enviconmantal
Protection Agency plans to estabiish
periormance criteria for R and s baseq
upcn the results of interlaboratary
testing. When they become availagie.
these criteris must be met before any
sampies may be analyzed.

8.3 The analyst must calculate
methad performance critena and define
the performance &f the laboratory far
each spike concentration and paramarar
being measured.

8.3.7 Caicuiate upper and lower
contrel himits for method performance:

Upper Control Limit {UCL) = R = 3s
Lower Controd Lirmiit (LCL) = R = 33

whers R and s are calculaled a5 in
Section 8.2.3

The UCL and LCL can be used to
consruet control chartsi?! that are u.
ful in observing trends in performancs?
The controi limits above must be
replaced by method performance

criteria as they become avaiiapie from
the U.S. Emvirormental Protaction
Agency,

8.3.2 The laboratory mus: deveicn
angd maintain $2naraIe acturacy state
mems of laboratory performance for
wasiswalsr samples. An acouracy
statemant for the method is defined as
A = 3. The accuracy siatement shou
be developed by the analysis of four
aliquots of wastewater as describes 1
Section 5.2.2, followed by the
calculation of R and 3. Aliernataly, the
analyst may use four wastewater catz
points gathernd through the requirerne=z
for continuing quality controi in Section
8.4, The acouracy siatements shouic
be updated regulariyi?),

8.4 The labaratory is reguired to
coilect a portion of their samples in
dupiicate 1o monitor spike recovenes,
The frequency of spiked sample
anaivsis must be at least 10% of ai
samples or ene sampie per montn,
whuchevar is greater. One aliguot of t=s
samgle must be spiked and analyzes =5
describeg in Sect‘aﬁﬁ.ﬁ i:i
recovery for a pa s 1
does not fall within The control firris.
for method performance, the resuits

e
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-usoreed {or thal parameler in all
o es prosessec as part of the samse
-1 must be quahiied as gescribed in
Secuon 11.3. The laboratoty should
momitor 1he frequency of data so
quaifed 1o ensure 1hat i1 remamns 3t or

peiow 5%.

8.5 Each day, the analyst must
dermpnstrate through the anaiysis of
reagent water, that imter{erences from
the analytical system are under control,

B.6 It is recommended that the
igboratory acopt additional quality

- assurance practices for use with this

method. The specific practhices that are
most productive depend upon the
neads of the laboratory and the nature
of the samples. Field dupiicates may be
anaiyzed to moniter the precision of
the sampling technique. When doubt
exists over the identification of 3 peak
on the chromtiatogram, confirmatory
technigques such as gas chromatography
with a dissimilar column, specific
elerment detector, or Mass spectrometer

must be used. Whenever possibie, the  __

iaboratory shouid perform analysis of
siandard referencs materials and
partigipate in relevant performanca

" evaluatioh studies.

8.7 The anaiyst shouid maintain
constant surveiiiance of both the per-
formance of the anaiytical system and
the eHfectiveness of the method in
dealing with sach sampie matrix by
spiking each sampie, standard and
blank with surrcgate compounds {e.q.
c.a.a.-tifluorotciuene:. From stock
standard soivtions prepared as above,
add a volume to give 7500 pg of each
surrogate 1o 45 mi of orpanic-free
water contained in a 50-mbL volumetric
Hask, mix and dilute 1o volume (15
ng/ull, If the internal standard calibra-
tion progedure is being used, the
surrogate compounds May be added
directly 1o the internal standard spiking
solution {Secticn 7.4.2), Dose 10 L
of this surrogate spiking sohvtion
directly into the S-mi syringe with
svery sampie snd reference standard
anaiyzed. Prepare a fresh surrogate
spiking seiution on a weekiy basis.

8, Sample Collection,

Preservation, and Handling

9.1 The sampies must be iced or
refrigerated from the time of cofiection
umtil extraction. If the sampie contains
free or combined chiorine; add sodium
thigsuliate preservative (10 mg/40 mi
s suffizient for up to S pprn Cla) to the
_empty sampie bonles iust prinr 1o

1o Mmeasuwre re50udl chionne B Fieg
Test Kig are available for This Buipase.

9.2 Collect about 500 mi sampie in
a clean container, Agjus! the pH of the
sample 10 about 2.by adding 1~ 1 HCIL
whiie stirring gentiy. Fill the sampie
bottle in such a manner that né air
bubbiles pass through the sampis as the
bottie is being filled, Seal the bortle so
that no air bubbies are entrapped in it,
Maintain, the hermetic seal on the
sarmple bottle until time of analysis.

9.3 Al samples must be snalyzed
within 14 days of coilection, ()

10. Sample Extraction and
Gas Chromatography

10.1 Table 1 summarizes the
recommended cperating conditions for
the gas chromatographu Included in this
tabie are estimated retention times and
method detection limits that can be
achieved by.this method. An example
of the separztions achieved by Column
1 is shown in Figure 6. Other packed
éolumns, chromatographic conditions,
or detactors may be usad if the
requirements of Section 8.2 are met,

10.2 Calibrate the system daily as
deseribed in Section 7. .

10.3 Adjust the purge gas (nitrogen
or helium) flow rate to 40 mbl/min.
Attach the trap iniet to the purging
davice, and sst the device 1o purge.
Cpen the syringe vaive located on the
purging device sampie introduction
needie.

10.4 Aljlow sampie to come 1o
ambient temperature grier to imraduc-
ing it into the syringe. Remnove the
plunger from a 5-ml syringe and attach
a closed syringe vaive. Open the
sample borttle {or standard) and care-
fully pour the samgpie into the syringe
barrel 1o just short of overflowing.
Replace the syringe plunger and
compress the sampie. Open the syringe
vaive and vent any residual sir whiie
adijusting the sampie volume ta 5.0
mL. Since this proceas of taking an
aiquot destroys the vaiidity of the
sample for future analysis, the analyst
should fill 8 second syringe a1 this time
o protect against possible loss of data.
Add 10.0 ul of the surrogate spiking
sofution (Section 8.7 and 10.0 2l of
the intemasl standard spiking sotution
{Section 7.4.2), if applicable, through
the vaive bore, then cliose the valve.

10.5 Attach the syrings-syringe
vaive assembly to the syringe valve on
the purging gevice. Open the syringe
vaives and inject the sampie into the
purging chamber.

July 1982

“sample for 12.0 =

10.6 Cigse bothvgives ang purss 1=e
C 1 minuins at
ambient 1eMmpe:ature.

10.7 After the 12.-minute purgs toms,
disconnect the purge chamber from 1-¢
trap. Dry the trap by maintaiming a iz
of 40 mL/min of ory purge gas throug™s
it for six minutes. See Figure 4, A ary
purger shouid be inserted inte the
device 10 mirumize moistute in the gas.
Attach the trap 10 the chromatogragh,
adjus? the device 10 the desprh mogde,
and begin 10 temperatyre program the
gas chromastograph. inroduce the
trapped materials 10 the GC column by
rapidly heating the trap 1o 180°C
while backfiushing the trap with an
inert gas between 20 ang §0 mi‘min
for four minutes. If rapid heating
cannot be achieved, the gas
chromatographic column must be esed
as a secondary trap by cogling it 1o

30 °C (subambient tamperature, if poor
peak.geometry and random retention
time problems persist) instead of the
initial program temperature of 50°C.

"10.8 Whiie the trap is being desorpan

one the GC solumn, empty the
purging chamber using the sampit
introduction syringe, Wash the
chamber with two 5-mL flushes of
reagent water.

10.9 After desorbing the sampie for
four minutes, recondition the trap by
returning the purge andg trap device to
the purge mode. Wait 15 seconds ther
close the syringe valve on the purging
device 10 begin gas flow through the
trap. The trap temperature should be

 maintained at 180 °C. Aftar approxi-

mately seven minutes, turn off the trar
heater and open the syringe vaive 10
stop the gas fiow through the trag,
When gool, the trap is ready for the
next sampie,

10.10 The width of the retention
time window used 10 maks igentifica-
tions shouid be based upon measurs-
ments of actuai retention time vanation
of standards aver the course of a gay.
Thres times the stangdard geviation of
retention time for a compound can be
uged o caiculate a suggested wingow
size; however, the experisnce of the
analyst should weigh heavily in the
imerpretation of chromatograms.

10.11 H the response for the peak
exceeds the waorking range of *he
sysiemn, prepars a dilution of the
sampis with reagent water from tha
sliguor in the seco
reanaiyze.

11. Cailculations

P

1 1.1_ Determine the concentration ¢
individuai compounds in the samgp.s,
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1T 10 the external siandard csb-
braluaﬂ procedure 15 used, calculate the
conogm LGN ot matenal from the peak
@1 DO SE USING ihe calibration gurve of
cahoration {actor deterrmined 11 Section

7.3.2.

31.1.2 Uihe internsi standard cali-
neanion procedure Was used. ::Icu{ate
1he concantiauon in the sample using
the te3pONSE tactor LRF) 'detarmmad n
Section 7.4.3 and equation 2.

. 2.
Eélancentrniun ugfl = (AL /AL RF)
where: L
A, = Response {or the pararmeter 10
be mexsured.
= Response for the intertial
standard. .
Cu = Conceniration of the internal
standard,

11.2 - Aeport results in micrograms
par liter. When duplicate and spiked
samples are analyzed, report ali data .
obtained with the sample resuits,

11.3 For samples processed as part
of 3 set whare the 1piked sampie”
recovery falis outzide of the control
heruts which were described in Section
8.3, aata foc the affecind parxmueters
must be labeled as suspect,

12. Maethod Parformancs

12.1  The method derection fimit
IMOU) it defined as the minimum con-
cantratan af 2 substance that can be
measured and reported with 39%
confioence that the vaiye is above
werofll. The MDL concentrations listed
xt Table 1 were ablained using reagent
water®), Sienitar resutts were achieved
whng TRpT egenldlive wasiewiiers.

12.2 This method has bsen demon-
sirated 1o be applicabie for the concen-
raten range from the MDL up 10 1000
x MDOL!®, Direct aguesus imection
techruques should be used 10 mMeasure
concentration leveis above 1000 x
MDL -

12.3 'n a2 ningle laboratoey {(Monsants
Rezawrchl, using resgent water and
waslewalers spiked 3t or near
background leveiz, the average
recoveries presented in Table 2 were
obtained ¥, The standard devistion of
1he MEITYrEmen?t in parcant recovery is
alsa included w Table 2.

12.4 The Environmentat Protection
Agency ig in the process of conducting
an imerlaborstory method study 19
fully define the performance of this
rmethod,
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- Table 1. Chromatographie Congitions ang histhog Detecti,  wirmits
: Retention Time ~ " Methoo .
. frren. ] Detecron Limur

; Fgramerer Colurmnn 1 Column 2 E_g/L ’

} Benzens C3.33 2758 ‘ 0.2
Toiuene 575 4.25 0.2
Ernvibenzene 8.25 §.25 0.2

™ Chigrobenzene T T 8.7 8.02 &2

] 1.4-Dichiorobenzene 16.8 16.2 0.3
1.32-Dichivrobenzene 18.2 15.0 0.<
1.2-Dichiorobenzene 25.8 19.4 0.4

Column 1 condifions: Supeicopont 100/120 rmesh coated with 5% SP-1200 and

I 7. 75% Bentone-34 packed in a § ft. x 0.085 in ID stainiess steel column with
helium carrier gas at 35 co/min flow rate. Column temperature heid 81 50°C for 2

.- min. then programmed ar § °C/min 1o 30°C for a final hold.

l Column 2 conditions: Chrormosordb W-AW §0/80 mesh costed with 5%
1.2.3-Trisi2-cyanoethyoxy/propane packed in 8 6§ f1. x 0.085 in 1D stainiess

stas! columnn with hefium carrier gas ar 30 co/min flow rate. Column temperature

heid at 4C°C for 2 min then programrmed ar 2 °C/min te 100°C for a final hold. .

Tabie 2. Single Opergrpr Accuracy and Prec:‘;.r‘an

Average Standaro Spike Number

P - -Percent  Davistion Range of Matrix

. Parameter Racovery % fug/ll  Ansiyses Types .

. Bernzene g7 10.0 0.5.8.7 27 3

Chiprobenzene 87 5.4 0.5-100 27 3

j" 1,2-Dichlorcbenzene 7104 27.7 0.5-10.0 27 3

1 1.3-Dichiorobenzene 87 20.0 0.5-4.8 217 3

* o 4.Dichiorobenzens 120 204 05700 27 3

thyibenzene 58 12.4 0.5-9.9 27 3

1’" Toluane . o 77 12.1 C.5-100 27 2

e e ] P TN S
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sSieve purge
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Trag iniet

Construction

Compression fitting

— nut and ferruies

\ - 14ft 7~/foot resistancs
wire wrapped solid

Electronic
temparature
contral

and
pyromerer

+ Tubing 25 ¢m.

-l 0.705 in. LD.

C.125 in. 0.0,
stainiess staaf

Figure 2. Trap packings and constructian to include desorb capability
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Figure 6. Gas chromatogram of purgeable aromsatics.
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" and Support Laboratory—Cincinnati,

interference are taken into sccount
when dissolved solids exceed 1500 mg/L
[Ser 4.2)

1.3 Total elemenis are determined
afier appropriate digestion procedures
are periormed. Since digestion
techniques inerewse the dissolved solids
content of the samples, appropriste
sieps must be iaken to correct for
potential interference eflects.

" 14 Tabie 1 lists elements for which

this method applies along with -

recommended wavelengths and typical

estimated instrumental detection lirnits,
“Actual working detection limits are
sample dependent and as the sample
matrix varies, these concentrations may

" also vary. In time, other elements may
“be added as more informstion becomes
available.

1.5 Because of the differences
between various makes and models of
satisfactory instruments, no detailed
instruments] operating {nstractions can
be provided. Inatead. the analyst is
referred 10 the instructions provided by
the manufacturer of the pu'nmlu
instrument. |

Table 1-aRacnmerited Wiveiengre |
and Eatimsied Instruments} Datection Limils

Appendix IV.~Inductively Coupled
Plasma Opticai Emission Spectrometric
Meibod (ICP) for Trace Element
Aznalysis of Water and Wastes

Inductively Coupled Plasma (ICF)
Opticol Emission Spectromelric Meathod
Jor Troce Element Analysis of Water
ond Wesies

Interim ~ o

U.S. Epviroomental Pmlechc;;: Age:u:y
Zavireomental Monilorisg and Support
Labaratory, Gocinnatl, Ohio 43268

Cewber 1572 ) o
Foreword

This method has been prepared by the
stafl of the Environmental Monitering

with the cooperation of the EPA-ICP
Users Group. Their cooperation and
suppor! is gratefully acknowledged
This method represents the current
state-of-the-art, but as time progresses,
improvernents are anticipated Users are
encourzged 1o identify problems and
assist in updating the method by
contacting the Environmental
Monitoring and Support Laboratory,
Cinginnati, Ohio 45288,

Inductively Coupled Plasma ﬂCP)

Optical Emission Spectrometric Meéthod - w - t———
for Troce Element Anclysis of Water o vy
and Wastes - *;"- —

1. Scope and Application. A 1’13 s

1.1 This method may be used for the s ;:;-: .;
determination of disselved, suspended, pepuls 2a04 s
or total elements in surface water, ¢ et .
drinking water. and domestic and Crrermaen, by %
indusirial wastewsters. [ I T y

12 Dissolved elements are L0t e 747 ;
jeternined in Fltered and aadxi"%d Lane t::.g <
samples. Approzriste steps must be et 7R
laken to ensure that potential B :'": —— ::; ’i

Tatie 1—Secanmensed Wevew-—=x"'
and Estimsied lnatrumential Detecve Limdte-
Contnued

f
]

-...:u..aat'..-.. gi

YHONY Sapancern B arEIY ~ g
.,
Z. Summary of Method

%1 The method deacribes ¢
technique {or the simuitaneoussf
sequential multiclement detefinatio
of Tace elesments in solution. Tie bas
of the method is the meesurem=it of
alomic ernission by an optical
speciroscopic technique, Sampes are
nebulized and the serosol thats
produced is transporied lo the sasm:
torch where excitation occurs.
Characieristic atomic-line emizion
spectra are produced by a radi~
BFequency inductively coupled uasms
{ICP}. The spectrz are disperse: by a
grating spectrometer and the inensili
of the lines are monitored by
pPholomultiplier tubes. The
photocurrents from the photomitinlic
tubes are processed snd contraleg by
computer system A backgroun:
correction technique is requirecto
compensate for varisble bagkgrund
contribution to the delerminatim of
trace clements. Background mut be
measured adjacent 1o analyte ipes or
samples during apalyais. Additimal
interferences named in 4.1 shoud alsc
be recognized and appropriate
corrections made.

3. Definitions.

1.1 Disso/ved—Those elemmis
which will pass through a 0.45 ;=
membrane filter.

3.2 Suspended—Those slem=its
which are refained by a 0.45 po
membrane fller.

33 Tofal--The concentratio:
determined on an mﬁl:eremg l ‘ 5
Iollowing vigorous digestia
8.3). or the sum of the dissolvet ity
suspended concentrations (Secizn 8.2
plus 8.2).

A4 Total recoverchie—The
concentration determined on az

b
b
B L L P -6——,n..-——m...-.,nm.,..—_r.. P L




ity

1

"
: » 4. - c :
[ . - I DL WL % WX P P

-

P

53560

Federal Regisler [ Vol 44, No. 233 J Mo~

. December 2.

1979 / Propesed Rules

unhltered szmple feliowtng treatment
itk hot dilute mineral acid {Secuien

~A} ) ]
15 Instremental detection limit—

“The conceniration equivalent 1o a signal.

due to the analyte. which is equal 1o
three times the standard deviation of a
series of ten replicate messuremenis of
a reagent blank signal at the same .
waveien

15 Sensitivity-—TEe ilope of the
analytical surve, Le. funtional .
relationship between emission intensity

d concentralion
m:u Instrument check standard—A
multislement standard of known
concentrations preparsd by the analyst
Should be included in the analytical
scheme with a frequency of 10%. (See
55L

u} Reference standerd—A solutisa
obtained from an sulside ssurer baving
knowrn. verified values. Must be naed

~ initially to verify the calibration
standards and znalyzed thereafier as a
biind sample oo z weskly frequency.
[See 8.5.2)

18 Crofibrotion siondardi—A series
of known standard selutions nsed by the
analyzt for calibration of the instrumest
(i.e. preparation of the anaiytical curve).
(See 5.4.) )

110 [Lineardynomic range—The

ncentration range over which the
analytical curve remaing Lnesr.

111 Reopent blonk—A volume of
deionired. distilled water containing the
samz acid matrix as the calibration
standards carried through the eatire
analvtical scheme. [See 6.5.2)

312  Calidrmtion blank-—A voiume of
delonized, distilled water acidified with
HNO, and HCL (Sex 251}

213 Method of standard additit s
The standard additian technique
invalves the use of the enknown and the
unknown plus £ known amount of
standard. [Ses9.81) -

4. Interfesences. }

431 Several types of intetierence

. efects may eontribute to maccuracies in
the determination of race siemente,
They can be summarized as {oliows:

411 Spectrof interferences can be -
categorized a2 {1) overiap of & specirai
line from another elemens {2}
unresolved overlap of molecniar band
spectra: [3) background contribution
from esntinuous ar recombination
phenomens: aad {4] background
contribution bom stray Oght from the
line emission of high concentration
elements. The firat of these eflects can
be compensated by utilizing & computer

wrection af the raw date. requiring

asurement of the interfering element,
I The secoad effect may reguire selecton
of an alternate wavelength. The third
i and lourth efTests exn winally be

R e
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compensated by » background
correction adjacent lo the analyte line.

4.12 Physical interferences are
generally considered 10 be effects
associated with Lhe sample nebulization
and transport processes. Such properties
as change in viscosity and surface
tenzion can cause significant
‘inaccuracies especially in samples
which may contain high dissolved solids
and/ar acid concentrations. (See Note
1.) If these types of interferences are
operxative, they must be reduced by
dilution of the sample and/or utilization
of standard addition lechniques.

Note L=The usr of a puistaltic pump may
lessen these Interferences. R

413 Chemical intarferences are -
characierized by molecular compound
formation, ionization-eflects and colute
vaporization effects. Normally these
efiects are not pronounced with the ICP
technique. however, if abserved they
can be minimized by careful selpction of
operating conditions {that i3, incident
power, cbservation position, and so
forth], by bulfering of the sampie, by
matrix matehing, and by standard
addition procedures. These types of
intecferences can be highly dependent
on matrix type and the specific anaiyie
element

4.2 It iz reenmmended that whenever
a new or unusual sample matrix is
encouniered, & series of tests be
periormed prior to reporting
concentration data for analyte elements
These tests, a3 outlined in 42,1 through
4.2.4, will ensure the analyst that neither
pesilive nor negative interference effects
are operative on any of the analyte
elempnts thereby distorting the sccuracy
of the reported values.

4231 Serial dilution==If the analyte
conceutration is suiliciently high
{minimally a factor of 10 above Lbe
ingtrumental detection imit after

.dilution]. an analysis of a dilution
should agree witkin § percent of the
original determination {or within some
acceptable control limit {12.3) that has
been established for that matrix). If nat

a chemica! or physical interference -

eflect should be suspected. -

422 Spike oddition—The recovery
of & spike addition added at a minimum
level of 10X the inagrumental detection
lirnit {maximum 100X) to the original
determination should be recoversd Lo
within 53 to 110 percent ar within the
established control limii for that matrix.
If not, 3 matrix effect should be
suspected The vae of a standard
addition analysis procedure can usually
compensale [or this effect.

Cautioa=The ttandard addition technique
does not detect enincident spectral overlap. U
suspected. use of an allernair wavelength or

-

© instrument Sernsitivity. instrumenta

compansan with an alternate methos .
recommended (See 4.2.3).

4.23 Comporison with allernz:
method of anelysis—When invesi:ating
a new sample matrix, comparisorn 25t
may be performed with other anaizcal
techniques such as stomic sbsorpan
spectrometry. or gther approved
methodoiogy.

424 Wavelenpth sconning of
angliyte line region—1{ the appropriic
equipment is available. wavelengt
scanning tan be performed to detes
potential spectral interfzrences.

5. Apparatus,

5.1 Inductively Coupled Plasm: ICP]
Optical Emission Spectrometer.

5.1.1 Computer controlled atom:
emission spectrometer with backgrend
correclion.

512 Radio{requency generator.

513 Argon gas supply, welding
grade or better,

£2 Operating eondjlions-Becase
of the differences between various
makes and models of satisfaciory
instruments, no detziled operating
inztructions can be provided. Ingiezi
the analyst should [oilow the
instructions provided by the
manufacturer of the particular

detection limit, precision. linear
dynamiz ranpe, and interference sfiza
must be investigeted and establishe: for
each individusl gnalyte line on that
particuiar instrument.

6. Reagents and standards.

8.1 Acdids used in the preparstioraf
standards &nd for sample processing
must be wira-high purity grade or
eguivalent. Redistilled acids are
acceptable.

8131 Acetic ccid, cone [sp gr 1.0G. "

012 Aquo regicr Mix cautiously: :
parts cone. HQ! {3p gr 1.19) and 1 par

- conc. HNO, {sp gr 1.41) just before ue

8.13 Hydrochiore ocid. cone [sr3
1.29).

814 Hydrochloric oeid [1+1): Aid
500 micone HC {sp gz L19) o 400 =
geionized. distilled warter and dilute o 1

iter. . - - .

6.1.5 Nitric acid conc {sp gr 141!

615 Nilricocid (1+1): Add scond
conc. HNO, [(sp gr 1.41) 1o 400 m]
deionized, distilled water and dijute 0 1

- lites, Co . !

8.2 Deionized distilled water

' Prepare by passing distilled water

through a mixed bed of cation and anon
exchange resina. Use deionizad. distiled
wal:;r for the mﬁ&n of all reagens
calibration st 11 v or
water, o di 1? ! .

6.3 Standard stock solutions fmay 1=
purchased or prepared from uitra higr
purity grade chemicais or metals
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utior: See Note 2}. All salts must be
4 for 1 b a1 105° C unless otherwise

specified.

"¢ Nots Lh==Many metal salts are extremely

- texic apd ey be (sl  swallowed Wash
. beods thoroughly aflter handling.
Typical stock solution preparation

- procedures follow:
- 831 Aluminum selution. stock. 1

~ mile100 pg Al Dissolve 0.300 g of

slurminum metal in a0 acid mixture of 4
i of {1+1) HQ and 1 mi of cone. HNO,
in 2 beaker. Warm gently to effect

- solution. Whes solution is compiete,

wansier quantitatively to a liter Nasik,

! add an additional 10 mi of (1+1) HQl

and dilute 10 1,000 m] with deicnized,
. digtilied waler. : o
8.32 Arsenic soluticn, stock 1
m] =100 pg As: Dissclve 01320 g of
As:0, in 100 ml of deicnized. distilled

the solution witk 2 m! cone. NHO, and
dilute 10 1.000 ml with deioaized,
distiled water.

8.3.3 Borium solution, siock. 1
ml=100 pg Bx: Dissclve 011518 g BaCls
in 10 @} deionized, distilled water with 1
mi [t+1} HCL Add 100 mi (1+1) HQl
and dilute to 1,000 ml with deionized,

[ distilled wates.

A
Jf

8.3.4 Beryilium solution. stock, 1
J=300 pg Be: Dissolve 1.127 ¢

BeO{CH,Ov)w bervilium acetate basic,
in a minirmum amoun! of conc. acetic
acid. Add 10.0 m! cone. HNO, and dilute
to 1.000 mi with deionized, distilled
wgler, o .
z. 8.35 Beron solution, stock, 1 ml=100
. “pg B: Disaclve 0.5718 g anhydrous H.BO,
in deiopized. distilled weter and diiute
to 1,000 ml Becanse H.BO, loses weight
on drying at 105° C, use 2 reagent
meeting ACS specifications and keep
the bottle tightly stoppered lo prevent
the entrance of atmospheric moisture.

J"“ 648 Codmium solution, stock, 1

; mim100 ug Cd: Dissolve 03342 g CdO in
a minimum amount of {1+1) HNO.
Heat 1o incrense rate of dissolution, Add
10.0 roi cone. HNO, and dilute to 1,000
m! with deionized, distilled water.

3.7 Colcium solution. stock, 17
mi w100 ug Ca: Suspend 02458 g CaCO,

in 2 minirum amount of [1+ 1] HNO,.
Add 10.0 ml cong. HING, and dilute to
1.000 ml with deionized, distilled water.

8330 Copper solution, stock, 1
ml =100 g Ci: Dizsclve 0.1252 g CuQ in
a minimum amount of [141] HNQ,. Add
10.0 ml cone. HNQ, and dilute 1o 1,000
ml with delonized, distilled water.

8.3.11 Iron solution, stock, 1 ml=100
kg Fe: Dissolve 01430 g Fe,Ch in 10 ml
deionized, distilled water with 1 ml
{1+1} HCL Add 10.0 mi conc. HNO, and
dilute to 1,000 m! with deionized,
distilled water, .

6.2.12 Lead solution, stock 1 mle=100
#g Pb: Dissolve 0.1599 g PH(NO, s in a
minimum amoynt of (141} HING,. Add
10.0 ml cone. HNOQ, aod dilute to 1,000

- mi with deionized, distilled water.

8223 Lithium solution, stock, 1
ml=100 ug Li: Dissolve 0.5323 g Li,C0.
slowly in a minimum ameount of (1+1)
HNO,. Add 10.0 m! cone. HNQ, and
dilute to 1.000 m! with deionized,
distilied water.

8114 Magnesium solution, stock, 1
mi=100 g Mg: Dissclve 0.1658 g MgO
in s minimum amount of (1 +1) HNO,.
Add 100 mi canc. HNO, and dilute to
1.000 mi with deionized, distilled water.

8.3.15 Manganese solution. stock. 1

- - mi=100 pg Mo: Dissolve 05225 g

Mn{NO,<£H,0O [do not dry] in
deionized, distlled water. Add 10.0 ml
conc. HNO, and dilute to 1.000 m! with
deionized, distilled water.

0.3.18 Molybdenum solution, stock. 1
ml = 100 ug Mo: Dissolve 02043 g

. . (INFLLMoOQ. in deionized, distilled water
and dilute to 1.000 mi.

€317 Nicke! sojution, stock. 1ml =
100 g Niz Dissolve 0.4953 g Ni(NOa)e
<BHL0 in deionized, distilled water. Add

10 mi of cone. HNO, and dilute to 1.000
m] with deionized. distilled water.

8.3.18 Potossivm sclution, stock, 1 ml
= 100 pg K: Dissclve 0.1907 3 KCL dried
at 110" C in deionized, distilled water
dilute to 1.000 mi

2119 Selenium solution. stock 1 ml
= 100 pg Se: Disaolve 0L1727 g HaSelh in
deionized. distilled water and dilute t0
1.00G mlL

8.3.20 Silico solution. stock. 1 ml =
100 pg SiCs: Do not dry. Dissolve 0.4730

dried at 180° C for 1 h before weighing in g Na.Sils <9M.C In deionized. distifled

- deionized, distilled water and dissclve
cauticusly with a minimum atmount of
{2 +1) FNO, Add 10.0 ml cone, HNO,
and diiute to 1.000 mi with dejenized,
distilled wates. 7

838 Chromium solution stock. 1
o= 100 pg C Dissolve 0.1523 g of CrOs
i deionized. distilled wates. When

oiution is complete. acidify with 10 ml
eonc HND, and dilute 10 1,000 m] with
deionized. distilled water,

8.8 Cobalt soiution, stock, 1
mlm100 ug Co: Dissclve 0.1557 g CosCh

waler, Add 310.0 ml cone. HNO, and
dilute to 1.000 ml with deionized,
distilled water. )

8321 Siiversolution. stock, 1ml= 1
ng Ag: Dissolve 01575 g AgND, in 100
mi of deionized., distilled water and 10
ml cone. HND,. Dilute 1o 1.000 ml with
deionized. distilled water.

8322 Sodium solution. stork. 1 ml =
100 ug Na: Dissoive 0.2542 g NaCl in
‘deionized. distilied water. Add 10.0 m!
conc. HNG, and dilute 10 1.0 mi with
deionized. distilled water

8.3.23  Strontivm solution, so=t 1 ml
= 100 pg Sr: Dissoive 0.2416 g 3INOuh
In deionized. distilled wates. A 310.0
mi cone. HNO, and dilute to 1.5 mi
with deionized, distilled water.

8.3.24 Vonedium sclution. s2zk 1 =
= 100 pg V: Dissolve 0.2297 Ni.VO, in
& minimum amount of cone. HN"» Hesat
to increase rate of dissclution. ,cd 10D
m! cone. HNG, and diiute to 1.02 =l
with deionized. distitied water.

8.3.25 Zing solution, stock 1= =
100 ug Zz: Dissolve 01245 g Znl in &
minimurm amount of dilute HNG- Add
10.0 mi cone. HNO, and diinte o 1.000
ml with deionized, distilled waes.

84 Mirad calibrotion stoncd

‘solutions—Prapared mixed caliration

standard sofutions by combinim
approprizte volumes of the ste=
solutiops.in volumetric flasks. fer 8.4.1
thru 8.4.8} Add 2 m! of {141} I73: and
2 mi of {141) HC! and dilute to:00 ml
with deionired, distilled water.3sor to
preparing the mixed standards.2ach
stock solution shouid be analy=d
separaiely to delermine possibic
speciral interference. Care shoud be
taken when preparing the mixe:
standards that the clements art
compatible and stable. Trensie: ke
mixed standard solutions to & T2
fluarocarbon bottle for storage.Fresh
mixed standards shoulg be premared
weekly. Some typical combinatons
follow: ]

8.4.1 Mixed stonderd solution J=— .
bon manganess, cadmium, lexc and
Sne

842 Mixed stondard soiutith l1—
BeryHium, eopper, strontivm, vouadium
and cobalt

843 Mixed stondord solutim Ji—
Molybdesum, xzilica, lithium, ani
barium.

B.44 Mixed standard solutim IV—
Caicium, magnesium. sodium. md
polassium.

845 Mixed standord solotim V—
Aluminum, arsenic, boron, chromium,
nickel and selenium.

8485 Mixed standard solution Vi
Slver.

85 Two types of blanks areequire
for the analysis. The calibratior blank
{2.12) is used in establishing the
analytical curve while the reapmt blan
{2.21}) is used to correct for poanbie
contamination resulting from veing

. smounts of the acida used in the sampl

processing.
653 Thke ralihration blase s
prepared by diluting 2ml of (1 -1} 1

Sdim o A 452

sufficient quannty 10 hé nerd = Auet
the svetem hetween standarde s
sampies

C e
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&.5.3 The recrent blonk must
contain all the resgents and 1n the same
volumes as used 1o the processing of the
sampies. The rexgent biank must be
carried through the camplete procedure
and contais the same acid concentration
in the final solution ax the zample
solution used for analysis.

8.6 In addilicn 1o the calibration
standards. an instrument check
standard {37) and a reference standand
(3.8) are also requized jor the analyses.

g4 Thé instrument check standard
js prepared by the analyst by combining
compatible elements st a concentration
‘qufvalml 1o the midpcin! QI their
respective calibration curves. This
standard should be inciuded in the
analyticz] scheme with a frequency of

o%.
! 6.52 The reference stondord should
be prepared according 1o the )
instructions provided by the supplier.
Folowing initial verifiestion of the
calibration standardy, analyze weelkly.

7, Sample bandling and preservation

24 For the determination of Tace
¢lements, contaminatiza and loss are of
prime esncern. Dust in the labaratory
environment, inmrities in resgents and
Lnpurities oz Isboratory apparatus
which the sample contacis are ail
sources of potential costamination.
Sample containers can introduce either
positive or negative errors in the
measurement &f race elements by {a)
contributing contaminants through
leaching or surface desarption and (b)
by depleting concentrations through

sdsorption. Thus the collection and
trextment of the sample prier to analysis
requires partcular attention. Laboratery
glaszwars inciuding the sample bottie
{whether linesr polrethylene,
polypropiyene or TFE-luorocarbon]
should be thoronghly washed with
delerpent and {ap water rinsed with

{14 1) nitric acid tap water, {141}
hydrochloric acid tap and fnally
deianized, dizstilied water in that order.
{See Notes 3 and 4L

Note 3~Chrmmic ocid nay be nscful 1o
remove aryanic deposits from plossworesr
hewcver. the gnafyzt should be eautioned
that the ylageware st be thoroughiy rinsed
with weler io reseve the Jast traces of
ehrumiuns, This is expecyally importont if
chramium is 1o be included in the enaivtical
scheme. A cammercia! product,
NOCHROMIX. avaifabic from Godax
Labarstonex. § Yerick SL New York NT
10013, mey be wed in ploce of phromiz peid,
Chromic acid should not be used w3th piostic
battlez, - -

Note 4.If it can be documented through
an actve znalybeal quabey control program
uring spiked samples and reagex? blanka,
thai certar sreps o the cleanueg procedure
are not requyred {or foutine sat=nies, those
siens mmay be elimnated fro= the procrdure

72 Beiore coliection of the sample a
decision must be made s o the type of
data desired, that is cissolved.
suspended or total. 5o that the
appropriate preservation and
pretreatment steps may be
accomplished. Filtration. acid
preservation. eic.. are to be petiormed at

“the time the sampie is collecied or ac
soon as possible thereafier,

7231 For the determination of -
dissoived elements the sampile must be
filtered through o 0.45-gm membrane
Bilter as soon as practical after
collection. (Glass or plastic filtering
apparzius is recommended to avoid
possible contamination.) Use the first
50-100 ! to rinse the filter flask.
Discard this portion and collect the
required volume of filtrate. Acidify the
Bitrate with (141 HNO,t1capH af 2 or
less. Normally, 3 m] of {1 41} acid per
liter should be sufficient 1o preserve the
sample.

722 For the determination of
suspended elements a measured volume
of unpraserved sample must be fitered
through a 0.45-um membrane filter as
soon as practical after collection. The
flter plus suspended material should be
transferred 1o a suitable container for -
storage and/or shipment No
preservative is required,

723 For the determinaisa of total or
total recoverable elements, the campie
is acidified with 5 ml eonc. HNG, per
liter (pH 2} s soon as possible,
preferably at the time of collection. The
tampie is not fltered before processing.

8. Sample Praparation.

831 For the determinations of
dissclved elementy, the fltered.
preserved zample may ofien be
analyzed as received. The acid matrix
and concentration of the camples and
calibration standards must be the same.
If a prezipilate formed uposn .-
acidification of the sampie or during —--
transit or storage, it muct be redizsolved
before the analysis by adding additionasl

- acid and/or by heat az described in 8.3,

8.2 For the determinaton of
suspended elements. transfer the
membrane filter contxining the insolubie
material to 8 250-m! Griffin beaker and
add 3 mi conc. HNG,. Cover the beaker
with a waich glass and beat gently. The
warm acid will soon dissolve the
membrane. Increase the temperature of
the hot plate and digest the material.
When the acid has nearly evaporated,
eool the beaker and waich glass and
add ancther 3 mi of conc. HNO,. Cover
and continue hesting until the digestion
is complete, generally indicated by a
light eslored digestate. Evaporate to
near dryness (DO NOT BAKE], cool.
add 2 ml of (1+1) HNO, and 2 ml HC]
{1-~1) per 100 m] dilutien and warm the

materzal. Wash down the watch z:35
and beaker walls with deicnized
distilied water and filter the samzi 12
remove insoluble material that cood
clog the nebulizer, Adjust the vole
based on the expecied concentrazas of
eiemenis present. This volume wil vary
depanding on the elements to be
determined. The zample is now redy
for analysis. Concentrations 0
determined shsil be reporied as
“suspended.™
83 For the determinatior of tocd
elements. choose x measured. voliz=e of
the well mixed acid preserved sazsie
appropriate for the expected leveixd
elements and tranafer to & Griffin
beaker. (Sez Note 5.) Add 3 ml of one.
HNO,. Place the beaker on a hot pale
and evaporate to pear dryness
cauticusly, making certain that the
sampie does nat boil. (DO NOT BAZ)
Cool the beaker und add another Izl
portion of cone. MIND,. Cover the baker
with & watch glass and return 1o th- hot
plate. Increase the temperature of oz
hot plate 30 that a gentle reflux action
occurs. Continue heating, adding
additional acid as secessary, until ke
digestion is complete (generally
indicated when the digeatate is ligh in
eolor or does not change in appesrs
with continued refluxing.] Again,
evaporate io near drynéss and coclthe
beaker. Add 2 ml of 141 HING, anc2 mi
of 141 HC per 100 mi of Bnal soluicn
and warm the beaker to dissolve an
precipitats or residue resulting from
evaporation. Wash down the beaks
walls and watch glass with deioniz=d
distilled water and flter the sample:n
remove inscluble material that eoxh
clog the nebulizer. Adjust the volum:
based on the expected concentation of
elements present, The sampie is nov
ready for analysis. Concentrations ©
Betermined shall be reported as “i0gi”™
Note 5.~ low deterrinations of barm are
sritical quartz glassware shouid be usec

A4 For the determination of tota’
recoverable elements, choose a
messured volume of 2 well mixed, asd
preserved camiple appropriate for the
expecied level of elements and vanger
to a Griffin beaker. [See Note 5.} As: 1
ml of HND, (1+1) snd 2 mi ol HQ {:+1)
to the cample and heat on a steam bith
ar hot plate untii the volume bas bem
reduced 10 15-20 m! making c=rtain ne
sample does not boil. Afier this
treatment the sample is filtered to
remdve insoluble material that coul:
ciog the nebulizer, and the voiume
adjusted 1o 100 &ﬂﬂf 3, :
teady for analysicy ConbeAratichdd!
determined shail be reported as “tau"

8. Progedure.

beaker gently to dissolve any seisie l

a
3
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g1 Sctup instrument with proper

seraling parameters established in
_ection 5.2 Instrument must be allowed
to stabilize for at least 30 mip prior 10

operations. . ‘
g2 lInitiale sppropriiale operating

_eonfiguration of computer.

9.2 Profile and calibrate instrument
according o instrument manufacturer's
recommended procedures, using the
typical mixed calibration standard
solutions described in Section 6.4. Flusk
the system with the calibration blank
{6.5.1) between esch standard. [Ses note
5.} {The use of the average intensity of
multiple exposures for both
standardizafion and sample analysis
has been found to reduce random error.)

NOTE t—For boron concentralions greater
than 500 pg/l extended Qush timesa{tta 2
minutes may be required.

9.4 Before beginning the sample run,

. reanalyze the highes! mixed calibration

standard as if it were & sample.
Concentration vaiues obiained should
not deviate from the actual vaiues by
more than 2 percezt [or the established
control limits). I they da, follow the
recomunendations of the instrument
rsanufacturer to corrvect for this
condilica.

9.5 Begin the sample run fushing the
*stem with the calibration blank {6.5.1)
stween each sample. {See Note &)

Anaiyze an instrument check standard
{6.8.1) each 10 samples.

9.6 Ifit has been found that methads
of standard addition are required. the
following procedure is recommended,

8.5.1 The standard addition
techmique (13.2} involves preparing new
standards in the sampie matrix by
adding known amounts of standard to
one or moare aliquots of the processed
sampie solution This technique
compensates for 2 sample constituent
that enhancea or depresses the analyte
signal thus producing a dilferent slope
from that of the calibration standards. It

. will not eprrect for additive intererence

which causes a baseline shift The ‘
simplest version of this lechnique is the
aingle-addition method. The proczdure
is as joliows. Two identical aliquots of
the sample sclution. esch of volume V,.
are taken. To the first {labeled A} is
added a small volume V, of a standared
analyte soclution of concentration <. To
the second [labeled B} is added the
same volume V, of the soivent The
analytical signais of A and B are
measursd gn8 coorected for nonanalyte
signals. Toe wninown sample
~oncentratips o, is caiculated:

slv-lcl

Com — 0
{S.=Su Vv,
where 5, and S, are the analytical signals
" [carrected for the biank) of solutons A
and B. respectively. V, and ¢, should be
- thoses so that 5, is roughly twice 5y on
the average. It is best il V, is made much
less than V,. and thus <, is much greater
than e, to avoid excess dilulion of the
sampie matriz. I a separation or
concentration step is used. the sdditions
are best made first and earried through-
the entire procedure. For the reaults from
tiis technique to be valid the loliowing
limitations must be taken ints
consideration:

1 The snalytical curve must be fnexr.

2 The chemical form of the anaiyte added
must respond the same as the anaiyts in the
sampie

3. The interference effect must be constant
over the working range of concarn,

& The aignsl Swst be corrected for any
additive interference.

18. Calculation.

10.1 Reazgent blanks {6.5.2) should be
subtracted from all samples. This is
particularly important for digested
sampies requiring large quasftities of
acids 10 compleis the digestion
- 102 X dilutions wers performed, the
appropriate factor must be applied to
sampie vajues.

103 Results should be reported to
the oeareat pg/L up 1o three significant
figures, except calcium. magnesiuzm,
sodium, and potassium which are
reported to the nearest 0.1 mg/L

11. Quality Control (Lnstrumental).

111 Check the instrument
standardization by analyzing
appropriate guality control eheck
standards as follow:

11.3.1  Analyze the instrerent eh
slandard (6.6.1) made upofz e
elements of interest at a frecazcy o
10%. This check standard is o2d 1o
determine instrument drilt. I! zreem
is not within = 2% of the expcied
‘values or within the estabiis=< cont
limits, the analysis is out of c=trol.

11.1.2 For the purpese of vifyin;
interelernent and/or backgro=d
correction factors, analyze a zcond
check standard, prepared in te
following manner, Select a
representative sample which cztain
minimal concentrations of the.:emer
of interest, Spike this sample vith the

analytes of interest at or near 20 ug,
(For effiuent samples of expes:4 hig
concentrations, spike at an arTopria
level) Values should fall wits: the
established contral levels of L ime:
the standard deviation of the —ran
value of the check standard I:at
repeat the standardization,

11.13 A reference standar:. 5.5.2)

. [rom an outside source. but baz=g .

known concentratios values, sizuld t
anslyzed as s blind sample or. wesl
frequency. Values should be wikin tk
established quality control Emie. i n«
prepare new stock standards.

12. Pracision end Accuracy.

1231 In an EPA round phase: stud
seven labaratories applied the 2
technique to acid-distilled watse
fnatrices that had been dosed wih
various metal concentrates. Tac= I Ii
the true value, the meas reponts vaiu
and the mezn % relative standad
deviation, -~ Co-

Tabie L.=—iCF Brocison and Aciracy Cats

-— - D “'Bampes Na. 3 Sampie hin. 2 Svpe )
L aan haar
T  repertad  Masn Tae  reporad  Meun Tam  recone e
R vehs [ ] vhhsh e et by mia pro
L] o et RZD L »es 2D s mesi RED
be T ™ [-X] » »n | 7] "0 me
[ ase a8 37 3 " [ &4 k- ~
v - T Tae 18 ™ - 29 m b
Ax o F. ) 1S -] " -} - [ 1
Gz . 180 48 £V ] L] 10 " ] =
Ca 50 ns 51 " 1" L) b ] [
e [ St 30 ] "» 1 150 ]
Al o0 - 58 © - - 1] "o 1
G - 20 - ” . X re " " -] 1
Ga 0. 82 w . 9 » ™. [3] o "W H
L 250 a3 (7% E n L1] «© E3 1
”” k. - " ] 20 - ] = 1
Zn o0 ™ 54 " 1" L] ] =
-, e — - u ny a5 &2 " | )

Hat 35 earmenT wws aNMYyZES by 3° lavarred
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1" (@) Parts 122 and 124 of this Chapter,
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(a) The Administrator shall identify
and define a characteristic of
waste in Subpart C only upon
determiningthat
(1) A solid waste that exhibits the _ )
characteristic may:

(i} Cause. or significantly contribute
{0, an increase in mortality or an
increase in seripus irrevarsible, ot
incapacitating reversible, iliness; or

{ii} Pose a substantial present or
potential hazard to humar health or the
environment when it is improperly
treated, stored. transported, disposed of

. or otherwise managed: and -

(2) The charzacteristic can be:

(i) Measured by an available
standardized test method which is
reasanably within the capability of
generators of solid waste or private
sactor labeoratories that are available to

" serve generators of solid waste; or

{ii) Rersonabiy detected by generators
of salid weste through their knowledge
of their waste. -

__§26111 Criteria for Iisting hazardous
" waste,

{a) The Adnnmstratnr sball list a solid
weste as g hazardous waste only upon
" determining that the solid waste teets
eme of the following criteria:

{1) 1t exhibits any of the
characteristics of hazardous waste
identified in Subpart C.

{2) 1t hay been found to be fatal to
humans in iow doses or, in the absence
of data on human toxicity, it has been
shown in studies 1o have an oral LD 50
toxicity {rat) of iess than 50 milligrars
per kilograim, an inhalation LC 50
toxicity (rat} of less than 2
per liter, or a dermai LD 50 toxicity
{rabbit) of less than 200 milligrams per
kilogram or is otherwise capable of
causing or significantly contributing to
an increase in serious irreversible. or
incapacitating reversible, iliness. (Waste

potential hazard to human besith or the
environment when improperly treated,
stored, iransported ar d.ilpaIEd o£' or
otherwise

(i} The: nlmreoflhemdtymwd

" by the constituent.

{ii} The concentration af the
constituent in the waste.
_. {ifij The potential of the unnsﬁhunt or
any toxic degradation product of the
constituent to migrate from the waste
into the environment under the types of
improper managemnent considered in
paragraph [a){3)(vii) of this section.

(iv) The persistence of the constituent

" or any toxic degradation product of the

constituent.

{fv) The potential for the constitoent ar
any toxic degradation product of the
constituent to degrade into npon-harmiul
constituents and the rate of degradation.

(vi) The degree~tc which the
constituent or any degradation product
of the constituent bicaccumnlates in

{vil) The plausible types of improper

management to which the waste could
be subjected.

{viii) The quintities of the waste
generated at individusl generation sites
or on a regional or national bawis.

(ix} The nature and severity of the
human health snd environmental
damage that has occurred as & resuit of
the improper management of wastes
containing the constitnent. .

) _{::_]Actin::altnkmbyother
governmental agencies or regulatory
programs based on the health or
environmental hazard posed by the
waste or waste constityent.

(xi) Such other factors as may be

Substances will be listed on Appendix
VI only if they have been shown in

. scientific studies to have toxic,

carcinpgenic. mutagenic of \eratogenic
effects on humans or other life forms.
- [Wastes listed in accordance with
these criteria will be designated Toxic
wastes.}

(b) The Administrator may list classes
or types of sclid waste as harardous
waste if he has reason to believe that
individual wastes. within the class or
type of waste, typically or frequently are
bazardous under the definition of
hazardous waste found in Section
1004{5) of the Act.

—
3 a,bﬂngmd.n-med.racydedm + = listed in accordance with these criterin [c)!headminisuamrwillmthr- ‘
A.,dmmed is subject to the following - - will be designated Acute Hanrdou criteria for listing specilied in this .. -
- “requirements with respect to such Waste] - section to establisk the exciuxion Iimih
‘,,n,pomﬁon or storage: C e « « - - [3) It contains any of the tcxic refiesred toin § 261.5{c). -: ...
{1) Notification requirements nndnt constituents listed in Appendix VI IR et
on 3010 RCRA. - "~ unless, after considering any of the Subpart C—Characteristics of
--'(z) Part 282 of this Chapter. following factors, the Administrator Harsrdous Waste . -
e -< {3) Part 263 of this Chapter. concludes that the waste is not capable §26120 Genersi
*{4)SubpamA.B.C.DnndEo£Pm of posing a substantial present or

[a] A solid waste, as defined in |
§ 261.2, which is not excluded from
regulation as 3 hazardous waste under
§ 261.4(b}, is a hazardous waste if it
exhibits any of the characteristics
identified in this Subpart.

[Comment: § 25211 of this Chapter sets
forth the generator’s responsibility to
determine whether his waste exhibits
ane ot mare of the charactariatics
identified in this Subpart} :

" {b] A hazardous waste which is
identified by a characteristic in this
subpart, but is not listed as a hazardous
waste in Sebpart D, is asxigned the EPA
Hazerdous Waste Number set forth in
the reypective characteristic in this
Subpart. This nombler must be nsed in
complying with the notification

requiremen:
285 and Part 122 of this Chapter.

(c} Far purposes of this Subpart, the
Administrator will consider a samnis
obumndmgmyoflhenppliuhle
sampiing methods lpedﬁsdhAppendix
1 to be a representative sample within
the meaning of Part 280 of this Chapter.
[Cominent: Since the Appendix I
sampling methods are not being formally

" adopted by the Administratar, a persan

who desires to empioy an alternative
sampling method is not required to
demonstrate the equivaiency of his

§ 26121 Charscteristic of ignitablity.

{a} A solid waste exhjbits the
characterigtic of ignitability if a
represeniztive sampie of the waste has
any of the following properties:

(1) It is & lignid, other than an aqueous
solution containing less than 24 percant
alcobol by valume, and has a fiash point
less than 80°C (140°F), as determined by
& Pensky-Martens Closed Cup Tester,
using the test method specified-in ASTM
Standard D-63-79, or a Setaflash Closed
Cup Tester, asing the test method

or as determined by an equivalent test
method approved by the Administrator
under the procedures set farth in

§% 26020 snd 260.27.1

R 80 | |56
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{4} It is an oxidizer 22 defined in 40

{b) A solid waste that exhibits the
charactaristic of igmitability, but is not
listed as a hazardoas wante in Suhpart
I}, has the EPA Havsrdous Wante
N‘mh-'ot'm

:am Mam

(a) A »olid waste exivibils the .
charactetistic of corrosivity if 2

(1) It is aqueous. and has » pE less . |
than or snoeito 2 or greater than or
squal 5 12.5, as determined by & pH
Zater using «ither ihe test wwathod
specified in the. “Test Methods for the
Evziuation of Solid Waste, Physical/
Chemicel Mathods™ *(also described in
“Mathods for Analysis of Water and
Wastas™ EPA 800/4-79-020, March
1979}, o an t test mathod
approved by the Administtator tder
the procedures sat forth in $§ 28020 and
28021

(2] 1t is a Biquid and corrodas steel
[SAE 1020) at a rate greater than £.35
mm {2250 inch) per yoar at a tast

cdetermined hylhttutm!hodspecﬁad
hmmnﬁondmd;ﬁmaf
Conrosion Engineers) Standard TM-01-
03 * s standardized in “Test Metbody
for the Evalustion of Sclid Waste,

(b] A solid wastz that exhibits the
characteristic of corrosivity, but iz not
listad as x karardous wastz in Subpart
D. has the EPA Haxardous Wasts
Mumber of DOCZ

TThin decumant is svadlable Frem Selid Wasts

Jr———rPd-nIng!ﬂlVol.is.No.meouday Maym.isml!lulu‘lnd

fmts mum

[s]‘Alolldmuuhibihthl -
characteristic of reactivity if
Mﬁwmphdthcmmhu
any of the following properties:

mnlnmnﬁymuhlcmdnldﬂy
nnd.usouvhhntchngewithout
detonating.

[2) It reacts violantly with wlznr.

(3) It forms potentially explosive

with-watsr. 4

{4) When mixed with watsr, it
genetites toxic gases, vapors or fumes
in & quantity sufficient to present xr -
dlmlrtnhmnhulﬂurthn
enviroament.

[Sllthncymidlornlﬂdebelﬁns
wasts which, whan exposed to pH
conditions between 2 and 12.5, can
generats toXic gases, vapars or fumes in
& quantity sufficient to present a danger
to humsn health or the environment.

[8) It is capabie of detopationor .
explosive resction if it is subjected to 2
strong initiating source or if heated
mder confinement.

{71 1t is readily capable of detonation
or explosive or reaction
at standard temperature and pressure.
- {8) It is a Jorbidden expiosive za
defined in 40 CFR. 17351 ora Class A
expicsive as defined in 490 CFR 173.53 or
lChuBatplom-udlﬁnadlnnBCFR
173.0,

[b]Alolidwuu"tlutuhihmdn
charactetistic of reactivity, but is not
listed as & hazerdous wastes in Sabpart
D, has the EPA Hazardous Waste
Number of DOO3.

§ 25124 Charactecigtic of FP Taxiclty.
(=) A:elld\vute extibits the

from & representative sampie of the
‘waste contains any of the contaminants
listed in Table ! at a concentration equal
to or greater than the value
given in that Table. Where the waste
contains lees than 0.5 petcenmt Alterable
solids, the waste itsslf, after Nitering, is
considered o be the exiract for the
purposes of this section.

(b} & solid waste that exbibits the
characteristic of EP toxicity. but is not
listed 2s a hazerdous waste in Subpart
D. has the EPA Hazardous Waste
Number specified in Table ! which
corresponds to the toxic contaminant
causing it to be hazardous.
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§201.30 Gaenural,

{a) A solid waste is a hazardous
waste if it is listed in this Subpert, -
uniess it has been excluded from this list |
under §§ 20020 and 2080.22.

(b) The Administrator will indicate his -
basis for listing the ciasses ar types of
wastes listed in this Subpart by
employingnnsurmure of the following

m"— 1] E
e . =
P Toasg Wemes 5
Axgm ¢ Wase ™
hh m

Appendix VI identifies the constituent
which cansed the Administrator to list
the weste as an EP Toxic Waste (E) or

Waste Number which precades the
name of the waste. This number muat be

used in compiying with the notification 3

requirements of Section 3010 of the Act

and certain recordkesping and reporting
requirements imder Parts 282 through

285 and Part 122 of this Chapter.

{d} Cettain of the hazardous wastes
listed in: § 281.31 or § 261.32 have
exciusion limits that refer to
§ 281.5(c}(5).

AR3011578
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MEADE HEIGHTS

9 Drums

Soil Beneath Drums

Surface Water Samples, Upgradient and Downgradient
Sediment Sample Downgradient

0000

NORTH BASE LANDFILL (Freuhauf Truck Lot)

o Test Pit Excavation Composite Soil Sample
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L | DATE OF REPORT: APRIL 1, 1985

OLMSTEAD A.F.B.
W.0. NO. 0628-05-50
SUMMARY REPORT
- -~ FOR
B SAMPLES COLLECTED-DECEMBER 18-19, 1984

—

I. EPA TOXICITY PROCEDURE AND ANALYSIS OF LEACHATE FOR E.P. TOX METALS  HERBICIDES
AND PESTICIDES

a) Three liquid samples identified as “"drum contents"” D-1, D-7, and D-8 were
[" received by the laboratory on December 21, 1984 for EP TOXICITY PROCEDURE ;
40 CFR 261.24(a). One additional liquid “drum contents" sample identified '

[ as D-9 was received on December 26, 1984. Seven additional samples ;
. ~ identified as D-2, D-5, D-6, D-3, D=4, soil beneath drums, and Test Pit- : ?
- Freyhauf lot were also received on December 26, 1984. An EP TOXICITY i
‘ PROCEDURE was completed on these samples by February 18, 1985, Analysis.
- of the leachate for EP TOX metals was completed by March §, 1985, for o L__._E,

r pest1c1des by March 26 1985 and for herb1c1des by March 22 1985. There : §
are no tabulated recommended hoiding times for samples subjected to an i

[ " EPA TOXICITY procedure. Sample concentrations follow: ' T i
(NOTE: Drinking water detection limits) i

[ bY METALS ANALYSIS ON EP TOXICITY LEACHATE ﬁ

- : TOTAL ;

) SAMPLE As Ba  Cd  Lr  Pb Hg Se Ag H
ﬂr".w. NO. DESCRIPTION ug/L wo/L_ wg/L  wg/L  wo/L  wo/l ug/L . ug/L :
i . . 5.
3412-991-0010 D-1 ... <10.... . 200 <2.5 260 <10 <0.5 <10 <2.5 §
-0020 D-7 <10 540 <2.5 180 <10 <0.5 <10 <2.5 g

[_ -0030 D-8 <10 420 <2.5 140 <10 <8.5 <10 <2.5 ;
3412-991-0080 D-2 <10 280 <2.5 110 <10  <0.5 <10 <2.5 ;
-~ - =0090 D-5 <10 150 <2.5 80 18 <0.5 <10 <2.5 i
(i -0100 b6 <10 160 <2.5 70 <10 <0.5 <10 <2.5 §
-0110 D-3 <10 450 <2.5 130 22 <0.5 <10 <2.5 i

_ -0120 D-4 <10 . 470 <2.5 70 17 <0.5 <10 <2.5 :
}{ -0130 D-9 <10 430 <2,5 60 <10 <0.5 <10 <2.5 g
: -0140 SOIL BENEATH :

DRUMS <10 . 220 <2.5 <50 <1°  <0.5 <10 <2.8

'. =-0150 ;]EEEHEEI; | <1q - 1?07 ) <2.5 77 <50 <10 <0.5 | QE?QJZ.L@
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OLMSTEAD A.F.B. (con't.) PG. 2 DATE OF REPORT: APRIL 1, 1985

I. c) HERBICIDE ANALYSIS ON EP TOXICITY LEACHATE

2,4-D 2,4,5-TP
R.F.H. NO. SAMPLE DESCRIPTION ug/L ug/L
8412~-991-0010 D-1 <0.4 <0.4
-0020 D=7 <0,4 <0.4

-0030 D-8 <0.4 <0.4 .
8412-991-0080 -2 . <0.4 <0.4
-0090 D-5 <0.4 <0.4
~-0100 - De-§ ' <0.4 <0.4
~0110 D-3 <2.0 <2.0
-01290 D-4 <0.4 <0.4
-0130 D-9 <0.4 <0.4
-0140 SOIL BENEATH DRUMS <0.4 <0.4
-0150 TEST PIT-FREUHAUF LOT <0.4 <0.4
8412-991/BLANK LAB BLANK <0.4 <0.4
8412-991/LAB SPIKE LAB BLANK SPIKE 83% RECOVERY <0.4

AR30116]@




I S PU N DL SOE DI g t; SO - SO il L
-‘—uw'ﬁ“‘:ﬂ——ﬁu&—; t i e anteira ul.__....-_l._-

f o o DATE. OF REPORT: 1} March 1986

- N T

ROY F. WESTON
- REVISED ORGANIC ANALYSIS DATA SUMMARY
i FOR -
I Olmsted A.F.B.
LEACHATE-PESTICTDE SUMMARY REPORT

J-—- - - - - - - i — ———— - = - e e 2 - cee- S = e e=

r.W. NO.: 8412-991] 0010 1 0020 0030 p08O 0090 0100 D110
-y ‘PL: DESCRIPTEON D-1 D-7 D=8 D=2 D=5 D=6 D=3
51 T COLLECIED: 12-18-84 12-18-84 | 12~18-84 12-18-84 |12-18-84 12-18-84 12-18-84
sATE EXTRALTED: 3-6-85 3=6-85 3mf=85 3uf=BS 3-6=85 3=6=85 3-6-85
JPTE ANALYZED: 3=-26=85 3=26-85 3=26=85 3-26-85 3-26-85 3-26-85 3=~26=85
(AMETER, ua/L
A ona-BHC | _NR NR NR NR NR NR NR
F=ta=-BHC ' ] i ) | ] ! [
alga=BHC [ T 1. | l i i
samma-BHC (L indane) ND<1.1 ND<1,1 Npel.l ND<1.] ND<1.1 ND<1.1 ND<2.8
Hepracnior NR NR NR NR. NR NR NR,
Vdrin . [
_aptachior Epoxide
Endosultan | i
CTeldrin
‘l’ BDE
c..Cin - "ND<1.6 ND<1.6 ND<l.6 ND<1.6 ND<1.6 ND<1,6 ND<4,0 i
Enoosulfan 11 NR NR NR NR NR NR NR . i
-0D0D i :
-acrin Aldenyde ! :
Encosultan suliate i N
[T ? %
} ethoxycnlor ND<5.3 HD<5.3 ND<3.3 ND<5,3 WD<5.3 ND<5,3 ND<13 ‘ !
fndrin Kketone NR NR NR NE NR NR NR : [
fhiordane NE. NR. _NR NE - NR NR NR : '
yxaphene ND<61 ND<61 ND<61 ND<61 ND<61 ND<61 ND<150 ¢ :
“roclor-1015 _NR NR NR __NR NR NR NR_ ;
Aroclor=1221 ' :
| Foclor-1232 \ §
| Toclor-1242 : :
Aroclor=124¢8 . :
{ rocior=1254 ;
| TocTor=1260 I T = T T g T ] ]

N.D. = Not Detected < detection limit

{
:
t
|

’V " | ) R Approved By-. /@m &‘_/#
Earl M. Hansen, Ph.D. ARS@' t52

[ﬁ.s. = Not Spiked
R = Not Requirad

Manager

WESTOH Analytical Laboratories-




ROY F. WESTON
REVISED ORGANIC ANALYSIS DATA SUMMARY

FOR

QOlmsted A.F.B.

LEACBATE-PESTICIDE SUMMARY REPORT

*

DATE OF REPORT: 11 March 1986

Blank Spike

R.F.W. NO.:8412-99] 0120 0130 0140 0154Q Blank

MPLE IPTTON: D=é D-9 Soil Test Dir — — —
DATZ COLLECTED: 12-18=-84 12-18-~84 [2=18-84 ! 12«18=84 — —_— e
DA1e EXTRALTED: 3~6u85 3-£-85 16285 3-6-85 3-6=85 3=6=85 3-6-85
DATE ANALYZED: 3-26-85 3-26=85 3=26-85 _13=-26=8% 3=H-85 3=26«85 | 3=-26=85
PARAMETER, ua/L %1 Racovery|Z Recovery

Alpha=gHC NR NR NR NR NR e .

Beta=GHC 1 | H NS s

Delta-8HC 1 B i NS NS

Gamma-8HC({LTndane] | We<l.l | ND<l,1 ND<1,1 M<l.l | Np<g.5 a1 94

Heptachlor NR NR R NR 46 51
Atdrin 33 46

Heptach!or fpoxide NS S

Endosuitan | NS NS

Dieldrin 85 90

4,4=-D0E NS NS

cndrin ND<i.6 ND<l.6 ND<1.6 ND<1.6 ND<l.6 NS NS

Endosultan (1 NR T NR NR "NR

5§, 4=-D0D '

Endrin Algenyae

endosul fan Sulvatce

4,4-001 -~ 110 120

HMethoxycnior ND<5.3 ND<3.3 ND<5.3 ND<5.3 ND<5.3 NS NS

Enarin Kerone WR NR WR NR NR

Chlordane HR NR NR NR NR

Toxaonene “RD<561 ND<61 ND<61 ND<B61 . ND<6K1

Arggtor=1018 NR NR NR NR NR NR NR

Aroclor-1227

Aroctor=1232

Aroclar-1242

Aroclor=-12448

Aroclor=-1254

Aroclor=1260 L 4 IR - - e { 4

N.S. = Not Spiked N.D. = Mot Detectad < detection limig

NR = Not Required

Approved By: M/( — "

Nea

EarITH. Hansen, P
Manager
WESTON Analytical Laboratorie¥NP
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I* -OLMSTEAD A.F.B. (con't.) PG. 3 DATE OF REPORT: APRIL 1, 1585

II. OIL AND GREASE ANALYSIS

ra} Four samples 1dent1f1ed as. Sw-l sw-z Sed1ment #1, and F1e1d B]ank were
" received by the 1aboratory on December 21, 1984, Ana]ys1s by EPA METHOD 412.2
was completed by January 23, 1985. . The EPA recommended holding time of 28 <zys
was exceeded by 16 days. Sample concentrations follow:

b) o o
R.F.W. NO. . SAMPLE DESCRIPTION QIL & GREASE, mg/L
8412-991-0040 SW-1 ' ' 0.53
- S To=g0s0 0 7T SWe2 T T T .35
-0070 FIELD BLANK <0.10
e -~ . s meo . < OIL & GREASE, mg/Kg
‘  8412-991-0060 SEDIMENT #1 . 214

[TIE. TOC ANALYSIS

a) Two samples identified as SW-1 and SW-2 were received by the laboratory
{‘ “~  ~on December 21, 1984, Analysis by EPA METHOD 415.2 using a Dohrmann Model
DC80 carbon analyzer were completed by January 18, 1985. The EPA recommendsd
holding time of 28 days was exceeded by three days. Sample concentrations

L- follow:

[ b) : e

b R.F.W. NO. SAMPLE DESCRIPTION T0C, ug/L
8412-991-0040 SW-1 4

-0050 SW-2 4

IV. VOA ANALYSIS

a) Three water samples and one sediment sample for VOA analysis were received
by the 1aboratory on December 21 1984. AnaTys1s by EPA METHOD 601,502 was
completed by January 28 1985. The EPA recommended. hold1ng time of 14 days

.
1
e
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WESTON ®
QLMSTEAD A.F.B. {con't.) PG, 4 DATE OF REPORT: APRIL 1, 1985
IV. a) (con't.)

between date of collection {December fB,rlgéS) and date of éha]ysis.was
; exceeded by 27 days for samples SW-1, SW-2, and the field blank. There
are no tabulated recommended holding times for sediment sampies. The
results of analysis are attached, '

P A R

V. IGNITABILITY AND CORROSIVITY:

- Originally all drum samples {D-1 through D-9}, a sample identified as

‘ "Soil Beneath Drums®, and a sample identified as “"Test Pit-Freuhauf Lot"
carried a request for Ignitability and Corrosivity analysis. Due to lack
of sufficient sample voluma, only the drum sample identified as D~1
(R.F.H. NO. 8412-991-0010), and the two samples identified as "Soil Beneath
Drums® and "Test Pit-Freuhauf Lot®™ respectively (R.F.W. NO, 8412-991-0140

and 0150), were analyzed for these parameters. The results are attached
to this report.

/
APPROVED BY: éﬁiﬂ >/7 5{@'(;&%

EARL M. HANSEN, Ph.D.
Manager .
WESTON Analytical Laboratories
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i : Date of Final Report: February 11, 1983 i
! .
WESTON
;
; +
; OLMSTEAD AIR FORCE BASE .
_ EPA 602 SUMMARY REPORT
f DATE SAMPLES COLLECTED: December 138, 1984
DATE SAMPLES RECEIVED:  December 21, 1584
DATE ANALYZED: dJanuary 31, 1985 -
- SAMPLE BENZENE TOLUENE ETHYLBENZENE TOTAL XYLENE
R.F.W. NO. DESCRIPTION pa/L ug/L ug/L ug/L
8412-991-0040 SH>i <4 20 <4 <4 -
-0050 SW-2 <4 <4 <& <4
=-0Q70 Trip Blank <4 <d <4 <4 _
SAMPLE BENZENE TOLUENE ETHYLBENZENE TOTAL XYLENE ~ = 7~
R.F.H¥. NO. DESCRIPTION »q/Kg ug/Kg uq/Kg ug/Kg
B412-931-0060 Sediment #1 <8 25 <8 <8
APPROVED B i -
Ear] M. Hansen, Ph.D.
Director :
- Analytical Laboratory _
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- Bpotis, Stavens and Ficgoy, ine.

=

CONSULTING ENGINEERS

@

___ CERTIFICATE OF ANALYSIS

LABORATORY NO: 38844 SAMPLED: 12718/84 RECEVED: 3/7/85  REPORTED: 3/22/85

A CLIENT: Roy F. Weston, Inc, 256 Welsh Pool Rd,
B Lionville, PA 19343
- SAMPLE DESCRIPTION: Water Analystis e
[ #8412-931-0030
[ : FLASH POINT {(PM) f *
/ “CORRGS IVITY T T
[
. ) £ No flash - sample boiled over at 210°F

** The sample.was not corrosive according to the EPA's definttion
of corrosivity for a solid waste. A Slurry of the sample in

water had a pH of 5.5
I T |
cc: Judy Porta (2)

P

FCRLs TO. o SOME SFFICE e 345 North Wyomissing Boulevard, P.O. Box €307, Reading, Pennsyivania 196100307 s (215) 376-5581
SEnANKAOUSESE ASSOCIATES OFFICE o B07 Washington Street, Reading, Pennsylvania 19601-3503 e (215) 376.5405

§ 7 CLEHIGH VALLEY OFFICE e R.D. ¥, Box 347, Blakeslee Boulevard, Lehighton, Penngylvania 18325 » ‘?W‘ﬁﬁ
o SALTIFASRE OFFICE e 5509 York Road, Baltimore, Maryland 21212-3837 e (301) 435-3400
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Smotts, Stevens and eSSy, IN<C.
(AT "
.
CONSULTING ENGINEERS '
CERTIFICATE OF ANALYSIS
LABORATORY NO: 38845 SAMPLED: 12/19/84 RECEVED: 3/7/85 REPORTED: 3/22/85

GLIENT. Roy F. Weston, Inc, 236 Welsh Pool Rd. }
Lienville, PA 19343

c elm e B i s et eaAa s arnn

SAMPLE DESCRIPION. #8£12-991-0140 . e T k e 7 o

P,

b

{. lIgnitablility . N

A. Physical Description

The sample was a reddish-brown moist solid with a soil=1ike odor, N
The sample consisted of irregularly shaped pieces ranging in
size from a quarter to a half inch in diameter. The sample was

homogeneous.

B. Exposure to an Open Flame at Amblent

The sample was exposed to an open flame at room temperature. The -
sample did not ignite or show any signs of combustibility,

£. Exposure to an Open Flame at 60°¢ .

The sample was axposed to an open flame at 60°C. The sample
again did not ignite or show any signs of combustibility.

0. Gradual Heating to 400°C ' '

The sample was heated gradually in an electric muffle furpace to

400°¢. The sample began to lose its moisture at about 50°C, =
This-drying~cut continued slowly as the temperature climbed.
The sample had lost all of its moisture as the temperature
reached 200°C., This was the only physical change the sample
underwent over the temperature range,

11, Gorrosivity

The sample was Mot corrosive according to the EPA's definition
of corrosivity for a solid waste. A slurry of the sample in
water had a pH of 6.9. '

spe t£§£§§ﬁ;:i:;z:i22%y4é?
MAH "Zi‘ﬂ -

“ M. Peholick, Chemist

cc: Judy Porta {(2) 4
Chemistry LatoratkR3G | | 6 9@

- o e - -

BEF.TI CHCME OFFICE e 345 North Wyomissing Bouievard, P.O. Box 6307. Readin i
H £ g . P.O. . g. Penfisylvania 19610-0307 2
a3 rﬁﬁ.hhﬂ‘GUS:ﬁ -SSPC‘L-‘.TES QFFICE e €07 Washington Street, Reading, Pennsyivania 19601-3503 .(2515.;5:27:‘;.{2;6051581
QLEBIGH YALLEY OFFICE e HA.D. #5, Qox 347, Blakeslee Boulevard. Lenighton, Pennsylvania 18325 e (2 7,
O BALTIMQOAE OFFICE e 5509 York Road, Baltimore, Maryland 21212-3897 » {301) 425-3200 Fwﬁﬁ
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o . CERTIFICATE OF ANALYSIS

it.

el e LT

- - Spotts, saevens“and. Mc@oﬁ, ime.

:

 CONSULTING ENGINEERS

 LABQRATORY NQ: 38846 SAMPLED: 12/19/84 RECEVED: 3/7/85 REPORTED: 3/22/85
CUENE Roy F. Weston, Inc, 236 Welsh Pool Rd.

Lionville, PA 19343 °

SAMPLE DESCRIFTION: #8412-991-0150

l. lgnitability -
_A. Physical Description .

The sample was a chocolate brown molst solid with a soil-like
odor. The sample consisted of Irregulariy shaped pleces

=~ “rafiging in size from a half inch.ln diameter down to a fine
grain. The sample was homogenecus.

B. Exposure to an -U-pél:l Flame at Ambient

The sample was exposed to an open flame at room temperature.
~ The sample .dit_i__:_}q;vignite or show any slgns of combustibility.

Exposure to an Open F'larmewat 60°¢

The sample was exposed to an open flame at 60°C. The samp!é
again did not ignite or show any signs of combBustibility.

D. Gradual Heating to 400°C

The sample was heated gradually to 500°¢C in an electric muffle

furnace. The sample began. to dry out slightly as the temperature
i .’i’e"af:hed__jsoc._ This continued slowly as the temperatore went

to 175°C where the samplé appeared to have lost all Its moisture.

No other physical changes weré noticed over the temperature range.

Corrosivity
__The sample was not corrosive according to the EPAls definition

of corrosivity for a solid waste, A siorry of the sampie in .
water had a pH of 8.8.

S ﬂespec%

3. W, Meholick, Chemist _
L Jeelick st pR3Q)

e S

MAH
ce: Judy Porta (2}

TI. o wOME OFFICE e 345 North Wyomissing Boulevard, P.O. Box 6307, Reading, Pennsyivania 19810-C307 » (215) 3756-6581
C FRANKHOUSER ASSOCIATES OFFICE ¢ 607 Washington Street, Reading, Pennsylvania 19501-3503 & (215) 376-8405
o LEHIGH VALLEY OFFICE & R.D. #5. Box 347, Blakeslee Boulevard, Lehighton, Pennsylvania 18325 e
O BALTIMORE OFFICE e 5500 York Road, Baltimore.-Maryland 21212-3897 e (301) 435-3400
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DATE OF REPORT: October 30, 1985

OLMSTEAD A.F.B. ~
TOC SUMMARY REPORT

: FOR -
: SAMPLES REC'D SEPTEMBER 27, 1985

W.0. NO. 0628-05-50

—

TOC e

" R.F.H. NO. SAMPLE DESCRIPTION ‘DATE DATE CONC. -
N COLLECTED ANALYZED ma/L )

8509-027-0010 MEAD HTS - UPSTREAM §-26-85 10-4-85 2.3 ;J
8509-027-0020 MEAD HTS - DOWNSTREAM  9-26-85 10-4-85 3.3 i
DETECTION LIMIT: 0.5 ;j

EPA METHOD: 415.2 . . 3

- | f 3

NOTE: VOA REPORT ATTACHED oy
. ;

Wl
COMPILED BY:_&M_ APPROVED BY: é@>/ ’ _ ;.

et
Stephanie Dobbs Earl M. Hansen, Ph.D.
Data Manager Manager
WESTON Analytical Laboratories WESTON Analytical Laboratories _

-—
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¥ L .~ DATE OF REPORT: gctober 30, 1985
r,
@ - summsry For: OLMSTEAD A.F.B.

{\TE SAMPLE COLLECTED: September 26, 1985 ~DATE RECEIVED: September 27, 1985
é‘gu NO.: o --DATE ANALYZED: October 4, 1985

Ak © 8509-027-0010
{ \AMPLE DESCRIPTION:  MEAD HTS - UPSTREAM

r S s o - GC ANALYSIS I .
- , VOLATILE COMPOUNDS
[ ‘ - "EpA METHOD 601, 602
REPORTING UMITS: ug/L
[-ROHOMETHANE < 4,0 1,3-TRANS DICHLOROPROPENE < 6.0
BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
{-.»Aaaou TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0
" HLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
"CHLOROETHANE T <2.0 1,2 TRANS.DICHLOROETHYLENE < 2.0
~ _CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
_OROFORM _ <2.0 1,1,2 TRICHLORDETHARE  _< 2.0
H1CHLOROBROMOME THANE < 2.0 : TRICHLOROETHYLENE < 2.0
[.5ICHLORODIFLUOROMEYHANE‘" Cap 7T T 7T TRICHLOROFLUOROMETHANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE < 4.0
{31 ,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE < 2
r‘i ,1-DICHLOROETHANE <2.0  TOLUENE < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
['1 ,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE <40

1.—DETECTI¢N LIMITS ARE INDICATED BY

C"LESS THAN® SIGNS : - o ;
/"

- e lr'::w_\ﬂ{t ,-év/u,

Approved By:

. Earl M. Hansen,yPhdl
3 WESTON Analytical Laboratorie
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ATA SUMMARY FOR:

RFW HO.:
SAMPLE DESCRIPTION:

GC ANALYSIS

QLMSTEAD A.F.B.
DATE SAMPLE COLLECTED: Septemher 26, 1985

8509-027-0020
MEAD HTS - DOWNSTREAM

DATE RECEIVED:
DATE ANALYZED:

VOLATILE COMPQUNDS

EPA METHOD 601, 802

DETECTION LIMITS ARE INDICATED BY

"LESS THAN"™ SIGNS

BROMOMETHANE < 4.0
- BROMOFORM < 8.0
CARBON TETRACHLORIDE < 2.0
CHLOROBENZENE < 2.0
CHLOROOIBROMOME THANE < 2.0
CHLOROETHANE < 2.0
2-CHLOROETHYLVINYL ETHER < 2.0
CHLOROFORM < 2.0
DICHLOROBROMOMETHANE < 2.0
DICHLORODIFLUOROMETHANE < 4.0
1,2-DICHLOROBENZENE < 3.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0
1,1-DICHLOROETHANE < 2.0
1,2-DICHLOROETHANE < 2.0
1,1-DICHLOROETHYLENE < 2.0
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0

REPORTING UNITS:

" DATE OF REPORT: october 30, 1985

September 27, 1985
October 4, 1985

ug/L
1,3-TRANS DICHLOROPROPENE . §.0
1,3-C1S DICHLOROPROPENE < 2.0
METHYLENE CHLORIDE < 3.0
1,1,2,2 TETRACHLOROETHANE _< 2.0
TETRACHLORGETHYLENE < 2.0
1,2 TRANS DICHLOROETHYLENE < 2.0
1,1,1 TRICHLOROETHANE <2.0 .
1,1,2 TRICHLORDETHANE <20 @
TRICHLOROETHYLENE < 2.0
TRICHLOROFLUOROME THANE < 3.0
VINYL CHLORIDE < 4.0
BENZENE < 2
TOLUENE < 2
ETHYL BENZENE < 2

OTHER

Approved By@%%—!ﬂ%ﬁ

Earl M. Hansen, Ph.D.

Manager

~ AR30117

AR30i 17

WESTON Analytical Laboratorie

T T e o T e e

i.r.

P




[ S LR ST e e T T I P JEC R - e
J— e Perasr o a3te BF s B ST TSRl e e L Tl e e e Ly

IR ALt R SN DR SR -l T S vl
F TV RN S W e S e VG

-ad .

L " -~ - DATE OF REPORT: October 30, 1985

Ik SUMMARY FOR: OLHSTERD A.F.8.
u E SAMPLE couecwso L "7 DATE RECEIVED: onA o 0
EN NO. Bsgg_w/ ™ 'DATE ANALYZED: October 4, 1985

[mz DESCRIPTION:  LAB BLANK

- GC ANALYSIS
__VOLATILE COMPOUNDS

[ o EPA METHOD 601, 602
o _ | REPORTING UNITS: ug/L
s[ononsmane <40 1,3-TRANS DICHLOROPROPENE < £.0 "
3.ROMOFDRH < 8.0 1,3-C1S DICHLOROPROPENE <2.0
| RBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0 ‘
q Loaoomaouonsrmns' o <207  TETRACHLOROETHYLENE € 2.0
CHLOROETHANE <2.0 1,2 TRANS DICHLOROETHYLENE_< 2.0
@ HLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2,0
vi.-OROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
1CHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0 :
[..ICHLORODIFLUDROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
|, 2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE r_< 4.0
ﬁ..s-orcm.oaoasnzzns < 3.0 :
1,4-DICHLOROBENZENE < 3.0 © BENZENE < 2
[ 7-DICHLOROETHANE <2.0 __ TOLUENE <2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2 i
(ﬁJ-D’ICHLOROETHYLEHE < 2.0 OTHER ;
', 2-DICHLOROPROPANE < 2.0 , :
rHLORDHETHANE < 4.0

DETECTION LIMITS ARE INDICATED BY
{;LEss THAN® SIGNS

. ' Approved By:{ WSZ/ %&b‘

. ' - “garl M. Hansen, ﬁﬁﬁﬂﬂ?h

= . - s T e e - -nu-Hanager _______ o
' _WESTOR Analytical Laboratorie:
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DATA SUMMARY FOR:

RFW NO.:
SAMPLE DESCRIPTION:

-

GC ANALYSIS
VOLATILE COMPOUNDS
EPA METHOD 601, 602

OLMSTEAD A.F.B.
DATE SAMPLE COLLECTED: DNA

8509-027/SPIKE
BLANK SPIKE

8ROMOMETHANE < 4.0
BROMOFORM < 8.0
CARBOK TETRACHLORIDE < 2.0
CHLOROBENZEKE < 2.0
CHLORODIBROMOMETHANE < 2.0
CHLOROETHANE < 2.0
2-CHLOROETHYLVINYL ETHER < 2.0
CHLOROFORM < 2.0
DICHLOROBROMOMETHANE < 2.0
DICHLORODIFLUOROMETHANE < 4.0
7,2-DICRLOROBENZENE < 3.0
1,3-DICHUOROBENZENE < 3.0
1,4-DICHLOROBEKZENE < 3.0
1,1-DICHLOROETHANE < 2.0
1,2-0ICHLOROETHANE < 2.0
1,1-DICHLOROETHYLENE < 2.0
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0

DETECTION LIMITS ARE INDICATED BY

"LESS THAN™ SIGNS

* = SPIKED COMPOUNDS

DATE RECEIVED: ONA
DATE ANALYZED:

REPORTING UNMITS:

DATE OF REPORT: October 30, 1985

October 4, 1985

ug/L

1,3-TRANS DICHLOROPROPENE. 101% RECOVERY -

1,3-CIS DICKLOROPROPENE ™

METHYLENE CHLORIBE

1,1,2,2 TETRACHLOROETHANE
TETRACHLOROETHYLENE*

1,2 TRANS DICHLOROETHYLEN
1,1,1 TRICHLOROETHANE
1,1,2 TRICHLORDETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROME THANE
VINYL CHLORIDE

BENZENE

TOQLUENE

ETHYL BENZENE

OTHER

120% RECOVERY
< 3.0
< 2.0

l

112% RECOVERY _

l

E < 2.0
< 2.0
< 2,0
< 2.0
< 3.0
< 4.0.

I

1

|

Aporoved By%)& %’Ln//\

Earl M. “"‘-“g"ﬁglgn.‘ ! ?‘

Manager
WESTON Analytical

AR301 170
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LISA LAKE
o ZInactive residential well LL-28

¢ Partially active (non-consumption
purpeses) residential well LL-124

NORTH BASE LANDFILL

© 1Inactive Production wells HIA-17, HIA-18'
¢ Monitor well RFW-=1 ' .
o Intermittent Stream ~ sediment

INCINERATOR/LANDFILL AND INDUSTRIAL AREAS

o Monitor wells REW=-2, 3, 4, 5, 6, and 7

—— o Monitor wells WRT-1, 2, 3, 4, 5, 6, and 7

o Production wells BIa~9, 11, and 13
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OMSTEAD A.F.B.
INORGANICS SUMMARY REPORT

FOR
SAMPLES RECEIVED AUG, 2, 1985

DATE OF REPORT:

AUSUST 30,

1985

B |11t~ E—
DATE SAMPLES COLLECTED: JULY 30-AUGUST 1, 1985
SAMPLES SUBMITTED BY: TOM DREW
R.F.M. NO. SAMPLE TOC,mg/L OIL & GREASE/IR
DESCRIPTION mag/L
8508-795-0010 WRT-1 2.0 0.84
-0020 WRT-2 1.5 0.29
-0030 WRT=3 1.9 0.18
-0040 WRT-4 1.2 <0.10
-0050 WRT-5 1.8 0.45
-0060 WRT-6 4.3 0.59
-0070 WRT-7 2.3 2.68
-0080 WRT-6 DUP, 4,3 0.47
-0080' DUP.  WRT-6 DUP. —- 0.41
(LAB DUPLICATE)
-0080 FIELD BLANK 1.0 0.17
-0100 RFW-6 1.6 0.34
-0110 RFW-7 233 75.8
-0120 RFW-1. 4.8 1.36
-0130 RFY-2 5.5 0.80
-0140 LISA LAKE #28 1.8 0.26
-0150 LISA LAKE #124 1.2 <0.70
-0160 WELL #13 1.4 <0.10
-0170 WELL #11 1.3 <0.10
-0170 DUP.  WELL #11 1.3 -
(LAB DUPLICATE)
8508-795-0170 SPIKE  WELL #11 102% RECOVERY -
{MATRIX SPIKE)
n§$§crlon LIMIT: 0.5 0.10
EPA METHOD: ey 7 AR30117

‘-~ & =

3
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DATE OF REPORT: AUG. 30, 1985

OLMSTEAD A.F.B. (CON'T.) PG. 2
R.F.W. NO. SAMPLE TOTAL COLIFORM F=_ NO3-NO, TURBIDITY
DESCRIPTION BACTERIA, COLONIES/  mag/L ma/L N.T.U.
. ~ 100 ml, Hy0

8508-795-0140  LISA LAKE #28 T s T <02 1.8 37.0

-0150 LISA LAKE #124 500 <0.2 5.3 2.3

-0150 DUP LISA LAKE #1248 —— <0.2 .—- ————

(LJ}?_DU?LICA_TE_) i _ S

0150  LISA LAKE #1284 — - 100% ——— ——

. -SPIKE (MATRIX SPIKE) ' -

DETECTION LIMIT: 1 e o2 0.5
DATE OF ANALYSIS: 8385 8-5-85  8-9-85 8-2-85°

DATE COLLECTED:
EPA METHOD:

8-1-85  8-1-85  8-1-85 8-1-85
MEMBRANE FILTER 340,3 . 353.2  180.1

AR3011T8
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DATE OF REPORT: September 5, 1985

. OLMSTEAD A.F.B.
" INORGANICS SUMMARY REPORT
FOR L
'SAMPLES REC'D AUGUST 2, 1985

( . ' © W.0. NO. 0628-05-50

OIL & GREASE gIR% T0C
R.F.W. NO. SAMPLE ATE . D DATE CONC.

DESCRIPTION COLLECTED ANALYZED mg/L COLLECTED ANALYZED mg/L
{ 8508-799-0010 PRODUCTION 8-1-85 8-2-85 1.04 8-1-85 8-5-85 2.4

WELL 17+ e +em = -
- = - - --0010 PRODUCTION  --- e T aiien fees
| DUP.  WELL #17-:-° 8. |

» (LAB DUPLICATE) - . :
-0020 PRODUCTION 8-1-85  8-2-85 _ 0.55 8-1-85  8-5-85 3.7 :

.-" HIA-TE WELL #187 o :
-0040 RFW WELL #3 8-2-85 8-2-85  14.2 8-2-85 8-5-85 -9.5 :

-0050 RFW WELL #4 8-2-85  8-2-85  9.61 8-2-85  8-5-85  10.0
-0080 RFW WELL #5 8-2-85  B8-2.85  1.52 8-2-85  8-5-85 -11.4
~0070  FIELD BLANK 8-2-85 ~ 8-2-85  0.16 8-2-85  8-5-85 1.5

e

WESTON Analytical Laboratories ° . WESTON Analytical Laboratories

[’ [{iA~/€  -0080 RFi-18 DUP  8-1-85 —- *'8-1-85  8-5-85 1.7
-00S0 PRODUCTION 8-2-85  8-2-85  0.13 8-2-85  B8-5-85 1.6 {

CowELL#S S

[’; ~ 8508-799/ LAB METHOD ~ -—- -— —— - 8-5-85 <0.5 :
g , ~ BLANK - i
8508-799/  METHOD SPIKE === =o- == mmm 8-5-85 éggz ;

A DETECTION LIMIT: ~ . 0.10 0.5 |
EPA METHOD: : 213.2 _ 415.2 ;

P * SAMP' & CANNOT BE LOCATED
- - s OIL/GREASE j
R.F.H. NO. SAMPLE DESCRIPTION DATE DATE CONCENTRATION !
e .- COLLECTED __ ANALYZED ug/g ;
I | 8508-799-0030  STREAM SEDIMENT _ 8.2-85 ~  8-14-85 96.6 |
8508-799/  _LAB METHOD BLANiL D TR - E

{' COMPILED BY: (| bt Gonks APPROVED BY § ~ (4 VAL [
Jufith A. Porta Earl M. Hansen, prboit A ' lgg |

. Laboratory Operations Manager . Manager i
|

!

| %
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ATA SUMMARY FOR: OLMSTEAD A.F.B. N , .
' DATE SAMPLE COLLECTED: August 1, 1985 DATE RECEIVED: August 2, 1985
RFW NO.: 3533-795-0140 ' ’ DATE ANALYZED: August 8, 1985

SAMPLE DESCRIPTION: LISA LAKE #28

6C ANALYSIS
YOLATILE COMPQUNDS
EPA METHOD 601, 602

REPORTING UKITS: ug/L
BROMOME THANE - < 4.0 1,3-TRANS DICHLOROPROPENE ¢ 5.9
- BROMOFORM < 8.0 1,3-CIS DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE < 2.0 METHYLENE CHLORIDE < 3.0
CHLOROBEKZENE "< 2.0 ' 1,1,2,2 TETRACHLORCETHANE < 2.0
CHLORODIBROMOMETHANE < 2.0 TETRACHLOROGETHYLENE 20
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE <2.0
2-CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
CHLOROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUCROMETHANE < &0 TRICHLOROFLUOROME THANE < 3.0 °
1,2-DICHLORDBENZENE < 3.0 YINYL CHLORIDE < 4.0
1,3-DICHLOROBENZENE < 3.0
1.4-DICHLOROBENZENE < 3.0 BENZENE | .
1.,1-DICHLOROETHANE . < 2.0 TOLUENE J
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-0ICHLOROETHYLENE < 2.0
OTHER
1,2-DICHLOROPROPARE < 2.0 .
CHLOROMETHAKE < 4.0
DETECTION LIMITS ARE INDICATED BY '

"LESS THAN™ SIENS

Approved By;

_Ear M. !-ianseaﬁ%t' ls‘.

Manager - e s
HESTONV Analytical Laboratorie

T .
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! -~ DATE OF REPUKI: August 16, 1985

‘ SUMMARY FOR: OLMSTEAD A.F.B.

M 'E SAMPLE COLLECTED: ; August 1, 1935 'DATE RECEIVED: August 2, 1985
lFH KO.: 8508 795_0150 _ DATE AHALYZED: August 3, 1985 -

[lPLE DESCRIPTION: LISA LAKE #124 .

6C ANALYSIS
. o VOLATILE COMPOUNDS
{ . EPA METHOD 601, 602

REPORTING UKITS: ug/L

B{OHOHETHANE < 4.0 1,3-TRANS DICHLOROPROPENE 5.9
3ROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
¢ RBON TETRACHLORIDE < 2.0  METHYLENE CGHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _<2.0 _
¢ LORODIBROMOMETHANE E"'Z”.‘ﬁ':”""””'”""TETRACHLOREETTY'EENE o < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE . » g
@ "HLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
JROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
T CHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
E;cmoaaazsmaaons?mns < 8,0  TRICHLOROFLUOROME THANE < 3.0

1.,2-DICHLORCGECHIENE <« 3.0 VINYL CHLORIDE - < 4.0

l

,3-DICHLOROBENZENE Y S
1,4-DICHLOROBENZENE S0 BENZENE ' - . 5
{“1 -DICKLOROETHANE ~  __ < 2.0 © TOLUENE S
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE e o
"y 1-D1 ROETHYLER < 2.0
["+1-DICHLOROETHYLEKE oTHER
\ ,2-DICHLOROPROPANE < 2.0
~HLOROME THANE < 4.0
3 S T
RETECTION LIMITS ARE INDICATED BY | -

| LESS THAN"

SIGNS

Approved BY:

garl M, Hansen, 53391 !BZ

Manager -—- -
whae ige o - WESTON Analytical Laboratorie
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ATA SUMMARY FOR:

RFW NO.: 8508.735-Q150 DUP,

URIE UF RLPURLC

OLMSTEAD A.F.B.
: DATE SAMPLE COLLECTED: August 1, 1985

DATE RE{_:EIVED: August 2, 1985
DATE ANALYZED: August g, 1985

' SAMPLE DESCRIPTION: LISA LAKE #124 - LAB DUPLICATE

GC ANALYSIS

YOLATILE COMPOUNDS

EPA METHOD 601, 602

AUQUST 10, ly¥% !

oa et

REPORTING UNITS: ug/L -
BROMOMETHANE < 4.0 1,3-TRANS DICHLOROPROPENE__ < 6.0

* BROMOFORM < 8.0 1,3-CIS DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE < 2.0 METHYLENE CGHLORIDE < 3.0
CHLOROBENZEXE < 2.0 1,1,2,2 TETRACHLOROETHANE _<2.0 - -~
CHLORODIBROMOMETHARE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE_< 2.0 -
2-CHLOROETHYLVINYL ETRER___ < 2.0 1,1,1 TRICHLOROETHANE < 2.0
SHLOROFORM < 2.0 1,1,2 TRICHLORDETHANE <20 @ .
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE <2.0 |
DICHLORGDIFLUOROMETHANE < 4.0 ' TRICHLOROFLUOROME THAKE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0 .
1,4-DICHLOROBENZENE < 3.0 BENZENE o <
1,1-DICHLOROETHANE < 2.0 TOLUENE <
1,2-DICHLOROETHANE < 2.0 ETHYL BENIENE < 2
1,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHAKE < 4.0
DETECTION LIMITS ARE INDICATED BY '

"LESS THAN" SIGNS

Manager
WESTON Analytica) Laboratori:
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|DATE EXTRACTED:

- 8507-795/SPIKE DUP.

S s e, e T
s i SRS EIENSN, P

DATE OF REPORT:

S OLMSTEAD A.F.B.
e HERBICIDE SUMMARY REPORT

FOR
SAMPLES REC'D AUGUST 2, 1985
-—.-W.0. NO. 0628-05-50

DATE SAMPLES CDLLECTED:

August 1 1985
August 7, 1985
August 9, 1985

DATE ANALYZED:

August 15, 1985

R.F.H. NO. SAMPLE 2,4-D 2,4,5-Tp 2,4,5-T
: DESCRIPTION ug/L ug/L ug/L
8507-795-0140 "LISA LAKE #28 <10 < <
-0150 LISA LAKE #124 <10 < <
8507795/ LAB METHOD BLANK <10 < <
8507-795/SPIKE METHOD SPIKE 21% REC. 35% REC. 25% REC.
"METHOD SPIKE DUPLICATE 17% REC. 36% REC. 25% REC.

--COMPILED BY:

7% APPROVED BY

udith A. Porta
Laboratory Operations Manager
WESTON Analytical Laborator1es

Earl M. Hansen, Ph.D.
Manager
WESTON Analytica1 Laboratories
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ROY F. WESTON
ORGANIC ANALYSIS DATA SUMMARY

: FOR
= - ——QLMSTED-A.F.B.

WATER-PESTICIDE/PCS SUMMARY REPORT

BETECTI1ON

B.S.D.

K. F.W.NGT— 8op8- [LIMITS 795-0150] 7950150 | Blank B.5.
SAHPLE EﬁhfﬁiF;i5ﬁ= 28 124

UATE COLLELTED:

DAIE EXIRALIED: 8-6-85 | 8-6-85 B-6-85 §-6-85

520

BATE ANALYZED: 8-8-85 | 8-8-85 | 8-8-86 | B-8-85

B=-8-85

PARAMETER, ug/L

Alpha=-3Hl -2 D ND ND NS

NS

Heta=-BHC

Delta=-8HC

Bamma-BHC (L indane) B3%

viE3

Heptachior 874

57%

Aldrin 53%

55%

Heptachior Epoxide NS

NS

Endosuitan | 1

Dieldrin .5 70%

742

&, §~DDE X

N
Endrin o2 g2

9132

Engosuifan 1! .5 i NS

NS

4,5%=-000

Endrin Aldehyde

Endosuitan Suitate

3, 4=001

T

83

Methoxychlar

Endrin Ketone

[l o

Chiordane

Toxaphene

Arocler=10715%

Arocior=1221

L

wnlohnkn

Aroclor=1232

Arpclor=1242

Arcclor=1248

Aroclor=1254

Areclor-1260

N.§. = Kot Spiked " N.D. = Not Detected < detection limit

Approved syf;::/;ié?ﬁy fgédvﬁ-c_,——

Earl M. Hansan, Ph D.

AR30.1159

Manager

WESTON Analytica
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i U —— e 1§ 1 & 1




DATE OF REPORT: August 16, 1985

DAIA SUMMARY FOR: OLMSTEAD A.F.B.

L..TE SAMPLE COLLECTED: August 1, 1985 DATE RECEIVED: August 2, 1985
T4 NO.: 8508-799-0010 _ - DATE ANALYZED: August 8, 1985

SAMPLE DESCRIPTION: PRODUCTION WELL 17

G6C ARALYSIS

- T T yOUATILE COMPOUNDS
{ . EPA METHOD 601, 602
. e ie__._  ...REPORTING UMITS: ug/L
WROMOMETHANE < 4.0 . 1,3-TRANS DICHLOROPROPENE _ . ¢ ¢
~ROMOFORM < 8.0 1,3-CIS DICHLOROPROPENE <2.0
|_LARBON TETRACHLORIDE <'2.0 METHYLENE GHLORIDE < 3.0
{CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0
| ‘HLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE_ 2.0
@ wLoroeTHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
CnLOROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
riICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
JICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUCROMETHANE = _< 3.0
' ,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE < 4.0
F,s-n:cm.onoeeuzaua < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE ' < 2
{ 151-DICHLOROETHANE < 2.0 TOLUENE < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-DICHLOROETHYLENE =~ ~__<2.0 OfHEQ"” T T
1,2-DICHLOROPROPANE < 2.0
}”":HLOROEETHANE - <4.0
~DETECTION LIMITS ARE INDICATED BY : '

{;“Less THAN" SIGNS

. _Approved Byl YIH [ XAARF
Earl M. Hansen| Ph.D.
Manager
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ATA SUMMARY FOR: OLMSTEAD A.F.B. , @ -
1 ' i
| DATE SAMPLE COLLECTED: August 1, 1985 BATE RECEIVED: August 2, 1985 .

. SAMPLE DESCRIPTION: PRODUCTION WELL 18

GC ANALYSIS
YOLATILE COMPOUNDS
EPA NETHOD 601, 602

' REPORTING UMITS: ug/L -

] .

' BROMOMETHAKE < 4.0 1,3-TRANS DICHLOROPROPENE_ < 6.0

.~ BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE  _< 2.0 i

' CARBON TETRACHLORIDE < 2.0 METHYLENE CHLORIDE < 3.0
CHLOROBEKZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0 -
CHLORODIBROKOME THANE < 2.0 TETRACHLOROETHYLENE < 2.0 -
CHLOROETHARE < 2.0 1,2 TRANS DICHLOROETHYLENE < 2.0 -
2 .CHLOROETHYLVINYL ETHER___ = 2.0 1,1,1 TRICHLOROETHANE < 2.0
CHLOROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0 . .
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROMETHANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - <4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE )
1,1-DICHLOROETHANE < 2.0 TOLUENE < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2 -
1,1-DICHLORGETHYLEXKE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY : : )

" ESS THAN" SIGKRS

Apsroved E@DZ/W

far? M. Ranserp E%01 1 5T

Manager gl Ak o
WESTON Analytical Laboratorie
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DATE OF REPORT: August 16, 1985

..a . SUMMARY FOR: OQLMSTEAD A.F.B.

n‘"'re'SAE&LE'EO'ELETED:Augu'st”i: 1985  DATE RECEIVED: August 2, 1985

RFW NO.: 8508-799-0080 H‘f\'{g DATE AMALYZED: August 12, 1985
L) B :

J MPLE DESCRIPTION: RFW-18 DUP,

' GC ANALYSIS
, VOLATILE COMPOUNDS
f _ : EPA METHOD 601, 602 ,
- | REPORTING UNITS: ug/L

(:ononsrmuz < 4,0 1,3-TRANS DICHLOROPROPENE . ¢ o
BROMOFORM . ___<B8.0 ___ 1,3.C1S DICHLOROPROPENE <2.0
| ARBON TETRACHLORIDE 2.0 .  METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 - 1,1,2,2 TETRACKLOROETHANE _< 2.0
| HLORODIBROMOMETHANE ~ ___<2.0 ~ TETRACHLOROETHYLENE < 2.0
'‘CHLOROETHANE <2.0 1,2 TRANS DICHLOROETHYLENE < 2.0

.‘ ~HLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHAKE < 2.0
. -OROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
O TCHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE < 2.0
[ '1CHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE <3.0 YINYL CHLORIDE - < 4,0
| »3-DICHLOROBENZENE <30 .
1,4-DICHLOROBENZENE < 3.0 BENZENE . 2
L ,1-DICHLOROETHANE < 2.0  TOLUENE .
1,2-DICHLORDETHANE e 2.0 ETHYL BENZENE < o
f"l +1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0

~~CHLOROME THANE : < 4.0

{
DETECTION LIMITS ARE INDICATED BY -

EELESS THAN" SIGNS _ - } o

Earl M. Hans 33

- - =R e e=ET T s T s e - Manager <~ Bg" §§

-~ MWESTON Analytical Laboratori




BAIE OF REZ7URTS: August 16, 1985
DATE OF REVISED REPORT: October 28, 1985

ATA SUMMARY FQR: OLMSTEAD A.F.B. , . .

DATE SANPLE COLLECTED: August 1, 1585 DATE RECEIVED: August 2, 1985

RFW NO.: 8508-795-0120 DATE ANALYZED: August 8, 1985

SAMPLE DESCRIPTION: RFW-1

6C ANALYSIS
YOUATILE COMPOUNDS
~ EPA METHOD 601, 602

REPORTING UNITS: ug/L

BROMOME THARE < 4.0 1,3-TRANS DICHLOROPROPENE . g.¢

“BROMOFORM - < 8.0 1,3-C1S DICHLOROPROPENE < 2.0

CARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBEXZENE . 13 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLORODIBROMOME THANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE 9.2, 1,2 TRANS DICHLOROETHYLENE 46
2-CHLOROETHYLYINYL ETHER < 2.0 1,1,1 TRICHLORDETHANE < 2.0
CHLOROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE 41
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZEXE < 3.0 VINYL CHLORIDE < 4.0
1,3-DICHLOROBENZENE < 3,0 L : :
1,4-0ICHLOROBENZENE 14 * BENZENE .
1,1-DICHLOROETHANE 7.8 TOLUENE <
1,2-DICHLOROETHANE < 2.0 ETHYL BENZEKE < 2 -
1,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0 _
CHLOROMETHANE < 4.0 )
DETECTIOK LIMITS ARE INDICATED BY * = REVISION .

*LESS TBAR™ SIGNS

Approved B8y:

Earl M, Hanse.nﬁﬁiﬁﬂi l_‘_

Manager I
WESTON Analytical Laboratorie
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DATE OF REPORT: August 16, 1985

D, A SUMMARY FOR: OLMSTEAD A.F.B. . _. o . )

L .TE SAMPLE COLLECTED: August-l, 1985 DATE RECEIVED: august 2, 1985
P"H NO.: 8508-799-0030

DATE ANALYZED: August 8, 1985
!

SAMPLE DESCRIPTION: STREAM SEDIMENT

o

. GC ANALYSIS
VOLATILE COMPOUNDS
EPA METHOD 601, 502

_--u-.,,-.‘

k

5 ROMOME THANE ‘ < 4.0 1,3-TRANS DICHLOROPROPENE < 6.0
"ROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
{_ARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
ic_monossuzsus < 2.0 1,1,2,2 TETRACRLOROETHANE _< 2.0
| 'HLORODIBROMOMETHANE ~ ___ < 2.0 TETRACHLOROETHYLENE .<2.0
CHLOROETHANE __<a.n0 1,2 TRANS DICHLOROETHYLENE_< 2.0

~HLORGETHYLVINYL ETHER___ < 2.0 1,1,1 TRICHLOROETHAKE < 2.0

L...OROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
r‘:cawaoaaouonsmms < 2.0 TRICHLOROETHYLENE < 2.0
"9 TCHLORODIFLUOROMETHANE < 4,0 TRICHLOROFLUOROMETHANE =~ _< ===
- ,2-DICRLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
{:,3-DICHLOROBENZENE ¢ 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE ‘ < 2

., 1-DICHLOROETHANE < 2.0 TOLUENE < 2

1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE __ < 2
[1 ,1-DICHLOROETHYLENE  __ < 2.0 on;sn ' |
1,2-DICHLOROPROPANE < 2.0

Q'ZHLOROMETHANE . < 4.0

~DETECTION LIMITS ARE INDICATED BY
[ ™LESS THAN" SIGNS

. Approved B

—.-— REPORTING UNITS: ng/d

&)

FTM. Hansen, Phsl-, -
Manager .
- WESTON Analytical Laboratorie

£
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REPORTING UMITS: ug/L
BROMOME THAKE < 4.0 1,3-TRANS DICHLOROPROPENE . g.p
. BROMQFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
.+ CARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE <2.0 . 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE . < 2.0 1,2 TRANS DICHLOROETHYLENE < 2.0
2-CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLORGETHANE < 2.0
SHLORQFORM < 2.0 1,1,2 TRICHLORDETHARE < 2.0 .
DICHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROMETHANE < 3.0
1,2-DICHLOROBENZENE < 3.0 "YINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 2.0 - BENZENE | . 2
1,1-DICHLOROETHANE < 2.0 TOLUENE | < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE ' < 2
1,1-DICHLOROETHYLEKNE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0
DETECTIOK LIMITS ARE INDICATED BY - ’

VAIE UPFr RLPURI . AUQUST 1D, LY8D

'ATA SUMMARY FOR: OLMSTEAD A.F.B. @

DATE SAMPLE COLLECTED: August 1, 1985 ~  DATE RECEIVED: August 2, 1985

REW NO.: B508-795-0130 DM‘; ANALYZED: August 8, 1985

SAMPLE DESCRIPTION: RFW-2

GC ARALYSIS
VOLATILE COMPOUNDS
EPA METHOD 601, 602

"LESS THAN" SIGNS

';pproved sy%f"){/ézk

by

Earl M. Hansegﬁg‘ﬂof } 9’.

Manager R R
WESTON Analytical Laboratoria
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ik SUMMARY FOR: OLMSTEAD A.F. B
)| 1€ SAMPLE COLLECTED:

IFW NO.: B8508-799-0040

S[APLE DESCRIPTION: RFW WELL #3

) FI-

- -y

JEOMOMETHANE

DATE OF REPORT:

August 2, 198BS

6C ANALYSIS
. 'VOLATILE COMPOUNDS
! “EPA METHOD 601,

DATE RECEIVED: August 2, 1985
DATE ANALYZED: August 8, 1985

502 |
REPORTING UNITS:

August 16, 1985

OTHER

ug/L
1,3-TRANS DICHLOROPROPENE . 6.
1,3-CIS DICHLOROPROPENE . 2.0
METHYLENE GHLORIDE < 3.0
1,1,2,2 TETRACKLOROETHANE _ < 2.0
TETRACHLOROETHYLENE 1.4
1,2 TRANS DICHLOROETHYLENE__ 360
1,1,1 TRICHLOROETHANE 3 .
1,1,2 TRICHLORDETHANE < 2.0
TRICHLOROETHYLENE 230 -
TRICHLOROFLUOROME THANE < 3.0
VINYL CHLORIDE - < 4.0
BENZEXE 2 .
 TOLUENE 2 .
ETHYL BENZENE < 2

DETECTION LIMITS ARE INDICATED BY
|.LESS THAN" SIGNS

< 4.0
BROMOFORM . < 8.0
¢ RBON TETRACHLORIDE < 2,0
CHLOROBENZENE - <2.0
{1Loaontsnon0ustaans < 2.0
CHLORGETHANE < 2,0
.“"HLOROETHYLVINYL ETHER < 2.0
.. JROFORM < 2.0
ICHLOROBROMOME THANE < 2.0
FICHLDRODIFLUDROMETHANE < 8.0
J-»2-DICHLOROBENZENE 8.9
| +3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0
,1-DICHLOROETHANE < 2.0
1,2-DICHLOROETHANE < 2.0
", 1-DICHLOROETHYLENE < 2.0
v »2-DICHLOROPROPANE < 2.0
HLOROME THANE < 4.0

gEarl M. Hansen, Phﬁﬁaﬁ[ 192

= .= Manager
, HESTDN Analytical Laboratorie

T S )
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BATE OF REPORT: August 16, 1985

ATA SUMMARY FOR: OLMSTEAD A.F.B. ‘ .
DATE SAMPLE COLLECTED:August 2, 1985 DATE RECEIVED: August 2, 1985
RFW NO.: B8508-799-0050 DATE ANALYZED: August 12, 1985

SAMPLE DESCRIPTION: RFW WELL 4

GC ANALYSIS
YOLATILE COMPOUNDS
EFA METHOD 601, 602

- - o v o e Foh oalin ik, e -

REPORTING UNITS: ug/L

. BROMOMETHANE < 4.0 1,3-TRANS DICHLORGPROPERE . 6.0

" BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0

" CARBON TETRACKLORIDE 2.0 . METHYLENE CGHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLOROOIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLORQETHYLENE 2.0
2-CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
CHLOROFORM < 2.0 1,1,2 .TRICHLORDETHANE < 2.0 .
DICHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE 2.0
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE < 2
1,1-DICHLORGETHANE < 2.0 TOLUENE 3 .
1,2-DICKLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-DICHLORCETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE ' < 4.0
DETECTION LIMITS ARE INDICATED BY oL

“LESS THAN™ SIGNS

Approved Béf} ' OL\

garl M. Hansén.

Manager Phﬂa3g '?3_

[

WESTON Analytical Laboratories
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DATE OF REPORT: August 16, 1985

JJ\- . SUHHAR‘I’ FOR DLHSTEAD A F. B

3 TE SAMPLE COLLECTED:August 2, 1985 " DATE RECEIVED: August 2, 1585

SJ‘nMPLE DESCRIPTION: RFWWELL 5

P T T o
GC ANALYSIS

- : . VOLATILE COMPOUNDS
{ EPA METHOD 601, 602

.
L3

, : REPORTING UNITS: ug/L
[’.zononsmms < 4.0 1,3-TRANS DICHLOROPROPENE_ . 6.0
‘PROMOFORM < 8.0 1,3-CIS DICHLOROPROPENE < 2.0
{ iRBON TETRACHLORIDE 2.0 . METHYLENE GHLORIDE < 3.0
cmonoseuzsuz < 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
( ALORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE 3.0

@ -nLoroeTHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
¢ OROFORM <2.0 . 1,1,2 TRICHLORDETHANE < 2.0

‘ICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE 2.0
o ICHLORODIFLUOROME THANE < 4,0 TRICHLOROFLUOROME THANE < 3.0
{‘-,Z-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0

,3-DICHLORDBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE ' )

( ,1-DICHLOROETHANE < 2.0 . TOLUENE 4 .

1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
| ,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE - < 2.0
iff:RLononETHANE < 4.0
(IETECTION LIMITS ARE INDICATED BY T .

*LESS THAN® SIGNS
[
. Approved Byt/ X:

Hanager
V:_J,:HESTON,Ana1yticaI Laboratorie
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ATA SUMMARY FOR:

RFW NO.: 8508-795-010C
SAMPLE DESCRIPTION: RFW-6

URIE Ur KLPFVURI S

QLMSTEAD A.F.8.
DATE SAMPLE COLLECTED: July 31, 1985

‘6C ANALYSIS

YOLATILE COMPOUNDS

EPA METHOD 601, 602

AUgUSEC 1D, 1980

DATE RECEIVED: August 2, 1985
DATE ANALYZED: August 8, 1985

REPORTING UMITS:

ua/L
BROMOMETHANE < 4.0 1,3-TRANS DICHLOROPROPENE . ¢ 0
" - BROMDFORM < 8.0 1,3-CIS DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLORODISROMOMETHARE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE 2
2-CHLOROETHYLYINYL ETHER < 2.0 1,1.1 TRICKLOROETHANE < 2.0
SHLORGFORM 2.0 - 1,1,2 TRICHLORDETHANE < 2.0
DICHLOROBROMOME THANE < 2.0 TRICHLORGETHYLENE 36
DICHLORGDIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZEXE < 3.0 VINYL CHLORIDE < 4.0 »
1,3-DICHLOROBEMZENE < 3.0
1,4-DICHLOROBENZENE < 2.0 BENZENE < 2
1,1~DICHLORGETHANE < 2.0 TOLUENE < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-DICHLORDETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE ¢ 2.0
CHLOROMETHANE < 4,0

DETECTION LIMITS ARE INDICATED BY

"LESS THAK" SIGNS

Approved a@/}/@/@/@#«\

-

Earl M, Hanserﬁ
Manager

AR301199
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"UAIE UP KEPUKI: AUQUST 1B, LlY¥8D
r‘: - .
! . SUMMARY FOR: OLMSTEAD A.F.B.
0 TE SAHPLE"COLLEtTED Ju'ly 36 1985 ~ DATE RECEIVED: August 2, 1985
REW NO.: 8508-795-0110 - DRTE ANALYZED: August 8, 1985
S _MPLE DESCRIPTION: RFW-7 .
GC ANALYSIS
VOLATILE COMPOUNDS
[ EPA KETHOD 601, 602
T ' REPORTING UNITS: ug/L
{zononETHAna < 4.0 1,3-TRANS DICHLORQOPROPENE <« .0
ROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE . 2.0
raason TETRACHLORIDE - < 2.0 METHYLENE GHLORIDE 13 .
CHLOROBENZENE . < 2.0 . 1,1,2,2 TETRACHLOROETHANE . < 2.0
EHLDRODIBROHOMETHARE e 2.0 " TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE_. 2.0
‘IF"HLOROETHYLVIRYL'ETHER < 2.0 1,1,1 TRICHLORGETHANE < 2.0
v...ORGFORM 2.0 . 1,1,2 TRICHLORDETHANE < 2.0
~ICHLOROBROMOMETHANE < 2.0 TRICKLOROETHYLENE < 2.0
{"IanonoozFLuononErHAﬂf"'"";4;g:' 77 TRICHLOROFLUOROME THANE < 3.0
J +2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0 .
[.,3-DICHLOROBENZENE ~ __ < 3.0 S | |
1,4-DICHLOROBENZENE < 3.0 BENZENE ' < 2
,1-DICKLOROETHANE < 2.0 TOLUENE < 2
1,2-DICHLOROETHANE =~ < 2.0 ETHYL BENZENE < 2
© 9. Tt E 0 < 2.0
{i.l DICHLOROETHYLENE < OTHER
1,2-DICHLOROPROPARE < 2.0
{1HLOROHETHAHE <4.0
(DETECTION LIMITS ARE INDICATED BY ' .
'LESS THANK® SIGAS

Approved B;.

o | | © Earl M. Hansen, g | _
' ' Manager i‘?@m ‘?§

| __MESTON Analytical Laboratorie
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DATE OF REPORT: August 16, 1985

'ATA SUMMARY FOR: OLMSTEAD A.F.B. . -
DATE SAMPLE COLLECTED: July 30, 1985 BATE RECEIVED: August 2, 1985 :
-i REW NO.: 8508-795-0010 : - DATE ANALYZED: August 7, 1985 -

.

SAMPLE DESCRIPTION: WRT-1

GC ANALYSIS
YOLATILE COMPOUNDS
EPA METHOD 601, 602

REPORTING UMITS: ug/L ~
BROMOMETHANE l < 4.0 1,3-TRANS DICHLOROPROPENE . g0 -
- BROMOFORH < 8.0 - 1,3-CIS DICHLOROPROPENE < 2.0 -
CARBON TETRACHLORIDE 2.0 . METHYLENE GHLORIDE < 3.0 -
CHLOROBENZENE < 2,0 1,1,2,2 TETRACHLOROETHANE <20 . -

CHLORODOIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 7,2 TRANS DICHLOROETHYLENE _ 13
2-CHLOROETHYLYINYL ETHER _ < 2.0 1,1,1 TRICHLOROETHAKE < 2.0
CHLOROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2,0
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE 55 -
DICHLORODIFLUOROMETHANE < 8.0 TRICHLOROFLUOROME THANE < 3.0 ,
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0 -
1,3~DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3,0 BENZENE < 2 -
1,1-DICHLOROETHANE < 2.0 TOLUENE <2 —
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2 "
1,1-DICHLOROETHYLENE < 2.0 °

OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4,0 -
DETECTION LIKITS ARE INDICATED BY : -

"LESS THAN" SIGNS -

.Approved gy

Earl M, Hanserﬁ;fi“g{?j ]?Z. )

R “-I'V‘"zv) ST Tm—ny




Q 7 SUMMARY FOR: OLMSTEAD A.F.B.

‘ }

f ROMOME THANE < 4,0
BROMOFORM <80 B
| ARBON TETRACHLORIDE 2.0 -
CHLOROBENZENE < 2.0
{ "HUOGRODIBROMOMETHANE = < 2.0
CHLOROETHANE < 2.0
‘*--cm.oaosmw.-vmu ETHER < 2.0
OROFORM < 2.0
ICHLOROBROMOMETHANE < 2.0
ﬁmﬂz.oaonmuononzmms_ __ <40

1 2-DICHLOROBENZENE _ 0
»3= DICHLOROBENZENE < 3.0

1 4-DICHLOROBENZENE < 3,0
( ,1-DICHLOROETHANE <2.0
,2-DICHLOROETHANE < 2.0
[1 »1-DICHLOROETHYLENE < 2.0
,2-DICHLOROPROPANE « 2.0
._CHLOROMETHANE < 4.0

nzracnon LIMITS ARE z__yp__zcarsn BY
( LESS THAN" SIGNS

" DATE OF REPORT:

n"'"*r"i:' SAMPLE COLLECTED: July 30, 1985

- —GC ANALYSIS
_VOLATILE COMPOUNDS
EPA METHOB 601,

DATE RECEIVED: pugust 2, 1985
DATE ANALYZED: August 7, 1985

a:u NO.: 8508-795-0020
J “MPLE DESCRIPTION: WRT-2Z

602

August 16, 1985

REPORTING UMITS: - ug/L
1,3-TRANS DICHLOROPROPENE .60
1,3-CIS DICHLOROPROPEHE < 2.0
" METHYLENE GHLORIDE < 3.0
1,1,2,2 TETRACHLOROETHANE < 2.0
TETRACHLOROETHYLENE <20
1,2 TRANS DICHLOROETHYLENE 3.8
1,1,1 TRICHLOROETHANE < 2.0
1,1,2 TRICKLORDETHANE < 2,0
TRICHLOROETHYLENE 30
'TRICHLOROFLUORGMETHANE < 3.0

"VINYL CHLORIDE T < 4.0
BENZENE < o
TOLUENE < ?
ETHYL BENZENE < 2
OTHER

App;oved BY:

Earl M. Hansen. PW&

Manager

AR301198

WESTON Analytical Laboratorie




: DATE OF REPORT: August 16, 1985 £

JATA SUMMARY FOR: OLMSTEAD A.F.B. ' .

DATE SAMPLE COULECTED: July 30, 1985 DATE RECEIVED: pygust 2, 1985

RFW NO.: 8508-795-0030 DATE ANALYZED: August 8, 1985

SAMPLE DESCRIPTION: WRT-3

GC ARALYSIS
VOLATILE COMPOUNDS
EPA METHOD 601, 602

REPORTING UNMITS: ug/L .

BROMOMETHANE < 4,0 1,3-TRANS DICHLOROPROPENE . 6.0
BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
CARBONK TETRACHLORIDE , 2.0 . METHYLENE CGHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE _ 8.3
2~CHLOROETHYLYINYL ETHER < 2.0 1,7,1 TRICHLOROETHAKRE < 2.0
CHLOROFORK < 2.0 1,1,2 TRICHLORDETHANE < 2,0 .
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE 32
DICHLORODIFLUORGMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE < 4.0
1,3-DICHLOROGBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE < 2
1,1-0ICHLOROETHANE < 2.0 TOLUENE < 7
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-DICHLORQETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0 :
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY ’
*LESS THAN" SIGNS

Approved By

Earl M. Hansem;
Manager

WESTON Analytical Laboratorie




DATE OF REPORT: August 16, 1988

0 + SUMMARY FOR: OLMSTEAD A.F.B.
E
R

‘TE SAMPLE COLLECTED: July 30, 1985 - DA?E RECEIVED Augustz 1985
DATE ANALYZED: August 8, 1985

SW NO.:8508-795-0040
inHPLE DESCRIPTION: WRT-4

r o
) 6C ANALYSIS
{ © -~ —YQLATILE COMPOUNDS
{ , EPA METHOD 601, 602
e e eee ... .. REPORTING UMITS: ug/L
L ROMOMETHANE < 4.0 . 1,3-TRANS DICHLOROPROPENE . 5.0
RROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
1 ‘\RBON TETRACHLORIDE 2.0 - METHYLENE GHLORIDE < 3.0
CHLOROBENZENE 3.1 . 1,1,2,2 TETRACHLOROETHANE < 2.0
4 HLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE 2.0
CHLOROETHANE < 2.0 . 1,2 TRANS DICHLOROETHYLENE_ 30 -
@ HLOROETHYLVINYL ETHER__ < 2.0 1,1,1 TRICKLOROETHAKE < 2.0
.. .OROFORM < 2.0 1,1,2 TRICHLORDETHANE < 2.0
(*mnwnosnononemme - <20 TRICHLOROETHYLENE 17
SI1CHLORODIFLUOROMETHANE < 4,0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE < 4.0
| ,3-DICHLOROBENZENE < 3,0
1,4-DICHLOROBENZENE  __<3.0 ~~  BENZENE ' < 2
. s 1=-DICHLOROETHANE ' < 2.0 TOLUENE <
'1 2 _DICHLOROE THANE <20 ETHYL BENZENE < 2
,1-DICHLOROETHYLENE = 2.0 . GTHER :
l.Z-BICHLORDPRGPANE < 2.0
I“tHLOROMETHANE <4.0
DETECTION.LIMITS ARE mnxcmzn BY .
L’Lsss THAN" SIGNS
Approved B 4
gEarl M, Hansen. Ph.D,
Manager
- L. . WESTON AnaIyticaI Laboratorie




JATA SUMMARY FOR: . OLMSTEAD A.F.B.
DATE SAMPLE COLLECTED: July 31, 1985
RFW NO.: 8508-795-0050

SAMPLE DESCRIPTION: WRT-S

PSS

- ek ceml we—.

6C ANALYSIS

BROMOMETHANE < 4.0
" BROMOFORM ' < 8.0
CARBON TETRACHLORIDE <2.0
CHLOROBENZEXE < 2.0
CHLORODIBROMOME THANE < 2.0
CHLORGETHANE < 2.0
2-CHLOROETHYLYINYL ETHER < 2.0
CHLOROFORM < 2.0
DICHLOROBROMOMETHANE < 2.0°
DICKLORODIFLUCROMETHANE < 4.0
1,2-DICHLOROBERZENE __ ¢ 3.0
1,3-DICHLOROBENZENE < 2.0
1,4-DICHLOROBENZENE < 3.0
1,1-DICHLOROETHANE < 2.0
1,2-DICHLOROETHANE < 2.0
1, 1-DICHLOROQETHYLENE < 2.0
1,2-DICHLOROPROPARE < 2.0
4.0

CHLOROMETHANE B <

DETECTI{JK LIKITS ARE INDICATED BY
"LESS THAN® SIGNS

_AR301201

L R R vr————— g g

R o e Saom o
LR et g et R

OATE OF REPORT: August 16, 1985

DATE RECEIVED: August 2, 1985.
DATE ANALYZED: August 8, 1985

YOLATILE COMPOUNDS
EPA METHOD 601, 602

REPORTING UNITS: ug/L
1,3-TRANS DICHLOROPROPENE . ¢ g
1,3-C1S DICHLOROPROPENE . 2.0
METHYLENE CHLORIDE < 3.0
1,1,2,2 TETRACHLOROETHANE < 2.0
TETRACHLOROETHYLENE < 2.0

1,2 TRANS DICHLOROETHYLENE_ 8.7

1,1,1 TRICHLOROETHANE < 2.0
1,1,2 TRICHLORDETHANE < 2.0
TRICHLOROETHYLENE 35
TRICHLOROFLUOROME THANE < 3.0
VINYL CHLORIDE - < 4.0
BENZENE | < 2
TOLUENE . -
ETHYL BENZENE < 2

OTHER

Approved By&m‘—

Earl M, Hansen R&&Giz

Manager = - - - = - -oT- -

WESTON Analytical Laboratorie

e

#)

“y

s




0. SUHHARY FOR:
rf TE SAMPLE COLLECTED:
RCW NO.: B8508-795-0060
énHPLE DESCRIPTION: WRT-6

OLMSTEAD A.F.B.
July 31, 1985

DATE OF REPORT:

August 16, 1985

DATE RECEIVED:AugustVZ, 1985
DATE ANALYZED: August &, 1985

G6C ANALYSIS

~EPA METHOD 601, 602

o REPORTING UNITS: ug/L
1,3-TRANS DICHLOROPROPENE . 6.0
1,3-CIS DICHLOROPROPENE < 2.0
METHYLENE GHLORIDE < 3.0
1,1,2,2 TETRACHLOROETHANE _< 2.0
TETRACHLOROETHYLENE _<eo0

1,2 TRAKS DICHLOROETHYLENE _ 53
1,1,1 TRICHLOROETHANE < 2.0
1,1,2 TRICHLORDETHANE < 2.0
TRICHLOROETHYLENE 19

TRICHLOROFLUOROMETHANE < 3.0
VINYL CHLORIDE - < 4.0
BENZENE : .
© TOLUENE . -
ETHYL BENZENE < >

OTHER

r -~ «— -YOLATILE COMPOUNDS
[ROMOHETHANE < 4.0
2ROMOFORM < 8.0
| ARBON TETRACHLORIDE < 2.0
CHLOROBENZENE < 2.0
HLDRODIBROMOMETHANE < 2.0
CHLOROETHANE "< 2.0
A ~HLOROETHYLVINYL ET"E'“‘“??-U
¢...OROFORM < 2.0
(uICHLOROBROMGMETHANE < 2.0
JICHLORODIFLUOROMETHANE < 4.0
.1,2-DICHLOROBENZENE < 3.0
¢ ,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0
,1=DICHLOROETHANE < 2,0
1,2-DICHLOROETHANE - 2,0
[ﬁ.&-nituLoRﬁifﬁﬁftxa « 2.0
7,2-DICHLOROPROPANE < 2.0
< 4.0

)—‘HLOROMETHANE

( ETECTIOH LIMITS ARE INDICATED BY

LESS THAN" SIGNS

E: , DR

gari M. Hansen. Ph.D.

Manager 5330 1202

WESTON Analytical Laboratorie

/
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YATA SUMMARY FQR: OLMSTEAD A.F.8.
DATE SAMPLE COLLECTED:
RFW NO.: 8508-795-0080

SAMPLE DESCRIPTION: WRT-G DUP.

July 31, 1985

e e m e MR sl et e e

GC ANALYSIS

UAIE UF XEPUKI: AUGUST 16, 1985

PR

sk

[}

DATE RECEIVED: August 2, 1985
DATE ANALYZED: August 8, 1985

VOLATILE COMPOUNDS

EPA METHOD 601,

BROMOME THAKE < 4.0
.. BROMOFORN < 8.0
CARBON TETRACHLORIDE < 2.0
CHLOROBENZENE < 2.0
CHLORODIBROMOME THANE < 2.0
CHLOROETHANE < 2.0
2-CHLORGETHYLVINYL ETHER < 2.0
SHLOROFORM < 2.0
DICHLOROBROMOMETHANE < 2.0
DICHLORGOIFLUOROMETHANE < 4.0
1,2-DICHLOROBENZENE < 3.0
1,3~DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0
Y,.1-DICHLOROETHANE < 2.0
1,2-0DICHLOROETHANE < 2.0
1,1-DICHLOROETHYLENE < 2.0
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0

DETECTION LIMITS ARE INDICATED B8Y
"LESS THAK™ SIGNS

T T T S —— .
el o Lt e

602 -
REPORTING UNITS: ug/L

1,3-TRANS DICHLOROPROPENE . 6.0 ’

1,3-C1S DICHLOROPROPENE < 2.0
METHYLENE GHLORIDE < 3.0 .
1,1,2,2 TETRACHLOROETHANE < 2.0 N
TETRACHLOROETHYLENE <20
1,2 TRAKS DICHLORGETHYLENE &

1,1,1 TRICHLOROETHANE < 2.0 |
1,1,2 TRICHLORDETHANE 2.0 @
TRICHLOROETHYLENE 19 N
TRICHLOROFLUOROME THANE < 3.0

YINYL CHLORIOE - =40
BENZENE < 2

TOLUENE . 9

ETHYL BENZENE ' P

OTHER

Approved By

EarT M. HansenAR@gizg\i

Manager T
WESTON Analytical Laboratoris
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{ . A . _._DATE OF REPORT: August 16, 1985

i) - . . R - B

~aT4 SUMMARY FOR: OLMSTEAD A.F.B.
,\ 1€ SAMPLE COLLECTED: July 31, 1985 DATE RECEIVED: August 2, 1985
‘ ATE AN s A .
RFH NO.: 8508-795-0070 D E, ALYZE,D ugust & 1985

ﬁ MPLE DESCRIPTION: WRT-7

- - © GC ANALYSIS o
- . .. ... YOLATILE COMPOUNDS
I : EPA METHOD 601, 602
o REPORTING UNITS:  wg/L
- - e :
L. AQOMOMETHANE < 4.0 1,3-TRANS DICHLOROPROPENE < 6.0
BROMOFORM | "7 <80 1,3-CIS DICHLOROPROPENE < 2.0
| ARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0
{ HLORODIBROMOMETHANE < 2.0~ TETRACHLOROETHYLENE < 2.0
CHULOROE THANE < 2.0 1,2 TRANS DICHLORQETHYLENE__ 2.3
- ~HLOROETHYLVINYL ETHER__ < 2.0 1,1,1 TRICKLOROETHANE 2.5
@ _ororory <2.0 1,1,2 TRICHLORDETHANE < 2.0
~1CHLOROBROMOME THANE <2.0 - TRICHLOROETHYLENE 37
ICHLORODIFLUOROHETHANE .40 _ TRICHLOROFLUOROMETHANE < 3.0
,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE < 4.0
1 ,3-DICHLOROBENZENE ~ __<3.0 __
1, 4-DICHLOROBENZENE ~ _ _<3.0 __~ BENZENE ' <
,1-DICHLOROETHANE ~__ < 2.0  — '~ ~TOLUENE : <
'i .z-nlcat'ck'ot‘r"ﬁl‘ﬂe < 2.0 ETRYL BENZENE < 2
) s V-DICHLOROETHYLENE < 2.0 OTHER '
1,2-DICHLOROPROPANE < 2.0 :
J“HLOROMETHAHE <4.0

—DETECTION LIMITS ARE IHDICATED BY
{__"LESS THAK" SIGNS

. ... . . Ear T x. Hansﬁ Ph.D.- -
e T U Manager |
WESTON Analytical Laboratorie

. AR30120L




STt s < DATE OF REPORT: August 16, 1985

*TA SUMMARY FQR: OLMSTEAD A.F.B.

Ate SAMPLE COLLECTED:August 2, 1985 DATE RECEIVED: August 2, 1985 . ,

FW MO.: B8508.795-0090 DATE ANALYZED: August 12, 1985
) A -9
AMPLE DESCRIPTION: PRODUCTION WELL 9

6C ANALYSIS
VOLATILE COMPOUNDS
EPA METHOD 601, 602

REPORTING UMITS: ug/L
3ROMOMETHANE < 4.0 1,3-TRANS DICHLOROPROPENE . .0
BROMOFORM < 8.0 1,3-CIS DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE _ 2.0 . METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0
CHLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE . < 2.0 1,2 TRANS DICHLOROETHYLENE ¢ 2 0
2.CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0 )
ROFORM < 2.0 1,1,2 TRICHLORDETHANE 2.0 @ '
DICHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THAKE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0 |
1,4-DICHLOROBENZENE < 3.0 BENZENE -
1,1-DICHLOROETHANE < 2.0 TOLUENE <
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE ‘ <
1,1-DICHLOROETHYLENE < 2.0 OTHER | _ |
1,2-DICHLOROPROPANE < 2.0 . :
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY .

"LESS THAN" SIGNS

/s-’
Approved Byl 7L/ )

Earl M. Hansen, ?ﬁ.b:
Manager
WESTON Analytical Laboratorie

-
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DATE OF REPORT: August 16, 1985

{
@  sUMMARY FOR: OLMSTEAD A.F.B.
i

D..TE SAMPLE COLLECTED:August 2, 1885 DATE RECEIVED: August 2, 1985
&W NO.: 8508-799-0090 DUP. DATE :NJ;LYZE__D: August 12, 1985
HIA-

SAMPLE Dgscg{pﬂou LAB DUPLICATE - PRODUCTION WELL 9 -
F S o e+ e v

[
H
Vs

GC ANALYSIS

j- - o “YOLATILE COMPOUNDS
. . . EPA METHOD 601, 602
5 S o ~ REPORTING UNITS: ug/L
'SROMOMETHANE .  __. <40 ~1,3-TRANS DICHLOROPROPENE__ < 6.0
"ROMOFORM ' < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE 2.0 _ - METHYLENE CGHLORIDE < 3.0
~HLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHAKE _< 2.0
[ HLORODIBROMOMETHANE < 2.0 TETRACHLOROETHYLERE < 2.0
_CHLOROETHANE : < 2.0. 1,2 TRANS DICRLOROETHYLENE_< 2.0
~HLOROETHYLVINYL ETHER___< 2.0 1,1,1 TRICHLOROETHANE < 2.0
CHLOROFORM ~< 2.0 1,1,2 TRICHLORDETHAXE < 2.0
3 1CHLOROBROMOME THANE - < 2.0 TRICHLOROETHYLENE < 2.0
"DICHLORODIFLUOROMETHANE <40 TRICHLOROFLUOROME THAKE < 3.0
(T1,2-DICHLOROBENZENE < 3.0 YINYL CHLORIDE - < 4.0
i 1,3-DICHLOROBENZENE  ___< 3.0 S
1,4-0TCHLOROBENZENE < 3.0 BENZENE < 92
1,1-DICHLOROETHANE ' < 2.0 TOLUENE < 9
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
[_1 1- DICHLOROETHYFENE7_::u15::?-9 OTHER
1,2- DICHLOROPROPANE < 2.0 :
[ CHLOROMETHANE < 4.0
( BETECTION LIMITS ARE INDICATED'BY T e

- ®LESS THAN" SIGNS

_ Earl M. Hansen. Ph.D.
“ Manager
HESTON Ana1ytica1 Laborator1




WAL UF KLFYA L. MUYUbL 1D, 28D

o

“ATA SUMMARY FOR: OLMSTEAD A.F.B,

JA, . SAMPLE COLLECTED: August 1, 1985 DATE RECEIYED: August 2, 1985 .

IFW NO.: 8508-795-0170 DATE ANALYZED: August 8, 1985
" H 1A= o _
SAMPLE DESCRIPTION: WELL #11

GC ANALYSIS | !
YOLATILE COMPOUNDS
EPA METHOD 601, 602

REPORTING UNITS: ug/L
BROMOME THANE < 4.0 1,3-TRANS DICHLOROPROPENE . g 0
BROMOFORM . "< 8.0 1,3-C1S DICHLORCPROPENE < 2.0
CARBON TETRACHLORIDE < 2.0 METHYLENE CHLORIDE < 3.0
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _ < 2.0
CHLORODIBROMOMETHANE . < 2.0 TETRACHLOROETHYLENE 14
CHLOROETHANE - < 2.0 1,2 TRANS DICHLOROETHYLENE < 2.0 -
?-CHLOROETHYLYINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
ROFORM « < 2.0 1,1,2 TRICHLORDETHANE < 2.0
0 ICHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE 2.6
DICHLORODIFLUOROMETHANE <40 ~ TRICHLOROFLUOROMETHANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 . BENZENE ' < 2
1,1-DICHLOROETHANE < 2.0 TOLUENE | <
1,2-DICRLORQETHANE < 2.0 ETRYL BENZENE < 2
1,1-DICHLOROETHYLEXE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY ‘

"LESS THAN" SIGNS

Sz
Approved B . -z

Earl M. Hansan, Ph.D. ®
Manager
WESTON Analytical Laboratorie
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UAIE UPrF REPUKI D AUQUST (0, 1YHS
- _—

.’\ SUMMARY FOR: OLMSTEAD A.F.B.

q_':us SAMPLE COLLECTED: August 1, 1985 ~~ DATE RECEIVED: August 2, 1985

U777 DATE ANALYZED: August 8, 1985
REW NO.: g508-795-0160 HiA=13 9

J.JPLE DESCRIPTION: MELL #13

GC ANALYSIS
. | VOLATILE COMPOUNDS
| _ EPA METHOD 601, 602

- | "~ REPORTING UMITS: ug/L
{ AOMOMETHANE <.4.0 "~ 1,3-TRANS DICHLOROPROPENE . 5.0
ROMOFORM < 8,0 1,3-C1S DICHLOROPROPENE < 2.0
T’msou TETRACHLORIDE <2.0 "~ METHYLENE GHLORIDE < 3.0
CHLOROBENZENE < 2.0 ©1,1,2,2 TETRACHLOROETHANE < 2.0
(ALORODIBROMOMETHANE ~ __<2.0 _ ~ TETRACHLOROETHYLENE 8.4
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE__ 54
" ~HLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
<. OROFORM < 2.0 1.,1,2 TRICHLORDETHANE < 2.0
~1CHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE 11
~ ICHLORODIFLUOROMETHANE <40  TRICHLOROFLUOROME THANE < 3.0
.,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
| *,3-DICHLOROBENZENE < 3.0
1,4-0ICHLOROBENZENE < 3.0 BENZENE ' <
,1-DICHLOROETHANE 2.3 - TOLUENE < o
1,2-DICHLOROETHANE ~__ < 2.0 ETHYL BENZENE < 2
~.,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0
[?HLORO”ETHANE < 4,0
ETECTION LIMITS ARE INDICATED BY *
[?LESS THAN® SIGNS o : -

. . . .. . Earl M. Hansen, Ph.D.
— ~_ WESTON Analytical Laboratorie

: aR301208




DATE OF REPORT: August 16, 198S

=+ SUMMARY FOR: OLMSTEAD A.F.B. °
JATE SAMPLE COLLECTED:August 2, 1985 DATE RECEIVED: August 2, 1985 | -
RFW NO.: 8508-799-0070 DATE ANALYZED: August 12, 1985

SAMPLE DESCRIPTION: FIELD BLANK .

GC ANALYSIS | :
VOLATILE COMPOUNDS
£PA METHOD 601, 602

REPORTING UMITS: ug/L
BROMOME THANE < 4.0 - 1,3-TRANS DICHLOROPROPENE < 6.0
BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE 2.0 . METHYLENE GHLORIDE 3.6 . -
CHLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE _< 2.0 N
CHLORCDIBROMOMETHANE < 2.0 TETRACHLOROETHYLENE < 2.0 :
CHLOROETHANE < 2.0 1,2 TRANS DICHLOROETHYLENE < 2.0 -
>  YLOROETHYLVINYL ETHER__ < 2.0 1,1,1 TRICHLOROETHANE < 2.0
nLOROFORM 55 . 1,1,2 TRICHLORDETHANE < 2.0 (]
D1CHLOROBROMOME THANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUOROMETHANE < 4.0 TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE < 3.0 VINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE : < 2
1,1-DICHLOROETHANE < 2.0 TOLUENE , < 2
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
1,1-DICHLOROETHYLEXE < 2.0

OTHER

1,2-DICHLOROPROPANE < 2.0
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY .

"LESS THAN™ SIGNS

Earl M. Hansen, Ph.D.
Manager

WESTON Analytical Laboratori.

AR301208
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DATE OF REPUKI.: August 16, 1985

i .
.‘TA SUMMARY FOR: OLMSTEAD A.F.B.

){ . SAMPLE COLLECTED: July 31, 1985 DATE RECEIVED: August 2, 1985

LEN NO.: 8508-795-0090 -DATE ANALYZED: August 8, 1985

| 4PLE DESCRIPTION: FIELD BLANK . -

i U

— @C ANALYSIS
_ YOLATILE COMPOUNDS

f:‘f . ' EPA METHOD 601, 602
~ D o ©  REPORTING UNITS: ug/L
B. OMOMETHANE < 4.0 1,3-TRANS DICHLOROPROPENE_ < 6.0
BROMOFORM . <80 1,3-CIS DICHLOROPROPENE < 2,0
c RBON TETRACHLORIDE < 2.0 METHYLENE CHLORIDE < 3.0
CHLOROBENZENE <20 1,1,2,2 TETRACHLOROETHANE _< 2.0
(" lLORODIBROHOMETHANE T &e.0 TETRACHLOROETHYLENE < 2.0
CHLORDETHANE o _m< 2.0 1,2 TRANS DICHLOROETHYLENE_< 2.0
. "CHLOROETHYLVINYL ETHER < 2.0 1,1,1 TRICHLOROETHANE < 2.0
_ JROFORM - 4.9 .. 1,1,2 TRICHLORDETHANE < 2.0
71 CHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
L1CHLORGDIFLUOROMETHANE < 8,0  TRICHLOROFLUOROMETHANE < 3.0
1,2-DICHLOROBENZENE <3.0 VINYL CHLORIDE - < 4.0
s 3-DICHLOROBENZENE < 3.0 ‘
1,8-DICHLOROBENZENE ~ __ < 3.0 - BENZENE ' .
f 1-DICHLOROETHANE < 2.0 TOLUENE <
1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE- < 2
#,1-DICHLOROETHYLENE <2.0 ¢ '
OTHER
,2-DICHLOROPROPANE < 2.0
I"HLOROHETHAHE < 4.0
DETECTION LIMITS ARE IND!CATED 8Y | .
( "LESS THAN" SIGNS'
ST Approved B
EarT M. Hansenﬁ&ﬁ&izig
| ' .Manager T T
E _ : : ~ WESTON Analytical Laboratorie

AR30I210




"UALE UP REFPYKI: AUGUST 1D, 198S

‘ATA SUMMARY FOR: OLMSTEAD A.F.B.

)A.  SAMPLE COLLECTED: DNA DATE RECEIVED: pNA

tFW NO.: 8508-795/ DATE ANALYZED: August 8, 1985

JAMPLE DESCRIPTION: LAB BLANK : -

GC ANALYSIS
VOLATILE COMPOUNDS
. EPA METHOD 601, 602

REPORTING UNITS: ug/L

BROMOMETHANE < 4,0 1,3-TRANS OICHLOROPROPENE . 6.0
BROMOFORM < 8.0 1,3-C1S DICHLOROPROPENE < 2.0
CARBON TETRACHLORIDE < 2.0 METHYLENE GHLORIDE < 3.0
CHLOROBENZENE : "< 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
CHLORODIBROMOME THANE < 2.0 TETRACHLOROETHYLENE < 2.0
CHLOROETHANE : < 2.0 1,2 TRANS DICHLOROETHYLENE_< 2 o
2-CHLOROETHYLYINYL ETHER < 2.0 1,1,1 TRICHLORGETHANE < 2.0 )
LOFORN < 2.0 1,1,2 TRICKLORDETHANE <20 @
DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE < 2.0
DICHLORODIFLUOROMETHANE < 4.0  TRICHLOROFLUOROME THANE < 3.0
1,2-DICHLOROBENZENE < 3.0 YINYL CHLORIDE - < 4.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0 BENZENE ' < 2
1,1-DICHLOROETHANE | < 2.0 TOLUENE <
1.2-DICHLOROETHANE < 2.0 ETHYL BENZENE : < 2
1,1-DICHLOROETHYLENE < 2.0 OTHER
1,2-DICHLOROPROPANE < 2.0 _
CHLOROMETHANE < 4.0
DETECTION LIMITS ARE INDICATED BY - . -

“LESS THAN" SIGNS

Approved Byf' jﬂﬁ,@ﬂ l ;,

Ear1 M. Hansen, Ph.D.
Manager .
WESTON Analytical Laboratorie

AR301211 | | :
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@A SUMMARY FOR: OLNSTERD A.F.S.
O 1E SAMPLE COLLECTED: DNA

REW NQ.: 8508-795/SPIKE

QQHPLE DESCRIPTION: LAB BLANK SPIKE

~ "6C ANALYSIS
YOLATILE COMPOUNDS
EPA METHOD 601,

L.ROMOME THANE < 4.0
RROMOFORM < 8.0
1-"Aasou TETRACHLORIDE < 2.0
CHLOROBENZENE =20
HLORODIBROHOMETHANE < 2.0
cm.oaosmauz < 2.0
"'7 CHLOROETHYLVINYL ETHER _ <2.0
v...OROFORM < 2.0

< 2.0

1CHLORCBROMOMETHANE

r

/3 ,2-DICHLOROBENZENE < 3.0
L. ,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE <.3.0
4, 1-DICHLOROETHAKE < 2.0
'1,2-DICHLORCETHANE < 2.0
~1,1-DICHLOROETHYLENE <2.0
1,2-DICHLOROPROPANE < 2.0

< 4.0

I"HLOROHETHAHE

i

DETECTION LIMITS ARE INDICATED BY
®LESS THAR" SIGNS

[E9N . . '..j

EONE

»-ﬁﬁ3012l2

JICHLORODIFLUOROMETHANE o3y preoveRy .

Approved §

DATE OF REPORI: August 16, 1985

DATE RECEIVED: DNA :
DATE ANALYZED: August 8, 1985

602
 REPORTING UNITS: ug/L
1,3-TRANS DICHLOROPROPENE_ < g o
1,3-CIS DICHLORQPROPENE < 2.0
METHYLENE CHLORIDE < 3.0
1,1,2,2 TETRACHLOROETHANE _< 2.0
~ TETRACHLOROETHYLENE < 2.0

1,2 TRANS DICHLOROETHYLENE < 2.0

1,1,1 TRICHLOROETHANE < 2.0
1,1,2 TRICHLORDETHANE < 2.0
TRICHLOROETHYLENE™® 83% RECOVER
TRICKLOROFLUOROME THANE < 3.0
YINYL CHLORIDE - < 4.0

. BEKZENE e
TOLUENE < o
ETHYL BENZENE < 2

OTHER

* = SPIKED COMPOUND .

- Manager




ATA SUMMARY FQR: OLMSTEAD A.F.B.
SAMPLE COLLECTED: DNA
LFY NO.:

8508-799/
SAMPLE DESCRIPTION: LAB BLANK

GC ANALYSIS

OLATILE COMPOUNDS
EPA METHOD 601, 602

BROMOME THANKE < 4.0
BROMOFORM < 8.0
CARBON TETRACHLORIDE 2.0 .
CHLOROBENZENE < 2.0
CHLORODIBROMOMETHANE < 2.0
CHLOROETHANE ‘ < 2.0
2. CHLOROETHYLYINYL ETHER__Z 2.0
. _OROFORM < 2.0
DICHLOROBROMOME THANE < 2.0
01CHLORODIFLUCROMETHANE < 4.0
1,2-DICHLOROBERZERE < 3.0
1,3-DICHLOROBENZENE < 3.0
1,4-DICHLOROBENZENE < 3.0
1,1-DICHLOROETHANE < 2.6
1,2-DICHLOROETHANE < 2.0
1,1-DICHLOROETHYLENE < 2.0
1,2-DICHLOROPROPANE < 2.0
CHLOROMETHAKE < 4.0

DETECTION LIMITS ARE INDICATED BY
"L £SS THAN" SIGHNS

AR301213

‘Rt WY TR W e ®

rawm gy e = mey Swom=

DATE RECEIVED: pya
DATE ANALYZED: August 12, 1985

A —————

&g

.-

REPORTING UNITS: ug/L
1,3-TRANS DICHLOROPROPENE < 6.0
1,3-C15 DICHLOROPROPENE - < 2,0
METHYLENE CHLORIDE < 3.0 ’
1,1,2,2 TETRACHLOROETHANE _< 2.0
TETRACHLOROETHYLERE < 2.0

1,2 TRANS DICHLOROETHYLENE < 2.0

1,1, TRICHLOROETHANE < 2.0

1,1,2 TRICHLORDETHANE < 2.0 o
TRICHLOROETHYLENE < 2.0 |
TRICHLOROFLUOROME THANE < 3.0

YINYL CHLORIDE < 4,0
BENZENE < 2 -
TOLUENE . -

ETHYL BENZENE < 2

OTHER

Manager
WESTON Analytical Laborator



VAIELE ¥Wr RALIrvnil » Muywer avwy Lsswe

o SUMMARY FOR: OLMSTEAD A.F.B.

5 TE SAMPLE COLLECTED: DNA DATE RECEIVED: ONA

W WL sss- 738/ DATE ANALYZED: August 12, 1985

SAMPLE DESCRIPTION: BLANK SPIKE

. 6C ANALYSIS
r 'VOLATILE COMPOUNDS

: - _ EPA METHOD 601,802
r REPORTING UNITS: ua/L
GROMOMETHANE  ___< 40— ~ 1,3-TRANS DICHLOROPROPENE_ 6.0
[ ROMOFORK ~  ~ i o - 1 1,3-C1S DICHLOROPROPENE < 2.0
'CARBON TETRACHLORIDE 2.0 METHYLENE GHLORIDE < 3.0
~HLOROBENZENE < 2.0 1,1,2,2 TETRACHLOROETHANE < 2.0
sHLOROD IBROMOME THANE <2.0 TETRACHLOROETHYLENE <20
~HHLOROETHANE < 2.0 " 1,2 TRANS DICHLOROETHYLENE . 2 0
@ cHLOROETHYLVINYL ETHER__ < 2.0 1,1,1 ‘TRICHLOROETHANE < 2.0
_CHLOROFORM * 1203 RECQUERY  1»142 TRICHLORDETHANE < 2.0
'DICHLOROBROMOMETHANE < 2.0 TRICHLOROETHYLENE* 973 RECQVER
nxcanoomuononzmans < 4,0 TRICHLOROFLUOROME THANE < 3.0
"1 ,2-DICHLOROBENZENE T <30~ YINYL CHLORIDE - < 8.0
1 3.DICHLOROBENZENE *  _ 118% RECOVERY o '
" 1,4-DICHLOROBENZENE < 3.0 BENZENE : >
" 1,1-DICHLOROETHANE < 2.0 TOLUENE | c o
. 1,2-DICHLOROETHANE < 2.0 ETHYL BENZENE < 2
'1,1-DICHLOGROETHYLENE < 2.0 OTHER
— 1,2~ mcmoaovnonus < 2.0
].5- CHLOROMETHANE S <a.0
| DETECTION LIMITS ARE INDICATED BY ~ = SPIKED COMPOUND ,

"LESS THAN" SIGNS

Approved By
T T"Earl N, Hansen. Ph.D.
| | | . - ‘Manager )
_ v : oL HESTON Ana1ytica1 Laborator'

o
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Second Column Confirmation

GC Analysis
Volatile .Compounds
EPA Method 601, 602

AR301248

- e




“aniar

AVT em f e ve da e ¥ b at) S goat ekt L e g R g i s et Myt i s PRI NS AL i
] 3

[

¥

TR REAY
5
f_ ———n a
12 3
sToP o Becm
RUN & 421 OCY 14485 18:32:1. _
ARERY e T
RT AREA TYPE  ARAHT QRER
B.9¢ 1.180BE+8? PFB 6.163 .
5.84 1.8545E+87 PE A.215 7 3“

7.36 2.8671E+88 1SEB  0.467 87 .47.

TOTAL AREA= ©.3632E+08
NUL FACTOR= 1. BOBOE+68

T e e s e TR S i e Ul = i

~HgT READY .
83 | il

9.8 . QJ

LI

Lt
A

stop 775 009
’ s loT +73

RUN & 428 0CT/15.85 09:57:%
AREAY ;ﬁ

RT AREA TYPE  AR/HT AREA:

.18 17787 BB .56 8. B
=883 54431 Py @ 328 B.gpm ]
5.85 S5.3739E487 PR B.gzo4 26.9'% o
7.43 2.74355+87- BH 4. 95% 13.20° ‘
.15 1. 1924E+A8 1SHE & 244 59 854 .
- 9.86 695039 BB A 279 8.3~ ;J
TOTAL AREA= 2.9A2EE+GR ~
MUL FACTOR= 1.P0@AE+69 i
RR30I21s ~

L S T TR T




D

RUN & 419 DCT/14/85 17:48:%. -
AREa
. RT AREA TYPE  AR/HT ARED.
1.81 1.7578E+87 PE @.158 16 54.
2.64 14448 BP ©.352 g.2" .
[' 3.81 216138 PP @ .446 8.1
- 5.24 171798 PP 9 318 B.1¥
5.88 4. 8471E+87 PB  &.196 28.a¢
- 7,47 665398 BP 8.4l .60
I’ 8.2 2.9382E+87 PB  9.272 27 5
. .80 |.S5SORE+97 PB ©.241 14.5°
11.62 7548z BP B.228 a.nrr
13,19 195728 PP 8.533 a.1r
I 14.82 144428 FP  B.522 a.17’
©17.59 1124788 PY 8 942 1.8~
f" 18.83 456988 YB @.578 8.4
~TAL AREA= 1.862GE+88
- FACTOR= 1.0RGBE+88

T VR A READY

— — 5&‘. -
- 3.8
" 7.5
3.1
S
-
[
-
STDP — ‘T(.‘As - ,’ a,d.ch hl‘ﬂJ‘l;q{
RUN # 420 GCT/14/85 18:8g5:".
AREAY - '
RT ARER TYPE  RR/HT RREN
6.85 1.7874E4+87 PB 6.1067 g.9".
5.82 1.7214FE+@8 TSP 8.344 77.9°
--5.82 2.7704E+947 TBB & .214 12.55 .
7.52 1932792 TBY @8.265 ages
8.11 1629888 TVB @.38% @ .41

TOTAL AREA= 2.26878E+88
NUL FACTOR= 1.@888E+80

- e . -

AR301217 .
@




et 2 _.f-..u....,_.;'_u:.l.lm.s;..m!&t—“n'u'-;
3
H

IVECILE R .

'
B e o St e e o R

TTTTTO-YAT READY
1.48
= = 5.4
7.4
.1
STOP 5 q5=004 0
s loT # 6
RUN § 431 . OCT/15785 11:24:°
AREAY _
RT AREA TYPE  AR/HT AREY,
8.19 19983 BE @.871 8.3
1.48 11861 BB 9.862 a.a!
5.85 5.2851E+87 FB8 8.227. 52.57.
7.45 1.5692E+47 PY 8.259 15.6¢
8.17 3.148BE+87 VB &.226 31.30.
9.87 439848 BB 9.326 B.47"
;ﬁtnrnt_nusn- 1.0053E+68

(e it
1

sTOP

RUN % 432

AREAY
9.19

. 3.86
7.46
8.16
9.88

TOTAL AREA=
~MUL FACTOR=

T

74;—0050

-

\

SloT * 7 'E
8!
GCTA1585  11:53:w .

AREA TYPE  AR/HT
. 228 BB &.479

4 .028B8E+87 PB  A.217
1.5196E+87 FH 8. 266
8.3B16E+87 SHB 9.233

383756 BB @.258

1.4662E+68
1.6900E+08

AR301218

ARER. 1!

4 .at" 3
s a7 ,
19.3‘.;* T
S8.57 i

6.2 .

-

o

= e

3 e e BSEL D e 4w T d
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—ii—

H§1 REARY
— 5 g
el ~
— — 7.4
— 8.1
9.88
.
sTOP 7450040
st #4
RUM # 429 0CT/15/85 18:26:1,
AREA% ] '
RT AREA TYPE  AR/HT AREf:.
8,19 1€781 PB  8.867 8.8
5. 85 5.1321E+87 PR ©.2°4 56 . 64¢
2.45 1.4331E+87 PY B.259 1414
§.17 3.5206E+87 ¥B 8.213 34 7
9.98 468448 BB 8.298 8.4

TOTAL AREA= 1.8134E+88
NUL EACTOR= 1.8088E+08

1.62 T
= 5.8
il
__E____—_m?'{?
— 8.1
9,87

. 795~ @030
ST #5
RUN § 430 0CT/15/85 18:55:F.
ARERY, '
- RT AREA TYPE  AR/HT ARE: .
9,19 31486 PB  @.87% 8. 854
i 62 - 216288 BB B.584 R
5.84 5.9193E+87 PB  ©.228 32104
.5 47 ?7.8883E+87 PH 8.259 13, 3%
8 16 §.4568E+87 SHB 0.234 54 8,
9,87 453278 BB @.277 8.29
TOTAL AREA= '1.5634E+08
AR FACTOR= 1.9000E+00 AR301 2] ”




e gk b et e

""" — — X

255

TR ARAEY gt

§.88
- 11.68
- 5.46 -
8.49
_ SToP 795_ -00%%
L AR
sTOP Bk, RUN # 436 UCTA15/85 13:42:7,
Sl A JO ARERY

RT AREA TYPE  AR/HT ARES

e e } . 8.94 49956 PE @ 259 a.ane

RUN # 435 OCT/15/85 13:19: 2.17 148558 BY 83632 a @
5.28 196848 PP @.258 G .o

ARERAZ, : o , - 5.87 4.232SE+87 PE A 212 26 A7

RT AREA TYPE  ARZHT ARE., 7.56 8.295ZE+87 SBE @ 249 56,9

- A.19 18795 PB  @.479 @.41.  8.13 3. 6425E+87 TBR 9.217 ge. 30"
5.86 42236289 PB  B.233 92.37 °  9.88 486858 BP @264 820
3.49 339478 BB ©.436 7.2, 11.68 263548 P8 9433 215

TOTAL AREA= 4575508
ML FACTOR= 1.0008E+00

TOTAL AREA= | 5266E+88
MR FACTOR- 1. 5QB0E+38

8R301220
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