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Shimadzu HPLC #1
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Léborétogy Record
.7 Invoice

00602248 -

Qill To:

1
uality Control Tests
4201 Franklin Ave.
ustin, CA 92780

|
|
i
I

Ship To:

Quality Control Tests
14201 Franklin Ave.
Tustin, CA 92780

PROJECT MANAGER YOUR NO SHIP VA SHIP DATE TERMS DATE PG |
foe Bramblett Net 30 816/99 1
T
oty } ITEM NO. DESCRIPTION PRICE UNIT DISC % EXTENDED PRICE
11-Void B315M MDL Study $1.00 $1.00
-1| Void 8315M MDL Study $1.00 ($1.00)
|
|
|
| .
lI ) -
|
|
!
1 J
SALE AMOUNT $0.00
FREIGHT $0.00
SALES TAX $0.00
TOTAL $0.00
PAID TO DATE $0.00
BALANCE DUE $0.00




MDL Study Report " Date Prepared:  8/16/99

Method 8315M - Hydrazine ’ Date Analyzed: 8/17/99
Client: QC Date Reported: 8/18/99
Multiple-Point Calibration

Area Count

Std #1  Sud#2 Std #3 Std#a  Sud #5
Cone. (ug/mL) 5 P10 25 50 100
mmH 5414 | 13373 36176 65274 162158
UDMH 4544 9805 30361 61835 138083

Sid #1 Std#2 Std #3 Sid#4  Sud #5
Conc. (ug/mi.) 1 2 5 10 20
Hydrazine 6311 | 9460 27338 54693 100659

Response Factor
Std #1 | Swd#2 Std#3 Sud#4 Std#5 Avg. RF Std Dev %RSD

Conc (ug/mL) 5 ‘ 10 25 50 100

Compound Response Factor

mmH 1082.80  1337.30 1447.04 1305.48 1621.58 1358.84 197.69 14.55
UDMH 508.80 980.50 121444 1236.70 13

Std #1 Std#2 Sud #3 Std#4 Sud#5 Avg. RF Std Dev %RSD

Conc (ug/mL) 1 2 5 10 20
Compound Response Factor
Hydrazine 6311 4730 5467.6 54693 5032.95 5402.17 59643 11.04

Continuous Calibration Check
Theoretica  Actual

Compound Area | Amt Amt % Diff

(ug/mL)
mmH 76801 50 56.52  113.04
UDMH 66943 50 58.50 117.01
Hydrazine 57273 10 10.60  106.02

MDL Study

Area Count ;
Compound #1 2 #3 #4 #5 #6 #
mmH 4800 7863 8302 5373 6535 9380 9497
UDMH 3509 5120 5250 3951 5035 4854 3972
Hydrazine 5112 5494 5549 5417 5358 6778 5293 -
Concentration (ug/mlL) :
Compound __ #1 #2 #3 R4 #5 #6 #1 _ Average Std Dev. MDL
mmH 3.53 5.79 6.11 3.95 4.81 6.90 699 544 138 432
UDMH 3.07 4.47 4.59 3.45 4.40 4.24 3.47 396 061 1.9

Hydrazine 0.95 1.02 1.03 1.00 0.99 1.25 0.98 1.03 0.10
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TRUESDAIL LABORATORIES INC.
iy EXTRACTION CHRONICLE

F3smM.
. __oc.

M eth_od Ne.

Client

Simple Descrip @ water X wastewater D

S30
Loz2249-5A#1

Batch No.t

Lab No.:

A rvl;_-l. 7 %r-H!-_E/,/ Yvenre .

soil/solid (type: ) E]

——————

._'r_
: : Start Time

‘-S— "for Fraction It -LL:;—OM

pH: .
3:30 PM

Init. Volume (@l

Stoo Time

3:30pM
—3:30AM

Final Velume (ml)

|
pH: _j—— for Fraction IL:
; Weight ()

Joo md

S%mp!c Size H
betc Rev'd : g//é /7?_
Dibtc Exte. M
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Date Finished
|
|

£rd
Extraction Sohnt :_Q_C_':‘_——
Lot 1D. . _S0ZZKXRP
Fiaal Solven: : _AL#J——

l;o(ID. : 33_‘&2[

Lot ID

Efpiraz ion Date

Strroga(c Spike 1

Mateix Spike
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Expiration Date

Miethod Blank ID
Dite
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Lot ID,
Expiration Dai¢

Lab. Control Spixe :/d au/m,,,.‘/uom-l

LCS Duplieat: Doy 965554y 102-F &P

Expiration Date ¢ '@SJJ
exp. s 116199

Surrogate
Added By: Der-How

Comnizats/Problems
|

Pikase iaitial in box all that apply:

[:] Cateli QC, Lab No.:

Ej Acid cleanup, Date:

] Florisil, Date:
|

D Herb. Deriv,, Datel "
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Extr. Chem. :
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EXTRACTION CHRONICLE
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e
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S3o
o 22495t #2

Batch No.:

Lab No.:

y [

Sample Size
Date Rev'd
Date Exir,

Date Finished

Start Time
130 AM

3:3c pM

"for Fraction I

for Fraction Il:

\Weieht ()

§//6 [24
8/16/99
§(17/99

Init. Volume (ml)

JOQ nJ

Stoo Time

3:30pM

Q- 30AM
J—_.J_QLJ.I
Final Veleme (ml)
&nd
Exteaction S.ali':.-.: :__D_C_"“‘__
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Lot ID.
Fixal Solves: :—A—C—AL—
Lst1D. : 99¢4v2]
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-

Lot ID.
Expiration Date

tlatrix Spike
t15 Duplicate
Expiration Date

tlcthod Blank 1D
Date
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Expiration Daie
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Lab. Control Sik:
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Added By: Der-Haw

Cematzats/Problens
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[" | Cateh QC, Lab No- |

: D Acid cleanup, Date:

all thatapply:

[ ] Flarisil, Date:
- '

D Herb. D-:ri=';.
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Date; e
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TRUESDAIL LA_'B ORATORIES INC.

= EXTRACTION CHRONICLE
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Batch No.t S3o
Lab No.: L2268 - stel # 3

soil'salid (type: ) [j

for Fraction IL:

\Weight (&)

ph: __L—

Tait. YVolume (mh

S3mple Descrip & water g wastewatler D
: Start Time Stoo Time ,
pH: ;S- “for Fraction It _U_BQM MN‘
3'.’)5‘ PIA'AI C*’\:AM

Final Veleme (ml)

E] Laich QC, Lab No:

[:] Acid clzanup, Date:

| Y,
I Carm
S#mplc Size /O "‘-F <
Diate Rev'd g//é 74 Extraction S.al'r:.-.t : __Qg_d——
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LatID. s G94c 2]
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|
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tl Duplicalc LCS.DU.PI‘C:“:. f o qu'-,/il [02.¥% ’M
F_xFiration Date Expiration Daie @ 25 4L
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-__---'-__7

D Heeb. Desiv., DAte e




TRUESDAIL LABORATORIES INC.

EXTRACTION CHRONICLE

Batch No.: S3o
LabNo.: Bv 2248 - Sl 34
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: A

Clieat : O‘c -
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Sample Descrip @ water g waslewaler D

[
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Start Tim:

[1:30AH

3:30 pM

"for Fraction It
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Init. Volume (ml)
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3:30pM
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Final Veleme (ml)
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Sample Size
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Lot ID.
Expiration Date
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Expiration Date

Ilethod Blank ID
Dats

Surrogate Spike?
Lot ID.
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Lab. Control Spixt :
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TRUESDAIL LAB ORATORIES INC.

f‘_

l Mcth.oc'l 'h'o.

Client

T35
. o

Extr. Chem.

Simple Deserip :ater g wastewaler D

EXTRACTION CHRONICLE

30

Bateh Ne.t

Lab No.:

A-;nv/;,n{[g‘, / D:’!‘H‘“-//TV‘:W ;

soilsolid (typs:

Lo 2249~ skl #§

y [

\Weioht (o)

| Start Time Stop Time
pil-(: 5 - “for Fraction It :304AM 3:30pPM
pH: ___S’.._.-. for Fraction Il: M _MM
Init. Volume (ml) Final Veleoz ()

/OO nJ

Sapuple Size
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S(17/99

Date Rev'd
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|
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Fiaal Solveat

LatID.
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Lot
Expiration Date

Blatriz Spike
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-
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TRUESDAIL LABORATORIES INC.
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\
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Method Ne.
Ciieat

Extr. Chem,

EXTRACTION CHRONICLE

$30
602248 - MDL¥I

Bateh No.:

Lab No.:

/ Dev-Houw VAR

y [

sailsalid (type:

Sample Descrip 23
o Start Time Stop Time
pH: Y “for Fraction I: MM M'
pH: S for Fraction 10: _?M1 _Q_’_Z_C‘_ﬂ_p‘\
\Weight () Init. Yelume (b Final! Veluoe (mD
/00 g _g'&p___

L

Sanmple Size

§//6/73
R(/6/%9

-/ Yk .

Date Rev'd
Datec Extr.

Date Fiaished

DCM

PR 24
. _SU23KXRP

Extraction S':al'v:.-.!
Lo: ID.
Fizal Solven:

LatID.

A
: 334&' Z__l -
; w

Surrogate Spikel
Lot 1D.

Y, th-

-
Vil =535

[ )
LXpitd

f-latrix Spike
pIS Duplicate
Expiration Date

Method BlankID
Date
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Lo! ID.
Expiration Dai
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Les Duplirr: USSR
xptration D2.: e sl

exp. q)/6149
Surrogate
Added By: Der-How

Cemnizals/Problenms

[isase iaitialin box all that apply:
- |
[:] Catch QC, Lab No.:

D Acid cleanup, Date:

1 Flarisl, Date:

D Herb, D2siv,, Date! e
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TRUESDAIL LAB ORATORIES INC.

¢

F3/8m
0 C

ch!h.cc'!‘h'm :

Cli:nt :

Fver

Extr. Chem.

EXTRACTION CHRONICLE

Sample Descrip :yvater E wastewaler D

$30

o224~ MDLEL

Batch No.:

Lab No.:

A..n.,g;/ D_enyau/Yv:vw .

[

soil/solid (typs:

) for Fraction IL:

\Weizht ()

Start Time

Y “for Fraction It _[-L—“J—AM

™ _9:30 pM

Tait. Volume (mI)

Stoo Time

3-3c M

Final Veleze ()

/o S

£

Samiple Size
&6/
RI6/9%

I/ Yas

Dste Rev'd
Diate Extr,

Dizte Finished

. DM

Extract-ion S.::l'\':.'.!

. _3u23KXRP
L _Acs
: 99¢4¢2]

Fizal Solven!

Lat]D.

vrrogate Spike ]
¢t 1D.

fpication Date

(4 N el 72}

Aptriz Spike
o[ Duplicate
wpiration Date

— —y

™

Method Elank ID

Surrogate Spike?
Le:ID.
Expirztion D2t

(EoquE/b 83 o
v oz MrH
jgf'&iif/qq.;e‘;z, 102,
T e sHL

€xp. q)16199

L3b. Contral $3i5¢
LCS Duplicai:
Expirztion Dai:

Surrogate

Added By: Der-Haw
AU

Cehinisats/Problcars

Fispse izitialin box all thatapply:

[:] Caizh QC, Lab Neu:

[ ] Acis clzanup, Data:

Date:

er———

I I Flarisi,
L
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TRUESDAIL LABORATORIES INC.
“ = EXTRACTION CHRONICLE

Method No. Bsm . Batch No.: | 530 .

Clizat , Q¢ LsbNo.: B02248-MOLHD

em.

Extr. Chem

. IAMM(L;/ Der -Hew /chrnl\t .

Sample Deserip @ yrater E wastewater D ssitlsolid (type: ) D
- Start Time Steo Time )

pH Y “far Fraction I MM 3-3¢rM

pH S for Fraction IL: ——.-%—M . ;__q_:ZUAM

Tnit. Volume (mD) Final Velyme (ml)

Weisht ()
Samipls Size /'UC‘;'J S,\[’
Dat: Rev'd : §//6/7 Cxtraction S.a.-l'\'::.! DCM
. SU23 EXRF

Date Exir, : __EL([&‘I_ Le: ID.
£1/6/99 Fizal Solveal :-—»A-C/“/_

Date Fiaished :
Le:1D. : 994¢2)

Surrogate Spike?

Surrogate Spikel ¢
Lot 1D. : Le:ID.
Expication Date Expirztion Dat¢
H HS . s, o 5’/6 &3 .

Platriz S.px.\c : : L’b_- COM_W[S?‘-" :fof(jé;u/mf”ﬂ' [ UOMFI
.:I> .Du;l:ca(c : LCs D‘-"Ph““' :'zf":.y%;_ G5.8552y 102t TP
Expiratisn Date : Expirastion D2l ¢ ‘@ sl

| . exp. 5116199

Surrogate

I{etro? Elank ID 4
D:te Added By: Der-Haw
Cemimeats/Problems i

|
Firzseiaitialin box aliltliatapply:

‘ -

E_] Latzl QC, Lab i'\'ic.: ' | Frasist, Dace: ‘
‘ H N P
D fcid clzanep, Date: D Herl. Desiv,, DAl e




- EXTRACTION CHRONICLE

Mclh_o&.ho : m"— ) Bateh No.: 530
Clizat : _Q_C_.. LabNo.: B02248-MoL#Y
ke Che AMnde,\/DeY—Hau/rVM !
Simple Descrip. tvater [X wastewaler D saillsolid (type: )D

: Start Time Steo Time ‘
pH S - “far Fraction It —U";‘:ENl _33erm
p¥ S for Fraction1t: ——2LH —9:3uAM

Weisht () Tait. Voleme () Fingl Veleze (ml)
Ssmiple Size /O ot _fr\-{;
Dite Rev'd _&/6/79 Exteaction Sotvest ¢ _DEM
R1/£/95 Lot 1D, . _3023KXRP

DIte Extr. :
, ~
Dalke Finished : ——&Méﬁ— Fiaal Solven: : ——»AL_

Lot 1D, ¢ 99¢¢ 2]

Surrogate Spintl

Suerogate Spikel ¢
Le{1D. : Lo:ID.
Expiration Date Expiration Dzit

|

| .

ey .‘- s’/é &3 .
t-[afeiz Spike : Lad, Cont_rolS_:z.\. ::a“:‘;@a“/m’m/uoﬁ”
115 Duglicate : LCS' Du'phc:!:l :':Z-‘b,‘_# w8542, 1028
Expiratisn Date : Expiration Dalt ¢ ‘@ smL
. <xp- G 16199
. Surrogate

detro? Elaak ]D ¢ o
”.c(.m ’ . Added By: Der-Haw
Centmeats/Problers -

|

|
Fizabsiaitialia bax all thatapply: )

s , I piell Tyate-
Catzhe QC, Lab oot I | Florisit, Dater e
D Heeb. Desiv., Datsr e

LJ*
D fzid clzanep, Date:

4




TRUES DAIL LAB

‘.

TORIES INC.
z:,xrmcnom' CHRONICLE
§3em

Cli:.né : dc

l‘-fct!-z_oc.!'h'o.

Batch Ne.!

Lab No.:

$30
fo2248-MDL HY

Wﬁ&&rﬂau/ﬂrﬂ.
Sample Descrip vater E’ waslewsler D

SSi'.’SO”f (l)'P:;

[

———————

Start Tims

“for Fractian I

Stoo Time

3:30PM

D Hart. D

[j Aziz cizanep, Dn.-..

pH:
< | 2 2L)IM ‘_’ Al
pH: ! for Fraction IL: e .iz_(‘A.M
I
% \Weight (€Y Inic. Volume (ml) Final Veleos fal)
: o :
Sample Size yA2> 4 fr\-(
Date Rev'd ‘ §//6/7 Extraction Salvent __D_Q_"i__
2
Date Extr. L Lot 1D . 3023 EXRP
Date Finished ___MA‘E_ Fisal Solvesn! : _,A_L/‘/’
L=t D, . 994v 2]
Suerogate Spike l Surrogate Spike? .
LetID. L2 ID.
Expication Date Expiration D2
. ea ae EOGQF/6 83
Platriz Spixe k2. Control" h 57”: z-'\«/mru-'/uvul-l
b5 Duplicate LCS Dupliesis 2l qG.8540 (024 “AP
Txpiration Date Expiration D2t ‘@ sl
. exp. S 16149
Surrogate
letrhod ElankID 4
Added By: Der-Haw
-l __---_-_-
CemaizatlsZroblerms -
Fizaseinitia lllbO\"“‘(I‘\(“pp/ i
|
D Laich QC, Lwr‘\ [ Frocisit Dase:
iv.,, Dt —




TRUESDAIL LAB ORATORIES INC.

= EXTRACTION CHRONICLE
.- e3/6m
Mcth_od No. : -——""/';' g ) Bateh No.: 5_50

: _9C | Lab No.: B02248=-MoL ¥6
Awrvinele./ Der-Huw [ Yvrnnt .

Simp“' Deserip :vater E wastewaier D saitselid (type: )D
Start Tims Stes Time
X ———S——-— "for Fraction It _U_MM 3:30 E/‘/\
pi -———-——-—S for Fraction Il —/——A—z: 39 PM . ._._.q;lo.__hM
i MWeisht (e} Init. Volume (mD) Final Veleme (al)

JoC I'J S’p\!

/619 Extraction 5-3}'\1-'-!
. Elﬁu__‘? 1 Le: ID.

Date Extr. :
alte Fiaished : —Mﬁj—— Fisal Solveal : _?AL"‘_/-—

1;5:10. : 99¢c ]

. - -t
Surrogate Spikel

Simple Size
DcM

. _Sv23KXRP

D:itc Rev'd

Suprogate Spike 1 !
Lo} ID. : La: ID.
Exniration Datle Expiration D2t
Mlatriz Spike : LY. Conteol §pixt :qu&?/éﬁiu/uoﬁkl
E:airati:n Date : Exsirztion Dait : .@5""_
| - exp. g 116199
' - Surrogate
bledhod ElaakID ¢ 4
D:tx : Added By: Der-Haw
e
Crahrzats/Problenms

sz isitialin box all that appYy:

(23
S

[ I Flarizit, Dot

Azid cleanup, Date:

Miez
D Ca:zli QC, Lab [heu:
D D F:sb. Dzsiv., Datz .




TRUESDAIL LABORATORIES INC.
‘= EXTRACTION CHRONICLE

r-fclh_od.h‘o. :

2C

Cliené

cosa
Exic. Chem. :

Sample Deserip ravater [X wastewaler D

$30
fo2z48-MDLHT

Bateh Ne.:

Ladb No.:

AMM(L«;/ Der-Huw /Yonnt .

[

sail/salid (t)‘P::

a1

pH:

n

pH:

\Yeizht ()

"for Fractisn I

for Fraction Il:

Start Time Stoo Time

_LB’MM 130 M

3:30PM 93 30AM.

Inic Volume (mD) Final Veluze fenl)

D £.ciZ clzanup, Dat

Sample Size /UC';'J _(fpv{'
Date Rev'd 8//6/‘7? Exteaction S.:l'r:.-.: : ___D_gﬁ——
Dite Extr. RI/E/99 Le: 1D. . V23 KXRP
Date Finished 8116154 Fizal Solvea: : _A.&/——
L3 1D. : 994¢2]

Surrozate Spike ] Surrogate Spike? .
Lot ID. Lo ID.
Expiration Date Expirztion D2
flatrix Spike Lab. Contral §3ik: EOGwE/603 ConH
5 Duglicate LCS Duplicsts sHydra ?"‘-‘/’”"”J/
x“).'.',: g2 E»--(p Dt J2x e by qc,_y,/b FOr N )4
Expiratizn Date xpition Dait F - @ gy

. <xp. 516149

Surrogate
biethod El2ak ID 4
D:i Added By: Der-Haw
Commen =25 Prollerms
Pirzscisitialin box all (I:nt apaly:
- ‘ el T e
l l L2tz QC, Lab \'@.: | | Flazist, Dare I
¢ D Heorl. Dosiv,, Dt e




|
|
I
|
| .
|

TRUESDAIL LABORATORIES INC.

530
gozzug-MoLHE

Batek Ne.t

Lab No.:

ample Descrip 1 waler E wastewaler D

T EXTRACTION CHRONICLE
r-t'clh.oc.ioh'o. : M—
Crizat . 0C
Extr. Chem. T Avvin ‘ -} .c:y./rv.ml\l.

szilfsolid (type:

y [

S

- Start Time Steo Time
pH: Y “for Fraction It 3:30pmM 7:30PM
pH: S for Fraction IL: -11-:—3-"}—&‘"‘ LM

Init. Volume (ml)

Final Veleme (mal)

Sample Size /02 S £
Date Rev'e §//6/73 Extraction S‘:l'vc.-.! : DCAM
1/£794 ) 023 KXR
Date Extr. Lot ID. __i_____._ P
Dste Finished 867195 Fiaal Solves! : ——A-C—A*/"
LatID. s 9942
Syrrogate Spike Surragate Spise?
LetID. L'J!.II)..
Txpication Date Expiration D2
e (EOGOEI6 O3 :
tlatriz Spike L:_b- C°“‘f°l'5-‘"“ :f:j,._,.u/mrm / DMK
{55 Deplicsi LCSDepticri: ST s 0
Tipiration Dalc Expiration D2t ¢ ‘@ sl
exp. G619
ribhirne Blark ] Surrogate
'b','.""i T Added By: Dér-Haw
e S
Cdamizats/Problems '
N
Fifaszinitialin box ali thatnpply: _
' Flerizi, 2t e

[:] Caich QC, Lab Mo

[ ] fcid clzanep, Datel




TRUESDA X
. ¢ o - .

" EXTRACTION CHRONICLE

ce g3/5m '
Mtth.o:! No. : ) Balch No.: 530 .
Clisat . _adc Lab No.: ;5,0_.2&*3_‘““‘-#5

Arvinden] Der-Hew / Yot .

Extr. Chem.

[

Sample Deserip s awater [Zy wastewater D ssillsolid (type:
Start Time Steo Time

5 - for Fraction It M l.‘ EQEM

pH:
pH: S ‘ g’cr?meiwnli; M . _[_Lai,_”\
Weisht () Init. Voleme (ml) Final Veleme (ml)
Sample Size oo nd end
e+ DCM

§//6/7 Extraction S-:l‘vz.*.:
—wi‘—q Le:1D. : _________;02.3 KXRP

Date Rev'd

Date Extr. :
Date Fiaished : _&M__ Fisal Solvest :-A&J_
LatID. : 99402

Suerogate Spike?

Surrogate Spikel
LetID. : Lo: ID.
Expiration Date Exairation D2i¢

. . . 71603 .
[ {atriz Spike : Lab. Coatrol Sk EOSWEI6
. . . oo, ddye mngfmpiH [ SOMF
:I)vf).u;.?l:.:;c i IE..CS ?U-Phc':, ::‘Z-‘Li:;;/q{"“% (028 “%p
Expiration Date : xpiration Date ‘@ suL

. xp. q)lE149

tlethod Blank 1D Surrogate
Dste Added By: Der-Haw
Cemiments/Problems -

fizzscinitialin box all thatapply:
l | Flasizit, Date

Caicli QC, Lab Ineu:

0

—— S
Acid clzanup, Dats: D Harel. Ds=iv., Dals: e

W]




e

Filename: AG§3iT0]
Oparator: Di

ABITON

\B¥

C:ANAXVUATAL

.
.

Changel: Ultravioiet
Bethod

i2:45

17-AUG-99

Sample: MP BUANK ]

Acquired

-

1]}
it

ol

[y

mF

-

"
[

o

v M)

CERY

n __ - .
PR L]

Jridflanhg [ astamiadiptich sty LT

AN
0

i

f.tq—.._f..... .-wb.%f%a_

i

- cm%.....nh..c.q_..ae.._,h_._
o acadk iR A !
__f_. oth 1_ I ot

M) LTl

‘-——';ﬁ TR

fé..a__.?g...f.?.&....

\

_ B e SEEE SR g
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ASELINE {c]19§0 Dynaaic Solutions, DUivision of Kiilipore

BASEKIL1NLK 810 CUSTOM REPORT

i Printed: 18-AUn-iy3y  8:¢i:80
i

SAMELE: 4F bLANA | repe: K

$ 1n Natpad: BFARSISN,UUS CUL,SAINADEL LT/UV InStrudent: 37:333TU GA
Acquired: 17-AU-i333 1d:4) Fiienade: Azaivil
Kate: 4ij.U paints/sec index: i

Guratian: GU.U0Y ainutes

Uperalor: U

DETECTOR: oirravioist

Pid ©ind ‘Component Name ietention Time Peal Area Peak Height
‘ {ainutes)
i 14,610 -5 -3
TAL és 5




3 AL e _. _

]
Operator: ud

1]
.+.w.
ol

o

ol

C:\MAX\UATAI\EPABIiSN

Ultravioiet

3
nydragine

SN -

0

fethad
1
2.81

5

— 8.17 M

Chanpel

- 1534 vk

13:18

802248 STDI
i7-A0G-9Y

.
.
.

——

*
& RN ﬂ / ‘
\ r ...,._....._.1.%.__, i
_ a.i,e ,f._;..h_,zi.&f&a« A _{_33_,
.__‘-_\&e..ﬁ

(....._. '} .___ “ T
_.»1_. J__..\ r— -__.._‘.x_ ._._.g._iu.; n__g._.‘f:.- ‘{ ™ \l:.m S. A—{__..c}.x? _cﬁ.ﬁ.‘ﬁ ‘ ety

T - — ———- PR TN Tl Ui m v oL o |l|.|||.-|-|||||.m. R

Sample
Acquired

safiey ..:J»

T thld LD il ..__._:: BT PRI

. .= _:Z_ CERYLLE R
| o



SASELINE {cji390 Dynasic Solutiens, division of Millipore

BASELINE 810 CUSTOM

Frinted: 13-AuG-1333%

SANPLE: ©uiiis 3001

Acaiired: 17-Aii-1393 13:1d
Kare: ZEVU POLRL3/Sas

juration: 30?"30 alLnutes
ijparator: in

UETECTOR: iitravigiet

14 ¢ 164 Component Name
1 i HY4H
: A UUKH
3 3 fydrazine
TUTAL

/ .
£ 1 Matnod: EFASIION,UDS CUL,SHIMADZY LU/UV

Ketention Time

REPORYT

Typa: 3TN
instrugent:  Shraalvy o4

Frienane: AG¥NIIGL
ingex: §

Peak Area Peak Height
314 i
544 351
0dii 47
13208 1233




Dpeuuﬁ bﬂ

\MAI\DATAJ\EPABI1SH

£ AN S N _

.11 MNi

P IG LY M

L

W 3
ot = ol
pid 3 o
Q = =
- 1 -n
- "~ -
= 3

ey

|

i ALY

1073

< |

D

b ” Ji et ;.._53...5-. *&?i}%&?..%}jz.

]
e Hhhupaped
T # .-. e etem cmiiareet d SN B .

4
LN LB ) UAPLELR ALk I BN ol

. x‘_:. | YR (LR .

} | by sl 0
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o b W i .
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JASELINS {1330 Dynamic Salutions, Division of Miilipore

BASEIL.INEKE 810 CUSTOM REPORT
Printed: [5-Aui-1337 §:34:103
SAMPLE: Siiiis 3§70 ‘ Tyse: §7K5
$i in Matned: EFABSISN,UUS COL,SHINAGZU LUju7 ingtruzent: Saraadzy &4

hcquired: i7-AUG-1333 13053 Filenane: AGd¥iTey
Kate: &iijii polnts/ses ingex:
juration: 30.Ui sinutes
uparater: Ud
UETECTOK: itraviatiet
Pid Lot Component Kame Retention Time Peak Area Peak Beight
{ainutes)
i i L1 Fi .10 13373 a4
3 i SN i¢.139 $805 182
i : Hydrazine 22488 5460 B47
TTTAL 3is3T 4503




T AGEIIT04

Operator: il

uynlts

C:\NAX\DATAI\EFABI 1SN

LB

Bethod

dcquired: 17-AUG-9§ 14:28

M

WA

£ EBLE -

bR 8 LN

L dmd

e =

— §.05 MM

it.cl UDNR

{

b jhﬂ.‘a\.\)‘;?‘\.;.‘.ﬁa ' )t...x..)@.

4
sy iat A s
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SASELINS {c]1550 Dynaaic Soiutions, Divisien of Miilipore

BASEIL,.INEKE 810

CUSTOM REPORYT

Printed: 18-4UG-1339  5:34:8%

SAMFLE: aiigség 3753

$4 1n Method: eFASI1IN, UGS CUL,SHINADLU LE/UY

Acquired: 17-AUG-1333 14:%8

Kate: ¢G.i points/sec
iuratlan: 3U.UUH minuces
Uperatat: Ui

DETECTOR: jltravisiet

it 10¢ . Component Name
|
i i i MKA
¢ 13 "GN
3 i igdcazine
TUTAL

Reteation Time
(winutes)

T7pe:
instruasni:
Filenaae:
Lndey:

Peak Area

AFLTE
Sniaadzy 64
A3

4

Peak Height




i Sample: 602248 STN4

Chamsel: Ujtraviolet

Filesame: AG33iT02

U K A N U R S R—
Bral ) TR KNl II" k)

b

AMh

(ALER N

(LN

N

e

-
.r

(N1

| dcquired: 17-AUG-33 15:00

flethod: C:\MAX\DATAI\EPA3IISN

¥ 1072 yolts

Uperator: U

T Hiydrazine

- = -
* = = z
HE -— - i
i
E
:: t'E_ —
B e —
==
: i
N '
— “
: A
H L)
i \
H — A Y v
I — 0.c3 MNi
| a—
g
E
s
I
1F
14
i
-
:
§
3
—t
A
i
i
. P
- _ 1G4 UDNH
-+ o ————
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SASELINE {¢)1390 Dynamrc Solutions, Divisien of Millipote

BASELINE 810 CUSTOM REPORT

Printed: 15-AUG-138%  5:40:34

. SAMPLE: 6iZids STid j Typa: 87V
$5 1n Method: BPAS3ISM,UDS CUL,SHINADLU Li/Uv¥ instruzent: §a13adou 34
kequired: 17cAua-1838 i5:00 Fllenane: AG3¥ITU3
Rate: lii,i points/sec inzex: 3

¥
5
U

DOLNLS/ <
puration: 3UliUU minutes
Uperatot: Uh‘
DETECTOK: ilnraviciet !
PI¢ LD¢ Component Name Betention Time Peak Area Peak Beight
{winutes)
i i KNii 8,089 8981
1A é qHITT 12.35%8 432
i 3 tigdrazine it.788 34453
[{iTAu 13180 4793




| sample: §02248 5TOS

Chanael: Ultraviolet

Filesame: AGY31Tub

dcquired: 17-4G-93 15:13

Bethod: C:ANAINDATAT\EPAZITON

x 1072 weglts

Operator: 08

i - &3
= " — oty
i = ] x =
s - i= -
R - ke -
- = = = =
- E{
- b
= i
[
| —r——
H -
=
B -
= : !
-
= .! - —
HE
— Iy
- Ny
= -

LN

ol

I.hE

e e -

Goik 3 NESAE D i.. i

- et

- E oL
i -

:
= — |
=
= =

— 2%.90 Hydratine

ERTRERTIL

— 6.00 KN




SASELINE {c)1930 Dynaaic Solutions, Division of Millipore

BASELINIEK 810 CUSTOM REPORT

SANPLE: 0UZZd46 370
$5 1n Hetnad:
Acquired:
Rate:
puratian:
(perator: i
BETECTOR: Ultravislet
J¢] int
i l
Z ¢
J k|

TUTAL

Printed: 13-AUG-i%33

EFABTLON, 003 CUL, SaiNAVED LC/uV
i7-AUs-13%% 13:33

36,0 points/sac

G.u points f32¢C
| .

JU.iUlU minutes
|

Retention Time

| (winutes)

T 5.210
UMi 12.42§
fiydrazine YR

5:45:23

Type:
Lnstrusant

Flienaaa:

ingex:

Peak Area

162158
158083
106838

400300

L]

3

STNG
Sniaaizu o4
3331700

Peak Height

—ammmme.

aaaaa




PR
3LVt

oA N

Filemane: 4G
T ]

Operator:

E

=

-

g e

= Wl

B i

mm i
_

= [

=2 o

—

-~

= 0m

> _

=
i

Chamael: Ultravioiet

16:07  Bethod:

11-AUG-§3

Sample: NP BLANK 2

dcquired:

.5

ALY

TN

-

.—......?-J_.____..._ ’

g A g

1
M

[ AT

b

—
[T

e

WAL A
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onll
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e i ey




BASBLLNE (¢]1530 Uynanic Solutions, Division of Millipare

BASEKELINE 810 CUS1TOM REPORT

; Frinted: i8-AUn-133%  8:21:48
|
i

SANPLE: P BLANK | ' Type: Nk
}ioin Methad: ECABIISN,0DS COL,SHINAGLG Loiiv inscrument:  sniaaicu né
Acguired: 17-AUG-139% 18:07 Yrienama: AGISITUY
Kate: ¢il.ii polats/jsec indei: 7

uratian: 30.000 minutes
uperatar: U

i
DETKCTOR: ultraviaist \
|

Pk 14 * Component Name Ketention Time Peak Area Peak Height
{ainutes)
i 14,514 jud [}

TOTAL v 103 8




&
perator: id

vt
it

NN

b I

S I R

|

Mot S N

WA

"

45 Gl

a
M

e

ol

(ALY

I .7

i
"__._:_ ! 4

'R LR

i,}._.:..:.f_xrs....

\

— - (0.9) fiydrazine
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)
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BASELINS icj1330 Dynaaic Solutions, Division of Niliipore

BASEKELINK 810 CUSTOM REPORYT

Printed: 18-AUG-1333  S:14:0d

|
SANFLE: RJI343 KiLdl !
#3 10 Metnod: EFASIIIN,UUS CUL,SHINADEY LU/UY
Acaulred: iT-AUG-1399 i0:4i

Tive:

instrusent;
fl

lenaae:

NaN
Shimzagou o4

AGIFITUE

rate: ZU.U peintsisec Ladex: »
Guratlch: 3?.600 @inuces
Gperatet: Ui
. ‘ |
DETECTUR: wvicravioist 3
4] 10¢ ; Component Name detention Time Peak Area Feat Beight
| (winutes|
i i ¥4 6.138 14383 1353
i i N 12,428 5i%9 T
3 j \mmm 22,351 5365 345
‘ .....................
647 {TH




Operator: it

Bethod: C:iMAX\DATAT\EFAB3i5H

17:19§

17-AliG-$3

Acquired:

ynltrs

r

-_——

10

> AR

2
-1

SN LN

o LT

SRR

_ 0.3 MAH

_
__
|

§

{

1
_. \
.—,CF I .a_..x?f q,f‘ :. s__.ﬁ...r..i_.

~ 12,58 UDKK

I
_
|

b, 3_.._._.323,__1_

L b ATHD AT

.,"‘_:_ ! LRI TLR LNt

z3.12 hydrazine

/ \ KU
! _.#._..f%..é._‘}#qj Rty ,.f?

.5__%....\: s._.é

.__,#__.._.._..af..__..-ﬁ,.
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BASELINE ic;i330 bynamic Seiuticns, Uivision of Millipare

BASELINE 810 CUSTOM REPORIT

Frinted: ia-Ada-138%  3:i4:%:

SAMPLE: clzids HiLi: T7ve:  NaN
$3 10 Ketnod: BEA3SLON,GDS CUL,SHINADZY LO/UY instruaent: Salzaszu 34
Acquired: i7-ALG-133§ 17:13 Filename: AG35iTo3
iate: GU.U peintsisec index:

juratian: J3i.0Gs ainuces

voerator: U

BTBCTUR: Uictraviaies
48] 164 ' Component Kame Ketention Time Peak Area Peak Height
(winutesj
i 1 LT 3.291 {800 5
i 2 N 12,553 3505 oy
; 5 diydrazine ALl St 318
AL L3kt R




Sample: 602248 BULES Chanael: ultraviolet Filemame: AG3317i0
Acquired: 17-AUG-33 i7:43  Bethod: C:\MAK\GATAi\EPA33ISH Operator: Vi

L'
« ,
. | ¥ in Y yolts
= = -] A
! - - ~: ~-
= = = 1
- = = - -
—-— »
= 3
-3 I
= %‘_‘
[ =
T ———eeeeeeeeeeeee e ———
, —
- —_—
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: e
: L
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- |
== ) __ e —=
i ' - -‘-’._“ LR -
Iy . T 6,23 NNA
IH o
: z
: =
£ #
I -
[ —5:‘
=
o {
i =
gt =
r Y
=
= Z
2
x %_
——

15.53 UMK

ﬂli

I

!

e
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l
L

: 'M“v\j

AL

b “IAM (L q.
l T_“

v

-
z=

s it
m‘)‘-‘(“’\ /' i "

(ﬁ;’ﬂw\wf"”

(KT

_ ©3.Us Hydrazine
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JASELING {cj1330 Dynasic Solutions, Division of Willipore

BASEKILLINE 810 CUSTOM REPORT

Frinted: la-Auu-i333  9:i4:4¢

SAMPLE: 8GEZ44 Hindi % Trve:  UhKN
$ii in Metnad: EFABSION,UUS CUL,SHIdALLY LUV instrusent: 5a:33d%% 64
Acquired: iTrAUG-i335 i7:43 Flizname: 3330700
Kate: &U.u psincs/sec ingex: ii
buraslen: 301000 atnutes

ijperatsr: ih

DETECTUOR: iitravioiat

({ ¢ 104 Compoaent Name Ketention Time Peak Area Peat Height
{ainutes)
i : LLE 8,238 7883 633
i Z G LN 12,548 §12i iio
3 i igdrazine £3.07% YL 38
15TAL ‘ 13477 i3§7




sample: 802248 MDLIS Chammel: Ultravioiet Filesame: AG33iTI2

Acquired: 17-AUG-59 18:58  Metbod: C:iNAX\DATAI\EFABI1SN Operator: D

-

x 1072 uplte

= sa FE -
- et - -
| " = T =
a Z = = =
oo 1 i o - -
- i = :
ST
= -
- . x
: =
- i —
: _'—_..=_—3_=_~_=i
i =
E, e ——
= i
S el
- == _ 8.8 MNH
=
=
- 3
=
x
==
s
. =
= 1 e
- =Y
d : R - . n
; — jic.0u U
: =
~ a Z
; -
—F

= z ——
z = z
= |t -
= B b
== I 2
= : =
o - =
& 5
: <=
== i ™
N =
= —+ z
= : =
— -
= _‘g
= i
: ‘&__ G- ..
— =~ 23,04 nsdrazine
£
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—
y=
"bE.
=
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¥
! oﬂJl'h.\\m!,\,JI}




BASELLNE {¢j1330 Dynamic Solutions, bivisien of Nillipore

BASELINE 810 CUSTOM REPORYT

Frinted: 16-AUG-13§3

S:14:3%

SAMFLE: SuUcids HiL#

$11 1n Method: E¥ABSISH,UDS CUb,SHIMALLU Wl/uUv

Acquired: 17-AUG-135F 18:éz

Tyve:
instrugent:

UNRS

shisadzy od
Fliename: AG33i‘il

fiate: 2?.0 scints/sec Lndex: 1i
puration: 3G.UuU minutes
Gperator: bi
UETECTOR: Ultravioiet
4t 104 Component Kame Retention Time Peak Area Peak Height
{minutes)
i ! CLT §.248 10257 338
¢ é ' GUNE 12.51% () Y
3 3 Hycrazine AT 5150 A1
TGTAL L] i
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BASELINE (cj1330 Uynamic Seiutiems, Division of Millipore

BASEKEILINK 810 CUSTOM REPOR'L
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BASELINS {c]1950 bynamic Solutions, Division of Niilipare

BASKLINE 810 CUSTOM REPORT
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BASELINE 810 CUS'TOM REPORT

Printed: 13-AUG-13%3  §:18:11

SANPLE: ©Biii4s NDL#s Tyoe: UNKS
$i5 1n Hetnod: S¥ASIIN,UUS CUL,SHLNADZY LU/UV Lnstruaent: Shiaagcu oA
Acaulred: l?-AUG-l?ﬁi 23t Fllename: AG33itis
Kate: ZU.U points/sec ingex: 13
puration: 39.GUU minutas
jperator: Ud
|
. . |
DETSCTUR:  Uitravioiet !
|
¢ L0} . Cosponent Name Latention Tine Peak Area Peak Height
1 {ninutes)
. PR | mmsssssmcmcmmme 0 wwwew— +am—asans  edmmmmmmm—— meemeasssaas
i i Wi 5314 3380 651
i /4 ; UUNd ii.043 8 KM
g 3 | Hydrazine &3.287 6778 iid
A H idoi

TUTAu




Filename: AG3I1T14

Operator: UH

Ultraviolet

Bethod: C:\NAI\DATAI\EPABS1SK

Chanpe)

—
—
—

o N

-

-

= o

g oy
[

a0 t>

-

"3 -

-~ ¢

E—

1D v~

ve e

Sample
dcquired

volts

107~

O B I T

b T B

CLT

8.23

L I

-

LRI NIRRT L.y

U DN

b
¥4

—————

|
4l | : Ll .
:f.s;q} 1 @&..#.-.fv_?f..‘.ﬁm.._ Ec.i;aﬁ. ..ﬂ!—:«.?.éx 4{2_ e -&R.?ﬁ..ai.?.—.‘ ” %.E_—.s.k.i. {

jyarazine

A3

A
- &

|

k .”.__... pphl bl .._.,..__1 R V- "

“ibelgy e g,

Ak eh Ay

g .ﬁ 1 ENRY LR RN




BASELLNE (c]1530 Dynasic Sclutiens, Uivisien of Miilipore

BASEIL.INKE 810 SUS1TOM

Printed: 18-AUG-1333  £:18:%§

|
SMELE: 473345 HoLd3 |
118 10 Mechad: EcA8313N,0U5 CUL,SAINAULY &i7dV
acaurred: 1I-AiG-188E i
.U celatsssec
J9i ainutes

Kate:
pyratian: oV
Jperatar: Um

DETECTOR:  Uisravisier

k¢ 1b4 Cosponent Naae Ratentian Time
(minutes)
1 i LL T 6.231
i ¢ DK 13.503
3 i ipdtazine YH
T

REPORL
Feer GhNE
BELTUSEALT  5713AAIN SA

Kilanaae:

RCTEREE
nsd2ioat

Jadey: 18

Peak Area Peak Beight
$457 dli
3§id Jis
FEH KLY
i876é 433




dASELLNE icjl

§6 Dynamic 3elutions, Division of ®illipare

BASKELINE 810 CUSTOM REPORL

Frinted: 16-AuG-i333  5:40:53

SANPLE: ©d

SCK STU#

fype: 3TN

. $17 1n Kethoo: BFAGIIOK,UDS TUL.SHIMAUZY LU/UY (MStIu@ent: SA1333Zi 0A
I Acquired: i7T-AG-1333 @it44 rLienaae: AG#¥iTit
| Rate: Zu.U pointsisec ineex: B
Guration: 3i.UUU minutes
Uperatar: Ui
GETECTOR: | Gitravioiet
ki Lo¢ Component Name Letention Time Peak Area Feak Height
! (winutes)
wa- ! . ereceee—scesms  meme- enmmemeee mmmeeeesss  memresseee-
i i i Nt §.271 HLE TiBi
[ ] ibNH 16,43 889 5143
i i 3 tiydrazine e.888 K 3523
TUTAL tivio joudd




Sample: CHECI STDH Chaspel: Uitraviolet Filemase: AG35i717
Acquired: 17-AUG-99 21:44  method: C:\MAX\GATAI\EPABIISK Operatar: O
x 1072 yolts
= - - -

b.21 HAH

B

-
=

oy

El
—_
-
=

v

_ 12,43 UbMH

s
i
)
&

-

g ALY b el

UL |

.;..-..LM-»'-W. bl

,
= i3
=
LY
rf
i N
—_ }
. ” — — ¢C.4Y dydrazine
P
0, %
- 3 ‘
AT |
B F :
o 1
|




Sample: M¥ BLANR § Chaanel: Ultraviolet Yilename: AGSS1T13
Acquired: 17-AUG-93 22:13  Wethod: C:\NAA\DATAI\GFAS3ISN Operator: U

|
|

i
¥ 15 Y wvoils
= = - R im =
- i i - -
. 2 - a Y
= =R = s % =
= = = = =
- . Zu—
e =
= =2
i =
=
K
- -
] e —— g
= Z

s

Y

A
wt"““%wa» b

. —=

=
:-.'-" -,g
= i3
- B
- 1 2

3 s

f =

s %
= : Z
- i z

- H E
= H -,

M TR -
= : : =
= 27 5
= = =
= : =
- i *
= 3

£

=~ | —
2= 1 =
= S
b

- —_—

=

=

Z

e

=T =

: %

: 5

- ¥

; )
: 2
=
f 2
: 2
:
= e




SASELINE (¢)1330 Uynaaic Selutioms, Divisten of Nillipere

BASEKEI,.INEK B810 CUSTOM REPOR'L

Frinted: [A-AUi-1339 0:¢5790

SANPLE: MY BLANK J \ iyoe: INih
P13 1n Kethoa: SFASSIEK.0DS CUL,SHINABLY LT/UV inscrusent: Inimadzu €4
Acguired: 1f-AiG-139y 2i:18 Fiiename: AG3S1713
fate: 2.0 points/sec index: ls

puration: 3u.G0i minutes

iimamarne-

Uperacar: Un

DETKCTOR: itravialet

Pd 104 { Coaponent Name Ketention Time Peak Area Peak Height
: {ninutes)
: i4.50% it J
i4 3

AL




roo West Broadway, Suice 30n0. Loag Beach, Catiturnia voNoz i34

October 6, 1999

Charles Hamilton
Truesdail Laboratories, Inc.
14201 Franklin Ave.

QamaTon 7

T calim I
Tustin, CA 92780-7008

Subject:

AUDIT REPORT/RESPONSE

Dear Mr. Hamilton,

I have reviewed the response to Mr. Cirillo’s audit report that you and Mr. Joe Bramblett
provided to Earth Tech.

All responses are acceptable except responses 1o General Comments 1. and 2.. and Finding | in
the HPLC section. Since Mr. Cirillo left Earth Tech shortly after performing the audit, [ will ‘
comment on these responses. Telephone:

1.

19

A draft SOP dated 12/98 was provided with the response. This SOP is extremely 302951 2
incomplete, as was the case with the 12/97 SOP. Although it does address the §
preparation/extraction of samples for hydrazine analysis (with proprietary information ~ F*+>'m!«:
omitted) and gives the HPLC operation conditions, it does not contain any information '
regarding calibration frequency, number of standards, acceptance criteria, use of QC *"*°”%"' *'""
samples, calculations of results, etc. It also does not contain any literature references,

except a statement that it is a modification to EPA method 8315.

This SOP must contain a proper reference to the appropriate EPA method. If there are,

assuming that [ understand your statement correctly, minimal changes from the “old”

8315 (1994) to the updated 8315A (1996) why does Truesdail not use the 8315A as a

basis for the modification? Since the updated 8315A also contains references to the
updated 8000B, the laboratory should reference the more recent update.

Since there are no calibration or QC requirements listed in the SOP, it is imperative that
the SOP include this information or reference the appropriate sections of the EPA
procedure so that it is clear which requirements need to be followed. If the EPA method
is referenced for the information, a copy of the EPA method must be attached to the SOP.

As Mr. Cirillo commented, it is not apparent that the laboratory is following the
requirements specified in the OU4 Addendum II QAPP. Normally, these requirements
would supersede your SOP. However, if you have updated the protocol substantially
since the QAPP went final, please submit a corrected version of the requirements in the
same format as the QAPP Addendum II tables.

Although you described the modifications to the method in your letter to us, these
modifications need to be described in a section in the SOP titled “Vanances™ or
“Modifications”, as suggested by Mr. Cirillo.

Although we recently received revised reports, we have not yet received any response to
Mr. Cirillo’s letter of 7/29/99. Responses to the items in this letter would help clarify the

EAﬁTﬁ"—EQ,?ach‘
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protocol at Truesdail laboratories. Furthermore, your response did not address the entire
audit comment.

According to Mr. Cirillo’s statement, the 9/94 (apparently EPA version) was available in
the lab, but not the 12/97. Per your statement this is in revision but the lab has the
“current version” — what is the current version? [s it the 12/98 or the version that vou are
currently working on? The response is confusing. An approved version shouid aiways be
available in the lab. Even if a SOP is being updated, the previously approved version
should be available.

L

4. Please provide a copy of the complete, updated SOP (with proprietary information
omitted) when your revision is complete.
|
Please provide a response to these comments by October 20, 1999. The response to Mr. Cirillo’s

letter should be provided also since it is much overdue.
Very truly yours,
Earth Tech

Slisaboth Sotls

Elisabeth Fruth
QA Manager







too Wese Broadwav., Suice 5000, Long Beach, Califurnia yosmz-aa4s

March 24, 2000

E.S. Babcock & Sons, Inc.
6100 Quail Valley Court
Riverside, CA 90503

Atmn. Sean Jenkins

Subject:
Audit Date:

Audit
Location:

Audit Scope:

Auditor:

Personnel
Contacted:

Audit
Summary:

babcock.audit

AUDIT REPORT

March 16, 2000

E.S. Babcock & Sons, Inc., Riverside, CA _
Telephone
The laboratory had not received any Earth Tech project plans. Audit
emphasis was on compliance with State of California Department of Health 5639512000
Services “Determination of Perchlorate by lon Chromatography”, Rev 0, '
laboratory SOPs, and the laboratory’s Quality Assurance Manual. Attention
was also given to the ability and necessity of the laboratory to follow Earth
Tech project plans. Earth Tech project plans for Edwards AFB Operable Unit
No. 4 Addendum II and Benicia TCUP Project were delivered to Sean

Facsimile

562.951.2100

"Jenkins, Quality Assurance Manager.

Angela Wranic

Lawrence Chrystal, Sean Jenkins, Allison Mackenzie, Karen Tracy, Alanna
Wilkinson, Cindy Waddell, and Stacey Fry.

The audit’s focus was the perchlorate analysis. Interviews were conducted
with laboratory personnel in the shipping and receiving area and the analyst
who performs the perchlorate analysis. The QA program was discussed with
Sean Jenkins the Quality Assurance Manager. A debriefing was held where
the audit findings, concerns and recommendations from the laboratory audit
were summarized. The debriefing was attended by Lawrence Chrystal,

Laboratory Technical Director and Sean Jenkins.
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Major Findings (Perchlorate Anpalysis)

1. The laboratory is not following their SOP for perchlorate analysis, which is based on

the CADHS method. The laboratory SOP requires the ICV to be within + 10 % of the -

true value. The analyst is using a criteria of + 30%. This deficiency was confirmed
by the laboratory internal QC audit conducted by Susie Thomas in April 1999. This
deficiency was supposedly corrected per the documentation of the internal audit, but
has not been resolved per our audit findings. The criteria of + 10 % should be
followed.

2. It is understandable that the laboratory did not follow Earth Tech QAPP requirements
because they had not received copies of the Earth Tech project plans. This was a

deficiency by Earth Tech personnel. Two project plans were supplied to laboratory
at the time of the andit The laboratorv is now exnected to fallow tha contrgl Limits

S UL LI S s e fania Y TV Wikpwwiwe LV AVIIVYY Ulw WU UL uuum
in the Project Plans. Earth Tech Project Plans require a criteria of + 10% for the
ICV and CCV. Currently the laboratory is using a criteria of +30% for the ICV and
CCV. Earth Tech project plan control limits for the LCS (laboratory control sample)
and MS/MSD (matrix spike and matrix spike duplicate) differ from laboratory limits.
Earth Tech project plan limits are more stringent than the laboratory limits. If the

control limits in the Earth Tech Project Plans cannot be followed the laboratory needs .

to supply Earth Tech with evidence that supports the proposed control limits, i.e.,
control charts. A variance can then be requested from AFCEE.

The following sections constitute the rest of the findings, concerns and recommendations
grouped by area or subject.

Sample Receiving and Control (Karen Tracy and Alanna Wilkinson)

The following items and systems were reviewed: sample receipt, log-in, storage, tracking and
anomalies; refngerator monitoring; and sample security. Samples received are checked
against the Chain-of-Custody for any discrepancies between sample labels and the Chain-of
Custody. If discrepancies are found they are documented on the COC. If necessary the
client is contacted by laboratory personnel. Temperature is generally not checked at the time
of receipt. Samples are immediately logged into the computer system. Laboratory sample
labels are generated and affixed to the samples. A computer printout of log-in information is
generated and stored in a notebook. This information is permanently bound at a later date.

Sampie storage refrigerator temperatures are monitored and recorded daily.
Concemns

1. Internal chain-of-custodies are not used. -

2. Temperature is not recorded for samples at the time of receipt. If a temperature blank is
included in the cooler it is recommended the temperature be recorded. If a temperature
blank is not in the shipment the temperature of the cooler should be measured and
recorded. ERA Method 314.0, “Determination of Perchlorate In Drinking Water Using
lon Chromatography”, Revision 1.0, November 1999 does not require perchlorate

samples to be chilled to 4°C, but it does require samples be “protected from temperature

EARTHE::lTEcH
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extremes.” Recording the cooler temperature at time of laboratory receipt satisfies this
requirement.

General Chemistry (Perchlorate Analysis) (Cindy Waddell, Stacey Fry)

The following information was reviewed: system for preparation of reagent water. calibration

requirements, frequency and criteria of calibration checks, corrective action procedures,
standards traceability, and a review of the maintenance logbook and SOP.

Finding:

1. The balance used for perchiorate analysis is checked daily with a 100 gram and a 0.1
gram weights. The measurement is recorded in a logbook. But the logbook does not
include information on the toierance range for the weights. The logbook should include a
tolerance range and the analyst should check the measurements against the tolerance
range.

2. Per the California Department of Health Services IC, Rev 0 a linear range study for the
ion chromatograph should be conducted every 6 months. The laboratory has not met this

requirement.

Concerns:

1. The maintenance logbook does not include any routine maintenance information such as

maintenance performed on a daily, weekly, or monthly basis.
2. The maintenance logbook does not document return to control.

Balance and Thermometer Calibration (Sean Jenkins)

Concemn:

1. The record of thermometer calibration and correction factors needs to be updated.
Updated correction factors were entered on the sheet but were handwritten not typed.
These changes to the typewritten text were not initialed and dated.

The yearly calibration for balances should be performed this month. It is scheduled by

the laboratory to occur the week of March 20, 2000.

3. Documentation of yearly calibration for weights are available but poorly organized. Itis
recommended this documentation be organized so information can be easily tracked.
Calibration for the weights was performed by an outside source in 1999. Outside
calibration of weights should be performed at a minimum of once every 3 years.

I

Type 1 Water/Reagent Water (Sean Jenkins)

A Bamstead Nanopure water system is used in the inorganic sections. The resistance reading
is monitored daily. The filter cartridge is replaced when the resistance reading is below 17.0.

babcock.audit
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Performance Evaluation Samples (Sean Jenkins)

PE sample results from Environmental Resource Associates (ERA) were reviewed. Results
for the last year were reviewed. Results for method 300.0 were acceptable.

Finding:

l. No Performance evaluation sample was run for the perchlorate analysis. ERA has a
low level perchlorate source available.

Data Review (Sean Jenkins)

Data review is performed by the analyst, supervisor, and the quality assurance manager. The
supervisor reviews analyst calculations from the raw data. The quality assurance manager
reviews the quality control for every analysis in the laboratory on a daily basis. Initials of the
supervisor and quality assurance manager are documented in each project. The laboratory

director signature is required for all final reports.

Finding 1

1. Checklisis that outline what each person reviews are not used. It is important that the

laboratory document exactly what each person has reviewed.
Audits (Sean Jenkins)

Laboratory audits are scheduled to be performed once a year. An audit checklist is used. Last
year was the first year an internal audit was performed. Susie Thomas conducted the audit. A
written letter is given to the analyst and supervisor summarizing corrective action that needs
to be performed. Areas that need improvement and dates when this improvement, takes place
are tracked on the audit checklist.

Finding
\

1. The laboratory SOP requires the ICV to be within + 10 % of the true value. The analyst
s using a criteria of + 30%. This deficiency was confirmed by the laboratory internal
QC audit conducted by Susie Thomas in Aprii 1999. This deficiency was supposedly
corrected per the documentation of the internal audit but has not been resolved per our
audit findings. The criteria of £ 10 % should be followed.

Nonconformance/Corrective Action Reporting (Sean Jenkins)
Nonconformance (anomaly) reports are kept on record in project folders. A method of

tracking nonconformances has just started. The reports are kept on file in the computer and
the Quality Assurance Manager reviews these reports.

4
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Concemn:
1. No formal system exists for investigating and correcting systematic deficiencies.

Method Detection Limit Studies and ELAP certification (Sean Jenkins)

MDL studies for the perchlorate method are valid for one year. MDL studies were
performed for water samples on 7/14/99 and soil on 8/31/99.

Documentation for extension of ELAP certification was received by the laboratory.
Standard Operating Procedures and Document Countrol (Sean Jenkins)

The Quality Assurance Manager distributes method SOPs to the analyst. A revision date is
printed on each document that is issued.

Finding:

1. SOPs do not have a signature page. All SOPs need a signature page to indicate the SOP
is approved by management. SOPs do not contain a revision number. All SOPs should

have a revision number.
Concemn:

1. Distribution of method SOP’s to laboratory personnel is not tracked. It is recommended
that a log be created that summarizes revisions of SOP’s and date of issuance to
laboratory personnel.

2. The SOP for perchlorate does not summarize standard preparation. It is recommended

this information be included in the SOP.
Control Charts and Personnel Training (Sean Jenkins)

Personnel training files are maintained by departmental supervisors. New employees are
trained by a co-worker or supervisor. The new analyst performs a demonstration of
capability by analysis of unknown solutions. The work of a new employee is reviewed in

depth for 3 weeks. Training is documented using a standardized checklist. Temporary

personnel are not used frequently. When they are used they are subject to the same training
procedures as a new employee.

Finding:
1. Control charts do not exist for perchlorate.

Concem:

1. Personnel training files exists for new employees but no documentation exists for

5
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employees that have been employed by the laboratory for a number of years.

Data Review & Earth Tech Project Plans (Sean Jenkins)

Finding:

1. We could not distinguish which set of QC belonged to our sample in Attachment 1. How
can this situation be avoided in future reports?

2. Laboratory reports have been received at the Long Beach office with cover sheets
addressed to Chris Davis of the San Jose office.

Concerm/Recommendation:

1. There was confusion at the laboratory distinguishing between different Earth Tech
projects. It is important for the laboratory to be able to distinguish different projects
because this determines which Earth Tech project plan to consult. Currently the
laboratory is analyzing all Earth Tech Long Beach samples under the Project plan titled,
Air Force Research Laboratory Operable Unit No. 4 Final Addendum II to Final Field
Sampling Plan June 1999. This Project Plan was delivered to the laboratory on the day of
the audit. The COC should indicate the project name. If the samples are received from

Quanterra, Santa Ana and the project name is not on the COC contact them. Project
numbers 32703, 35263, and 35261 are associated with the Edwards JPL project which is
run out of the San Jose office by Chris Davis. The project plan used for these samples is
titled, Quality Assurance Project Plan for Operable Units $, 6, 8, and 10. The laboratory
did not have this project plan. A telephone call was made to Chris Davis at the time of
the audit. He was asked to provide this project plan to the laboratory. If the laboratory
does not receive this plan they should contact Chris Davis at (408) 232-2800

I want to express my appreciation to all laboratory personnel for their interest, courteous
assistance and time spent during this audit.

Please respond to the findings, concerns and recommendations enumerated in the audit report
by April 7, 2000.

Very truly yours,

Angela Wranic
Staff Professional VI

cc: Elisabeth Fruth
Chris Davis

babcock.audit
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/ -y : Ermvirorsmental Laboratory Cerufication #1158

h
6100-Quail Valley Court Riverside, CA 925070704
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Wet Chemistry - Batch QC
|
i Log #: L&4276
! Por Client: Quanterra Environmental Services
: Date Rec’d: 01/14/2000
[ Lab RNumber: L64276-001 to -001
!
Ag;l?c.= Perchlorate wG47212 DES-IC-Rev0
L
Raf Value Units TYpe Regult Units I SRec_ Batch Data LCL  UCL
0.000 ug/L B 0.0 ug/L --- - 000118Cw < RL
Spike Value 20.9 ug/L cs z1.5  wg/L - 110. - 000118CW 70% - 130%
L6434B-001 0.6 ug/L poP 0.0 ug/L N/A .- 000118CH Max 20 RPD (b)
Spike| Value 18.0 ug/L s 21.0 ug/L --- _117. Qooliecw (a)
HG472L2-004 21.0 ug/L WD 19.7 ug/L 6.4 --- 000118CW Max 20 RPD (D)
Sample Spiked: L64348-001 O ug/L ) ’ -
Blan:rp 0.000 ug/L » 0.0 ug/L -—-- - 000118CW < RL
Spikq Value 20.0 ug/L LCs 21.7 ug/L “oe 109. 000118CW 76% - 130%
L64216-001 0.0 ug/L ol J 0.0 ug/L N/A - 000118CW Max 20 RFD (b)
Spike Value 72.0 ug/L us 92.6 ug/L --- 129. 000118CH (a)
WG47212-009 92. s ug/L 8D 92.1 ug/L 0.54 ——- 000118CN Max 20 RPD (b)
le Spiked 4216-001 0 ug/L
. Sp:.k:n?lalue 20.0 ugn.. LCS 21.9 ug/L - 110. 000118CW 70% - 130%

5 - Attachmest

(a) | Target range same as LCS Control Limits. If outside range, matrix interference suspected.
(b) |[Exceptions: Cyanide and Kjeldahl-Nitrogen: Max Max 30 RPD

0il & Grease, Suspended Solids and Organic Compounds: Max 40 RPD

lwu,w. JC //‘M

- 89 - 't’ SQbCOCk & SOM, IM.
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Earth Tech

Attn: Angela Wranic

100 West Broadway, Suite 5000
Long Beach, CA 90802-4443

Angela:

This letter is in response to the findings from your audit conducted on March 16, 2000 at our laboratory.

1) The Perchlorate analysxs now follows the QAPPs acceptance cmena for ICV and CCV analy51s

standard (125 pg/L) and a high standard (750 pg/L) The recovery for all of these standards must be
between 90-110 %. (Note: EPA Method 314.0 criteria is 85-115%.) The SOP is currently being
amended to reflect this change. This, I believe will also satisfy the requirements of your QAPPs.

2) The LCS concentration has been changed to 25 pg/L and has an acceptance criterion of 80-120% as
per vour QAPPS The MS/MSD concentration has also been changed to 12 5ug/L (multlplled by

mammum RPD of "O and 75- 125 % for smls thh a maximum RPD of35 Thls should meet the
most stringent requirements of your QAPPs.

3) Internal Chain of Custody documentation is not a requirement for most of our work. We will utilize
internal chain of custody for any samples received from Earth Tech in accordance with your QAPP

| requirements.

4) Currently, temperatures are recorded when a temperature blank is included with the ice chest. The
laboratory is in the process of purchasing an infrared temperature probe to enable us to measure the
temperature of samples directly when they arrive. (Please note: EPA Method 314.0 does NOT
require the samples to be shipped on ice.)

5) The tolerance range is now indicated on the balance logbook.

6) The linear range study for the ion chromatograph is being performed. (Note: EPA Method 314.0
allows for second order fits.)

7) Any maintenance performed on the ion chromatograph is indicated in the maintenance log. The
analyst has also been requested to indicate a return to service after the instrument has been taken off-

line for repairs.

Page 1 of 3
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8) A new record sheet has been created for thermometer calibration and correction factors. The daily
temperature logbook has also been updated with the current information. The analyst has initialed
the corrections in the logbook.

9) The yearly calibration for balances was completed on schedule.
10) The documentation for calibration of weights is now organized more clearly.

11) A PT sample from the EPA for perchlorate is currently in house. A PT sample from ERA was
analyzed and reported last week. We should have the result of that analysxs within three weeks.

12) We are currently reorgamzmg our review process with the addmon of 1 more review level. We will

AK S 11Nnae ~O0nNsigera On OU ecommenas OR ,:'=‘=: la o~ - 0 _'_"

13) As noted in pafagraph 1, the ICV acceptance range in our SOP is now being followed.

14) A computer tracking system is now in operation to investigate and correct systematic deficiencies. .

15) We are currently amending our SOPs. The amended SOPs will have an approval/51g11ature section
and revision numbers. Our goal is to have this project completed by the end of this month

16) We are developing a method for tracking the distribution of SOPs to laboratory personnel.

17) We are amending the SOP for Perchlorate to include the calibration standard and LCS preparation
instructions.

18) A computer program is in development to generate control charts for all analytes in the laboratory.
It is our goal to have this program in place by mid summer.

19) The Initial Demonstration of Capability that is required by NELAP is now being generated by all
laboratory analysts. Documentation will be kept on file of the training of all analysts — both
personally and by workcells.

20) All the samplesi in attachment 1 were processed together and analyzed in the sample analytical run.
Currently, all sa{nples from the analytical run are reported on the QC report. I am unable to change
the format of the report. It can be determined which batch QC samples were analyzed before and
after your sample by the checking the run order in the sequence (run) log. No sample QC (MS/MSD
or DUP) was run on your sample. Samples chosen in-house for MS/MSDs and DUPs are of a
similar matrix al?d at a frequency of 5% within the analytical run. .

Page 2 of 3
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21) OQur laboratory reports for your projects are now being sent to the office and person indicated on the
Chain of Custody.

22) We received the QAPP from Chris Davis for Operable Units 5,6,8 and 10.

Please feel free to contact Larry Chrystal or me if there are any questions.

Sincerely,

I// ‘. ’L/ ‘_J,'L/é—'—;b

I Y IE
Sean H. Jenkins,/;/v
QA Manager

Page 3 of 3
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{00 West Broadway, Suite 5000, Long Beach. California 9o802-44413;

|
|
ay 12, 2000

.S. Babcock & Sons, Inc.
100 Quail Valley Court
iverside, CA 90503

ttm. Sean Jenkins

|

Subject: RESPONSE TO 05/03/2000 LETTER

%udit Date: March 16, 2000

udit
f‘l ocation: E.S. Babcock & Sons, Inc., Riverside, CA

| AN winvaNIAA. P avL

|
Fomment: Please note my comments are indicated in bold within your text.
|

Telephone:

. 6z2. 1.2000°:
1. The Perchlorate analysis now follows the QAPPs’ acceptance criteria for ICV and CCV ansa.lysgi;.
We are changing the ICV concentration to 25 ug/L. The CCV will alternate between a midpofmgsimite:
standard (125 pg/L) and a high standard (250 pg/L). The recovery for all of these standards mustbe :
between 90-110 %. (Note: EPA Method 314.0 criteria is 85-115%.) Since the method specified in
Earth Tech’s QAPP and your SOP is DHS Modified 300.0, requirements in method 314.0 are

not relevant at this time. You must follow what is outlined in the QAPP. The SOP is currently
being amended to reflect this change. We need hard copy confirmation of this. When the SOP is
changed please make a xerox copy and forward it to me. You response is considered

inadequate until I receive this hard copy information. This, I believe will also satisfy the

requirements of your QAPPs.

The LCS concentration has been changed to 25 pg/L and has an acceptance criterion of 80-120% as
per your QAPPs. The MS/MSD concentration has also been changed to 12.5 pg/L (multiplied by
any prep/dilution factor). The acceptance range for MS/MSD is 80-120 % for waters with a
maximum RPD of 20, and 75-125 % for soils with a maximum RPD of 35. This should meet the
most stringent requirements of your QAPPs. Please update your SOP and send us a xerox copy
of this update.

R

3. Internal Chain of Custody documentation is not a requirement for most of our work. We will utilize
internal chain of custody for any samples received from Earth Tech in accordance with your QAPP
requirements. Please send hard copy verification of your internal COC for an EARTH TECH

project.

4. Currently, temperatures are recorded when a temperature blank is included with the ice chest. The
laboratory is in the process of purchasing an infrared temperature probe to enable us to measure the
temperature of samples directly when they arrive. (Please note: EPA Method 314.0 does NOT
require the samples to be shipped on ice.) It is recommended that the temperature of the cooler
be recorded until you do obtain an infrared temperature probe. The method currently used is

Modified 300.0 which does not require cooling.

EAHTH@TECH

A T INTERNATIONAL LTD COMPANY
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10.

11.

12.

13.

14.

15.

16.

17.

18.

100 West Broadway. Suirte 5000, Long Beach, California 908024343 :

The tolerance range is now indicated on the balance logbook. Send hard copy verification of this
data.

The linear range study for the ion chromatograph is being performed. (Note: EPA Method 314.0 .
allows for second order fits.) Send hard copy verification of this data. 3

Any maintenance performed on the ion chromatograph is indicated in the maintenance log. The
analyst has aiso been requested to indicate a return to service after the instrument has been taken off-
line for repairs. Response is adequate.

A new record sheet has been created for thermometer calibration and correction factors, The daily
temperature logbook has also been updated with the current information. The analyst has initialed
the corrections in the logbook. Send hard copy verification of this data.

ation for balances was completed on schedule. Send hard copy verification of this

Telephone
The documentation for calibration of weights is now organized more clearly. Response is :
adequate. 5629512000 ;
Facsimile :
A PT sample from the EPA for perchlorate is currently in house. T sample from ERA was-
analyzed and reported last week. We should have the result of that analysis within three WeeKSs 1.2 100 ;
Please provide the results of these analyses where available.

We are currently reorganizing our review process with the addition of 1 more review level. We will
take under consideration your recommendations regarding a checklist for reviews. Response .
inadequate. Please indicate your review process in more detail.

response item number 1.

A computer tracking system is now in operation to investigate and correct systematic deficiencies.
If a specific deficiency were to appear multiple times on your computer tracking system what
action would result?

We are currently amending our SOPs. The amended SOPs will have an approval/signature section

and revision numbers. Our goal is to have this project completed by the end of this month. Send
hard copy verification of this data.

We are developing a method for tracking the distribution of SOPs to laboratory personnel. Send
hard copy verification of this data when it is complete.

We are amending the SOP for Perchlorate to include the calibration standard and LCS preparation
instructions. Send hard copy verification of this data when it is complete.

A computer program is in development to generate control charts for all analyte§ in the laboratory.
It is our goal to have this program in place by mid summer. Send hard copy verification of this .

data when it is complete.

EARTH@TEOH

A CRYCDY INTERNATIONAL LTD COMPANY

As noted in paragraph 1, the ICV acceptance range in our SOP is now being followed. See i




|
19. The Initial Demonstration of Capability that is required by NELAP is now being generated by all
- laboratory analysts. Documentation will be kept on file of the training of all analysts — both
' personally.and by workcells. Send hard copy verification of the Initial Demonstration of
Capability for the analyst and supervisor of the perchlorate analysis.

20. All the samples in attachment 1 were processed together and analyzed in the samplie analytical run.
Currently, all samples from the analytical run are reported on the QC report. I am unable to change
the format of the report. It can be determined which batch QC samples were analyzed before and
after your sample by the checking the run order in the sequence (run) log. Would samples be
associated with the QC run before or after? Could you include a copy of the run log in each
job? No sample QC (MS/MSD or DUP) was run on your sample. Samples chosen in-house for
MS/MSDs and DUPs are of a similar matrix and at a frequency of 5% within the analytical run.
Whenever EARTH TECH has indicated on the COC which sample has been chosen as our
MS/MSD for our projecis, you shouid spike this sampie. This is an Air Force requirement.

21. Our laboratory reports for your projects are now being sent to the office and person indicated on the
Chain of Custody. Response adequate.

ZF. We received the QAPP from Chris Davis for Operable Units 5,6,8 and 10. Good

Angela Wranic
S’Faff Professional VI

c¢:  Elisabeth Fruth
! Chris Davis
|
|
|
|
|

RTH‘—C)
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Earth Tech

Attn: Angela Wranic

100 West Broadway, Suite 5000
Long Beach, CA 90802-4443

Angela:

This letter is in response to the findings from your audit conducted on March 16, 2000 at our laboratory.

1) The Perchlorate analysis now follows the QAPPs’ acceptance criteria for ICV and CCV analysis.
We are r_‘ha_nm_no the ICV concentration to 25 uo/T The CCV will alternate between a mldnmnf

LA 0 Loy B AR e LR LN LS st ALY 232 Ll raltew VW

standard (125 pg/L) and a high standard (250 ug/L). The recovery for all of these standards must be
between 90-110 %. (Note: EPA Method 314.0 criteria is 85-115%.) The SOP is currently being
amended to reflect this change. This, I believe will also satisfy the requirements of your QAPPs.
. (Enclosure 1)

2) The LCS concentration has been changed to 25 pg/L and has an acceptance criterion of 80-120% as
per your QAPPs. The MS/MSD concentration has also been r'hsmced to 12.5 ng/L (mnltmhed hv

any prep/dilution factor). The acceptance range for MS/MSD is 80-120 % for waters wnth a

maximum RPD of 20, and 75-125 % for soils with a maximum RPD of 35. This should meet the
most stringent requirements of your QAPPs. (Enclosure 1)

3) Internal Chain of Custody documentation is not a requirement for most of our work. We will utilize
internal chain of custody for any samples received from Earth Tech in accordance with your QAPP
requirements. (Enclosure 2)

4) Currently, temperatures are recorded when a temperature blank is included with the ice chest. The
laboratory is in the process of purchasing an infrared temperature probe to enable us to measure the
temperature of samples directly when they armive.

| 5) The tolerance range is now indicated on the balance logbook. (Enclosure 3)

6) The linear range study for the ion chromatograph is being performed. (Note: EPA Method 314.0
allows for second order fits.)(Enclosure 4)

. 7) Any maintenance performed on the ion chromatograph is indicated in the maintenance log. The

analyst has also been requested to indicate a retum to service after the instrument has been taken off-
‘ line for repairs.

Page 1 of 3
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8) A new record sheet has been created for thermometer calibration and correction factors. The daily

temperature logbook has also been updated with the current information. The analyst has initialed
the corrections in the logbook. (Enclosure 5)

9) The yearly calibration for balances was completed on schedule. (Enclosure 6)

10) The documentation for calibration of weights is now organized more clearly.

11) A PT sample from the EPA for perchlorate is currently in house. A PT sample from ERA was
analyzed and reported last week. We should have the result of that analysis within three weeks. We

still haven't received the results of the ERA PT sample. We do have the results of the EPA PT
sample. (Enclosure 7)

12) We are currently reorganizing our review process with the addition of 1 more review level. We will
take under consideration your recommendations regarding a checklist for reviews. For more

information regarding our review process, see the Data Review and Validation SOP. (Enclosure 8) .

13) As noted in paragraph 1, the ICV acceptance range in our SOP is now being followed.
(Enclosure 1)

14) A computer tracking system is now in operation to investigate and correct systematic deficiencies.
Client complaints, Quality Assurance Followups, and Amended Reports are tracked — including a
statement of the problem, possible solutions, and results of followups. Investigations into multiple
replications of problems would include an investigation by the analyst, supervisor, and QA Manager
to determine the cause and solution to the problem. If needed, advice may be sought from other in-
house management and/or expert outside consultation.

and revision numbers. Our goal is to have this project completed by the end of this month.
(Enclosures 1 and 8)

16) We are developing a method for tracking the distribution of SOPs to laboratory personnel.

15) We are currently amending our SOPs. The amended SOPs will have an approval/signature section
(Enclosure 9) : -

17) We are amending the SOP for Perchlorate to include the calibration standard and LCS preparation

instructions. (Enclosure 1

18) A computer program is in development to generate control charts for all analytes in the laboratory.
It is our goal to have this program in place by mid summer. .

Page 2 of 3
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9) The Initial Demonstration of Capability that is required by NELAP is now being generated by all
iaboratory anaiysts. Documentation wiii be kept on file of the training of ail analysts - both
personally and by workcells. (Enclosure 10)

20) All the samples in attachment 1 were processed together and analyzed in the sample analytical run.

Currently, all samples from the analytical run are reported on the QC report. I am unable to change

the format of the report. It can be determined which batch QC samples were analyzed before and

after your sample by the checking the run order in the sequence (run). log Both sets of QC must
pass before we accept the analysis. A copy of f the sequence log is included in each data package
submitted. No sample QC (MS/MSD or DUP) was run on your sample. Samples chosen in-house
for MS/MSDs and DUPs are of a similar matrix and at a frequency of 5% within the analytical run.

When the client indicates a sample for QC, that sample is chosen for duplicate and/or MS/MSD

analysis whenever sufficient sample is provided.

2 Our laboratory reports for your pro_;ects are now being sent to the office and person indicated on the

| Chain of Custody.

| Sraa

22) We received the QAPP from Chris Davis for Operable Units 5,6,8 and 10.

Please feel free to contact Larry Chrystal or me if there are any questions.

Sincerely

iii
~

Page 3 of 3
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. July 06, 2000
. E.S. Babcock & Sons, Inc.
| 6100 Quail Valley Court
Riverside. CA 90503

Attn. Sean Jenkins

Subject: Response to 6/30/2000 audit response

Audit
Location: E.S. Babcock & Sons. Inc., Riverside, CA

[y
—t

tem number 1 was discussed with Sean Jenkins on 7/5/2000. She agreed to supply t the

D AL WA wAE VY ALad aSwiall o enkiu - AL Sl <! e

page in the SOP that specifies Susann Thomas and Sean Jenkins as Larry Chrystal’s (the )
Laboratory Director) designee. The SOP is currently being written and the needed page . . ...
should be supplied by 7/10/2000.

Response to item number 2 1s adequate. :

Per conversation with Sean Jenkins she will supply the page in NELAP which supports

the response to item number 3.

4. Response to item number 4 is adequate.

W) hJ

Please respond to the comments above by July 10, 2000.
Very truly yours,

Earth Tech

/‘ . ’ 1: - S -
Ll i w'.fb-\':%‘(

Angela Wranic
Staff Professional VI

cc: Elisabeth Fruth
Chris Davis

EARTH@TECH
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Loo West Broadway, Suite 5000. Long Beach. California 9oBv2-3343:

1y

July 12,2000

E.S. Babcock & Sons, Inc.
6100 Quail Valiey Court
Riverside, CA 90503

Attn. Sean Jenkins

. . Tel h
Subject: Response to audit response clephone:

. 562.95[.:0002
Audit :
Location: E.S. Babcock & Sons, Inc., Riverside, CA Facsimile

Comments: I have received your last audit response on July 11, 2000. The responses to the a&digs . 2100

deficiencies are acceptable and the audit is closed.

Very truly yours,
Earth Tech

i lech Y
(A he W rane
Angela Wranic
Staff Professional VI

cc: Elisabeth Fruth
Chns Davis

EARTH@TEGH
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R

arth Tech

Attn: Angela Wranic

100 West Broadway, Suite 5000
Long Beach, CA 90802-4443

Angela:

This letter is in response to your letter of June 15, 2000 (copy enclosed).

1) NELAP requires that the signature on the SOP’s are the Laboratory Director or his designee(s). All
SOP’s currently are signed by Susann Thomas (usually), Larry Chrystal (the Laboratory Director) or

me

2) The temperature at receipt will be recorded for your samples.

3) NELAP allows Initial Demonstration of Capability by Work Cell. The Ion Chromatography Work
Cell includes Russell Kikkert, Kevin Sudds, Stacey Fry, and Cindy Waddell. Cindy Waddell will be
the primary chemist performing the Perchlorate analysis. The other analysts also have Initial
Demonstration of Capability of file for other IC analyses.

4) The sequence run log is included in each data package.

Please feel free to contact me if there are any furthere questions.

Sincerely, /
Sean H. Jenkins ;
QA Manager

Page 4 of 4
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Effective Date: 05/26/00 12:16 PM 119
Revision #3.1
Page: 1
METHOD #: EPA 300.0 and 2056
SM4110B
CA DHSICRevO
TITLE: The Determination of Inorganic Anions in Water by lon Chromatography
ANALYTE: CAS #
Bromate (BrO3)
Bromide Br 7726-95-6
Chiorate (ClO3)
Chloride Cl 7782-50-5
Chiorite (CiO2)
Fluoride F 7782-41-4

Nitrate (NO3)
Nitrite (NO2)
Phosphate (PO4)
Sulfate (SOa4)
Perchlorate (ClOa4)

Para-Chiorobenzene Sulfonic Acid (PCBSA)
INSTRUMENTATION:

IC: Dionex 500DX and 120DX (see sec. 6.2)

Data Handling: Pentium Processor with Peak-Net software on Windows NT
platform.

Printer: HP Laser Jet 2100

Autosampler: Alcott Micromeritics 728

1.0 Scope and Application

1.1. This method covers the determination of the following inorganic anions.

1.1.1.  Method A. RL, mg/L
i.i.1.1. Chioride 1
1.1.1.2. Nitrate-N 0.2
1.1.1.3. Nitrite-N 0.1
1.1.1.4. Sulfate 0.5
1.1.1.5 PCBSA 10

1.1.2. Method B.
1.1.2.1 Bromide 0.02
i.1.2.2. Chiorite 0.02
1.1.2.3. Chlorate 0.02
1.1.2.4. Bromate 0.005

1.1.3. Method C
1.1.3.1. Perchlorate 0.004



—
-
€W

Note: RL = Reporting Limit

1.2. The matrices applicable to each method are shown below:
1.2.1.  Drinking water, surface water, mixed domestic and industrial
wastewaters, groundwater, reagent waters, solids (after extraction 2.3),
1.2.2.  Drinking water and reagent waters.
1.2.3.  Drinking water, groundwater and reagent waters.

1.3. The Single Laboratory Method Detection Limit (MDL, defined in section
13.1) for the above analytes is listed in Tables 1A through 1C. The MDL
for a specific matrix may differ from those listed, depending upon the nature
of the sample.

1.4. The working range for these analytes is as follows:

1.4.1.  Chloride 1-250 mg/L
1.4.2. Nitrate-N 1-250 mg/L
1.4.3.  Sulfate 1-400 mg/L
1.4.4. Bromide 0.02-0.3 mg/L
1.4.5. Bromate 0.005-0.03 mg/L
1.4.6. Chlorate 0.02-0.75 mg/L
1.4.7 Chlorite 0.02-0.75 mg/L
1.4.8 Perchiorate 0.004-0.25 mg/L
1.4.9 PCBSA 1-500 mg/L

1.5.  This method is recommended for use only by or under the supervision of
analysts experienced in the use of ion chromatography and in the
interpretation of the resulting ion chromatogram. Each analyst must
demonstrate the ability to generate acceptable results with this method,
using the procedure described in Section 10.2.

1.6. When this method is used to analyze unfamiliar samples for any of the
above anions, anion identification should be supported by the use of fortified
sample matrix covering the anions of interest. The fortification procedure is
described in Section 11.9.

2. Summary of Method

2.1. ‘An aliquot Sample (25 ulL for Method A, 200 ul for Method B, and
740 uL for Method C)of sample is injected into an eluent stream and
passed through a series of ion exchangers. The system is comprised of a
guard column, separator column, and suppressor device. These separate the
ions based on their affinity for a low capacity, strongly basic ion exchanger.
They are then directed onto a strongly acidic cation exchanger where they
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are converted to their highly conductive acidic forms. The conductivity of
these acid forms is measured. ldentification is based on retention time.
Quantitation is based on peak height or peak area.

2.2. The main differences between Method A , B and C are the separator
columns, guard columns and eluents. Sections 6 and 7 will elicit the
differences.

2.3. In order to use this method for solids an extraction procedure must be
performed (See Sec 11.10).

3. Definitions (see SOP Q15 for further definitions)

3.1. Stock standard solution - a concentrated solution containing a single
certified standard that is a method analyte. Stock standard solutions are used
to prepare calibration standards.

3.2. Calibration standards (CAL) - a solution of analytes prepared in the
laboratory from stock standard solutions and diluted as needed and used to
calibrate the instrument response with respect to analytic concentration.

3.3. Quality control sample (QCS) - a solution containing known X
concentrations of analytes, received quarterly from an outside vender (such

—asiRALlh&analynng laboratory uses this solution to demonstrate that it

can obtain acceptable identifications and measurements with a method.

3.4. Performance evaluation sample (PE) - a solution of method analytes
acquired from an outside source. A volume of the solution is added to a
known volume of reagent water and analyzed with procedures used for
samples. Analyte true values are unknown to the analyst.

3.5. Initial Calibration Check ICC (or Calibration Check standard) - a solution
of analytes prepared in the laboratory by adding appropriate volumes of the
stock standard solutions to reagent water used to evaluate the performance

I of the instrument system right after a calibration is performed. The low-

level calibration standard is reinjected as well as the LCS to satisfy this

requirement.

3.6. Laboratory duplicates (DUP) - two aliquots of the same sample that are
treated exactly the same throughout laboratory analytical procedures.
Analyses of laboratory duplicates indicate precision associated with
laboratory procedures but not the sample collection, preservation, or
storage procedures.
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3.7. Laboratory fortified sample matrix (LFM) or Matrix Spike (MS) - An
aliquot of an environmental sample to which known quantities of the
method i i

exactly like a sample, and its purpose is to determine whether the sample
matrix contributes bias to the analytical resuits. The background
concentrations of the analytes in the sample matrix must be determined in a
separate aliquot and the measured values in the LFM (or MS) corrected for
background concentrations.

3.8. Laboratory Control Sample (LCS) referenced in t
oxyhalides as the Continuing Calibration Check and in the method for
perchlorates as the Laboratory Fortified Blank and Instrument Performance
Check. An aliquot of reagent water to which known quantities of the
method analytes are added in the laboratory. The LCS is analyzed exactly

like a sample, and its purpose is to determine whether the methodology is in
control.

3.9. Reporting Level Check A standard is run daily at the reporting limit to
demonstrate that the laboratory is capable of making accurate and precise
measurements at the required reporting detection limit (a). Once a year
this standard is run seven times in a row as part of a detection limit study

(b).

3.10. Method Blank (MB) An aliquot of D.I. water is analyzed at the beginning
of a run and every ten samples.

4. Interferences

4.1. Interferences can be caused by substances with retention times that are

eim: ar anmd ~ meafmm ol feama_ s B omeeon oL N

simiiar 10 anad u‘v’erlap those of the ariun Ul NEerest. Ldrge damouns of an
anion can interfere with the peak resolution of an adjacent anion. Sample
dilution and/or spiking can be used to solve most interference probiems.

4.2. The water dip or negative peak that elutes near and can interfere with the
fluoride peak can usually be eliminated by the addition of the equivalent of
1 mL of concentrated eluent (7.3 100X) to 100 mL of each standard and

|
sample.

4.3. Method interferences may be caused by contaminants in the reagent
water, reagents, glassware, and other sample processing apparatus that lead
to discrete artifacts or elevated baseline in ion chromatograms.
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. 4.4, Samples that contain particles larger than 0.45 microns and reagent

solutions that contain particles larger than 0.20 microns require filtration to
prevent damage to instrument columns and flow systems. Caution:
filtration may remove perchlorate.

4.5. Any anion that is not retained by the column or only slightly retained will
elute in the area of fluoride and interfere. Known coelution is caused by
carbonate and other small organic anions. At concentrations of fluoride
above 1.5 mg/L this interference may not be significant, however, it is the
responsibility of the user to generate precision and accuracy information in
each sample matrix.

4.6. The acetate anion elutes early during the chromatographic run. The
retention times of the anions also seem to differ when large amounts of
acetate are present. Therefore, this method is not recommended for
leachates of solid samples when acetic acid is used for pH adjustment.

4.7. The guantitation of unretained peaks should be avoided, such as low
molecular weight organic acids (formate, acetate, propionate, etc.) which
are conductive and coelute with or near fluoride and would bias the fluoride

quantitation in some drinking and most waste waters.

5. Safety

51. Normal, accepted laboratory safety practices should be followed
during reagent preparation and instrument operation. No known

carcinogenic materials are used in this method.

52 See SOP S01, Concentrated Acids and Bases
SOP SO2 — Compressed Gas Cylinder Handling
SOP SO3 - Spill Control Policy

6. Apparatus and Materials

6.1. Balance - Analytical, capable of accurately weighing to the nearest
0.0001 g.

6.2. lon chromatograph - Analytical system complete with ion chromatograph
and all required accessories including syringes, analytical columns,

G GIT I WM Wl S T Ve ST RS T FASE

compressed gasses and detectors.

6.2.1.  Anion guard column: A protector of the separator column. If
omitted from the system the retention limes will be shorter. Usually
packed with a substrate the same as that in the separator column.
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6.2.2.  Anion separator column:
6.2.2.1. Anion separator column (Method A):

6.2.2.1.1. AS-4A 4mm Dionex Column
6.2.2.1.2. AG4A 4mm Dionex Guard Column
6.2.2.2. Anion separator column (Method B):
6.2.2,.2.1. AS-2HC 4mm Dionex Column
6.2.2.2.2. AG-9HC 4mm Dionex Column
6.2.2.3. Anion separator column (Method C):
6.2.2.3.1. AS-5 Dionex Column
6.2.2.3.2. AG-5 Dionex Guard Column
6.2.3 Anion suppressor column:

. AN
6.2.3.1. Anion suppressor column (Method A): Anion self-
regenerating ASRS-11.
6.2.3.2. Anion suppressor column (Method B and C): Anion
micromembrane suppressor AMMS-11
6.2.4.  Detector — CD20 conductivity cell.

7. Reagents and Consumable Materials

7.1.  Sample bottles: Glass or polyethylene of sufficient volume to allow
replicate analyses of anions of interest.

7.2. Reagent water; Nanopure, free of the anions of interest. Water should

contain particies no larger than 0.20 microns with a conductance of
<0.1uS/cm.

7.3. Eluent solution:
7.3.1.  Method A: Dissolve 0.571 g sodium bicarbonate (NaHCO3) and
0.763 g of sodium carbonate (Na2CO3) in 1 liter of nanopure water
(7.2) and dilute to 4 liters. ‘
7.3.2.  Method B: Dissolve 5.298g Na2CO3 in 100 mL nanopure

water. Add 36 mL of this solution to 1 liter of nanopure water and
dilute to 2 liters.
7.3.3. Method C: Add 19.2 mL of 50% NaOH and 0.4765 g of 4-
cyanophenol to 1 liter of nanopure water (degassed by Nanopure
[process DHS-IC-Rev 0 7.2). Dilute to 2 liters.
\
7.4. Regeneration solution (MicroMembrane Suppressor) Concentrated
Sulfuric Acid: .
7.4.1.1. 7.4.1 Method B: 0.7 mL per liter of nanopure water.
7.4.1.2. 7.4.2 Method C: 3.9 mL per 4 liters nanopure water. .
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7.5. Stock standard solutions, 1000 mg/L (1 mg/mL): Stock standard
solutions are purchased as certified solutions.
Note: Stability of standards: Stock standards (7.5) are stable for at least one month
when stored.at 4-C. The bottle expiration dates are used as a guideline. Dilute
working standards should be prepared each time a calibration is performed. LCS
solutions are prepared weekly except method B solutions or those that contain
phosphate which are prepared fresh daily (c).

8. Sample Collection, Preservation and Storage

8.1. Samples should be collected in scrupulously clean glass or polyethylene
bottles.

8.2. Sample preservation and holding times for the anions that can be
determined by this method are as follows.

Analyte Preservation Holding Time
Bromate None required 28 days
Bromide None required 28 days
Chlorate None required 28 days
Chloride None required 28 days
Chlorite Cool to 4-C immed.
With EDA 14 days
Fluoride None required 28 days
Nitrate-N
chlorinated Cool to 4°C 28 days
nonchlorinated conc. H2504 14 days
pH < 2
o-Phosphate-P Cool to 4°C 48 hours
Sulfate Cool to 4°C 28 days
Perchlorate Cool 10 4°C 28 days
PCBSA Cool to 4°C 28 days

8.3 The method of preservation and the holding time for samples analyzed by
this method are determined by the anions of interest. In a given sample, the
anion that requires the most preservation treatment and the shortest holding
time will determine the preservation treatment. It is recommended that all

samples be cooled to 4-C and held no longer than 28 days for Method A or
Method C and analyzed immediately for Method B.

B BRI IV W GASEwd S Pas y AS —=iclC

9. Calibration and Standardization
(See Attachment 1 for recipes of all standards.)
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9.1. Establish ion chromatographic operating parameters equivalent to those
indicated in Table 1A or 1B.

9.2.  For each analyte of interest, prepare calibration standards at a minimum
of three concentration levels (five for method C) by adding accurately
measured volumes of one or more stock standards (7.5) to a volumetric
flask and diluting to volume with reagent water. The curve is forced through
the O point. An acceptable curve has a r2> 0.995. A method blank is
analyzed after the calibration to verify this point (d). If a sample analyte
concentration exceeds the calibration range the sample may be diluted to fall
within the range. If this is not possible then three new calibration

e m b e o

concentrations must be chosen, two of which must bracket the
concentration of the sample analyte of interest. Each attenuation range of
the instrument used to analyze a sample must be calibrated individually.

9.3. Using injections of 0.1 to 1.0 mL (determined by injection loop volume)
of each calibration standard, tabulate peak height or area responses against
the concentration. The results are used to prepare a calibration curve for
each analyte. During this procedure, retention times must be recorded.

9.4. The calibration curve must be verified on each working day, or whenever
the anion eluent is changed, and after every 20 samples. If the response or
retention time for any analyte varies from the expected values by more than
the range indicated under CCV standards, the test must be repeated, using
fresh calibration standards. If the results are still out of range, a new
caiibration curve must be prepared for that analyte.

ICV Standards

Analyte Conc.  Acceptance Range %
Method A: Cl 150ppm ?0-110
NO3 111ppm 90-110
‘ SO4 250ppm ?0-110
Method B: Br 20ppb 50-150
ClO2 20ppb 75-125
ClO3 20ppb 75-125
BrO3 Sppb 50-150

Method C: ClO4 25ppb 90-110
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CCV Standards
Analyte Conc. Acceptance Range %
Mid High
— MethodA: C———— 10— 150ppm——— 9O-110— — — — —
NO3 44.3 111ppm 90-110
SO4 30 250ppm 90-110
Method B: Br 100 300ppb 90-110
(ICR criteria)  ClO2 250 750ppb 90-110
ClO3 250 750ppb 90-110
BrO3 i0 30ppb 80-120 90-110
Method C:  ClO4 125 250ppb 90-110 /

Calibration Standards

Method A:

Std #1 Cl 1ppm Std #4 Cl 100ppm

NO3 1ppm NO3 150ppm
. SO4 1ppm SO4 150ppm

Std #2 Cl 10ppm Std #5 Cl 200ppm
NO3 25ppm NO3 200ppm
SO4 3Oppm SO4 350ppm

Std #3 Cl 20ppm Std #6 Cl 250ppm
NO3 50ppm NO3 250ppm
SO4 60ppm SO4 400ppm

PCBSA Std #1 1ppm, Std #2 5ppm, Std #3 10ppm
Std #4 50ppm, Std #5 100ppm

Method B:

Std #1 CilO3  20ppb Std #3 CIO3  750ppb
ClO2 20ppb CiO2 750ppb
Br 20ppb Br 300ppb
BrO3 Sppb BrO3 30ppb

Std #2 ClIO3 250ppb
CiO2 250ppb
Br 100ppb

BrO3 10ppb
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Method C: / .
ClO4: Std #1 4ppb, Std #2 10ppb, Std #3 S5Oppb
Std #4 100ppb, Std #5 250ppb
Lab Controls
Method A:
Acceptance range 90% - 110%
Cl High 150 ppm Low 10ppm
NO3 High 111 ppm Low 44.3ppm
SO4 High 250 ppm Low  3Oppm
PCBSA 25ppm Acceptance range 80% - 120%
Method B:
Acceptance range 80% - 120%
ClO3 400ppb
ClO2 400ppb
Br 150ppb
BrO3 15ppb
Method C:
Acceptance range 80% - 120% (e) /
ClO4 25ppb

Matrix Spikes

Method B:

Method C:

Acceptance range 80% - 120%

ClO3 400ppb
CiO2 400ppb
Br 150ppb
BrO3 1 5ppb

Acceptance range: waters 80% - 120% max RPD 20
Soils  75% - 125% max RPD 35

ClO4 12.5ppb X any prep or dilution factor
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10. Quality Control

10.1. Our laboratory has a formal quality control program. The minimum
requirements of this program consist of an initiai demonstration of
laboratory capability (10.2) and the analysis of control samples as a
continuing check on performance. The laboratory maintains performance
records to define and document the quality of data that are generated.

10.1.1. In recognition of the rapid advances occurring in chromatography,
the analyst is permitted certain options to improve the separations or
lower the cost of measurements. Each time such modifications to the
method are made, the analyst is required to repeat the procedure in
Section 10.2.

10.1.2. 5 to 10% of all samples are run in duplicate.

Wi faaz LA . 2 wmai 22z —an

10.2. Before performing any analyses, the analyst demonstrates the ability to
generate acceptable accuracy and precision with this method using a
laboratory performance standard. Each analyst will analyze four replicates of
a standard that is ten times their most recently proven MDL. Method C
perchlorate requires four replicates at 25ppb. The acceptance criteria for

this study is 90 — 110% recovery for water matrices and 80 - 120%

recovery for solid matrices (f).

10.3. The laboratory develops and maintains accuracy statements of laboratory
performance for each matrix being analyzed by the laboratory

10.4. Before processing any samples, the analyst demonstrates through the
analysis of an aliquot of D.l. water (MB) that all glassware and reagent
interferences are under control. Each time there is a change in reagents, the
MB is monitored for the appearance of negative peaks as a safeguard against
laboratory contamination (g).

10.5. When doubt exists over the identification of a peak in the chromatogram,
confirmatory techniques such as sample dilution and fortification must be
used.

10.6. Quality control check samples are analyzed concurrently with those
performance evaluation sample studies required to maintain state
certification.

10.7. In order to verify that standards have been prepared correctly a LCS is
performed using a standard of known concentration from an independent
source.
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10.8. With each batch of samples processed analyze a single laboratory control
sample containing each analyte of concemn. If more than 20 samples are run
in a batch analyze one LCS for every 20 samples (10 for drinking water).
Evaiuate the accuracy by comparing to laboratory acceptance criteria. If
acceptable data cannot be obtained, locate the problem and correct it. If

during the course of a run a LCS is out of range, if possible it is rerun on the
spot. If this is not DOSSlble the amlv:t may reevaluate the data based on
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peak height rather than peak area. lf the data still does not fall within the
acceptance criteria, the analyst may choose to use the six point calibration
curve (for method A) to interpret the data rather than the three point lower
ievel curve. If all the LCS’ are in range under these conditions, the data is
accepted. Otherwise a fresh calibration is performed and all samples are
rerun starting from the last acceptable LCS.

11. Procedure

11.1. Set-up:

11.1.1. Prepare Eluant. Tum He valve to S5psi for method A 65psi for
method B, and 30 psi for Method C. Check that the He line is
connected to the eluant bottle. Set pump rate as per table 1.

11.1.2. On peaknet p program — click on run icon. Under file click on load
method. Method A - anion 300; Method B — ICR.300HC99.met;
Method C - a-clo4.met.

11.1.3. Wait for conductivity and pressure to stabilize.

11.2. Standardization and Calibration:
11.2.1. Using a clean syringe, fill one vial with the Method Blank.
1.2.1.1 Place vial in position #1 of autosampler.
1.2.1.2.  Press <START> enter.
1.2.1.3.  InitV <1> enter.
1.2.1.4 Rinse <0> enter.
1.2.1.5 Last V < 1> enter.

11.2.2. Using a clean syringe, fill one vial with an initial calibration
erification standard.

.2.2.1.  Place vial in position #2 of autosampler.

.2.2.2, Press <START> enter.

2.2.3.  InitV <1> enter.

.2.2.4. Rinse <0> enter.

.2.2.5. LastV <2> enter.
11 2 3. The initial calibration verification standard should read within the

\ established control limits. If it does not, reinject it, if it still does not
work, recalibrate,
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11.2.3.1.  Load calibration standards on the autosampler
11.2.3.2. Inject six calibration standards.
11.2.4. Check an initial calibration verification standard again.

11.3. Analysis:

11.3.1. Fill vials with sample, filtering (for Method A) through a 0.2 ym
disc filter. For methods B & C, samples containing suspended material
may be centrifuged or decanted.

11.3.2. Start the autosampler on vial 1 through 64.

11.3.2.1.  Press <START > enter.
11.3.2.2. itV <1> enter.
11.3.2.3. Rinse <O> enter.
11.3.2.4. Last V < # of last vial> enter,
Note: for method C, 2 vials per sample are loaded onto the autosampler.

Run a lab control, method blank, and duplicate every 20 samples. Run
matrix spikes every 20 samples for method B and C. Run a check
standard at the end.

11.3.4. If a sample is above the high standard, diiute with D.I. water,
according to the thickness and height of the peak. Make sure the
peaknet software is calculating appropriately by observing peak heights

3 3
and retention times,

11.4. Shutdown
11.4.1. Under Run - load stop method.
11.4.2. Turn pressure valve to O psi.

Note: Tables 1 A and 1B summarize the recommended operating conditions for the
ion chromatograph. Included in this table are estimated retention times that can be
achieved by this method. Other columns, chromatographic conditions, or detectors
may be used if the requirements of Section 10.2 are met.

11.5. Check system calibration daily and, if required, recalibrate as described in
Section 9.

11.6. Load and inject a fixed amount of well mixed sample. Flush injection loop
thoroughly, using each new sample. Use the same size loop for standards
and samples. Record the resulting peak size in area or peak height units. An
automated constant volume injection system may also be used.

11.7. The width of the retention time window used to make identifications
should be based upon measurements of actual retention time variations of
standards over the course of a day. The suggested peak window size for each
analyte is + 20% the standard deviation of the most recent low and high
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standard (h). However, the experience of the analyst should weigh heavily
in the interpretation of chromatograms.

11.8. If the response for the peak exceeds the working range of the system,

UIILILE me SBITIpIE Wllﬂ dan appropnate damount OT reagent water ana
reanalyze.

11.9. If the resulting chromatogram fails to produce adequate resolution, or if
identification of specific anions is questionable, fortify the sample with an
appropriate amount of standard and reanalyze.

|
Note: Retention time is inversely proportionai to concentration. Nitrate and sulfate
exhibit the greatest amount of change, although all anions are affected to some

degree. In some cases this peak migration may produce poor resolution or
identification.

11.10. The following extraction should be used for solid materials. Add an
amount of reagent water equal to ten times the weight of dry solid material
taken as a sample. This mixture is agitated for sixty minutes by shaking
intermittently. Filter the resulting slurry before injecting using a 0.45 micron

membrane type filter. With the exception of method C, this can be the type
that attaches directly to the end of the syringe. Two samples per batch are

S JHII P MWl Wdbkwil a1y

spiked prior to extraction. These spikes are used to demonstrate that good
recovery and identification of peaks is obtained with the users matrix.

12. Calculation

12.1. Prepare separate calibration curves for each anion of interest by plotting
peak size in area, or peak height units of standards against concentration
values. The system will then compute sample concentration by comparing
sample peak response with the standard curve.

12.2. iReport results in mg/L.

12.3. Report:
NO2-as N
NO3- as N or as NO3 if desired by the client
H(PO4)2- as P
13.  Precision and Accuracy - Method Detection Limit
13.1. The method detection limit (MDL) is defined as the minimum
concentration of a substance that can be measured and reported with 99%
confidence that the value is above zero. The MDL concentrations listed in
Table 1A and 1B were obtained using reagent waters.
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. 14. Calculations associated with this method:
14.1. Total Anions (TA)
mequiv. of OH + CO3 + HCO3 + SO4 + Cl + NO3 = TA

14.2, Electrochemical Balance (ECB)
Total Cations (TC) — Total Anions (TA)

14.3. Total Dissolved Solids by Summation (TDSSUM)
mg/L of 0.6( Total Alkalinity) + Na + K + Ca + Mg + SO4 +
Cl + NO3 + F + SiO3 = TDSSUM

Table 1A. Chromatographic Conditions and Detection Limits In Reagent Water

(Method A)
MDL
Analyte Peak # (mg/L)
Fluoride 1 0.01
Chloride 2 0.792
Bromide 4 0.0015
Nitrara- N\l 5 0'01. ‘! 5
6 0.003
Sulfate 7 0.028
PCBSA 8 <] (EDL)
Standard Conditions:
Unit: DX 120
Columns: as specified in 6.2.2.1
Detector: as specified in 6.2.4
Pump Rate: 2.0 mL/min.
Eluent: as specified in 7.3.1
Sample Loop: 25ul

I ‘ | IR TITR-L=my A
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Table 1B. Chromatographic Conditions and Detection Limits In Reagent Water
(Method B)

MDL

Analyte Peak # (mg/L)

Chlorite 1 0.003

Bromate 2 0.0016

Bromide 3 0.0015

Chlorate 4 0.0011
Standard Conditions:

Unit: DX500

Column: as specified in 6.2.2.2

Detector: as specified in 6.2.4

Pump Rate: 1.0 mL/min.

Eluent: as specified in 7.3

Sample Loop: 200 uL

Table 1C. Chromatographic Conditions and Detection Limits In Reagent Water
(Method C)

MDL
Analyte (mg/L)
Perchlorate 0.0018
Standard Conditions:
Unit: DX500
Column: as specified in 6.2.2.3
Detector: as specified in 6.2.4
Pump Rate: 1.0 mL/min.
Eluent: as specified in 7.3

Sample Loop: 740 ul
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15.0 Corrective Action For Out of Control Or Unacceptable Data:

See SOP Q06 , Corrective Action

16.0 Poliution Prevention and Waste Management:

See SOP S05, Neutralization Procedure for Acid and Alkaline
Wastes
SOP S07 , Pollution Prevention

Method Variations
(a). Low Level Check Frequency EPA Method 300.0 section 10.8.
(b). Low Level Check Duplicates EPA Method 300.0 section 10.9.
(c). Stability of Standards - EPA Method 300.0 section 7.5.
(d). Blank in Calibration — EPA Method 300.0 section 9.2. and DHS-IC-
Rev O section 10.2.
(e) LCS Acceptance Limit - California Department of Health Services IC

Rev O, section 9.3.2, 9.3.3.
(f). Demonstration of Capability EPA Method 300.0 section 10.2.
(g). Reagent Water Monitoring EPA Method 300.0 section 10.5.
(h). Retention Time Window — EPA Method 300.0 section 11.4.

References:

EPA SW846 method 9056

EPA 600/4-79/020 Methods for Chemical Analysis of Water and Wastes
Method 300.0

California Department of Health Services IC Rev O

Approved by J‘/‘MJ/M/% _ fﬂ 7W‘-ﬂd 5/ EI/OG
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. ICR
. INTERMEDIATE STANDARDS

Initial std. #2
ANALYTE LOT# VENDOR DATE FINAL RECIPE
RECIEVED CONC,
12-1997 | 1000ppb | 50 L of each CI0; and
i Cl0,/CIO; | 969 EPA Oppb | 04l ofeach CIGy md
! Bring the volume up to 50
I mis w/ Nano Pure_
EPA 12-1997 1000ppb | 50 kL of Br 10000 ppm
Br 969 OPP stock std. Bring the
volume up to500 mis w/
Nano Pure
BrO; 969 EPA 12-1997 | 1000pph | 50 uL of Br O; 1000 ppm
? ¥7 | stock std. Bring the
volume up to50 mis w/
Nano Pure
Initial std. #2A
ANALYTE LOT4 VENDOR DATE FINAL RECIPE

RECIEVED | CONC.

50 pl. of cach C1O; and
CIOyCIO; | 071599 | ABSOLUTE | 110299 | 1000ppb | ukofesch Cyand
Bring the volume up to 50
mis w/ Nano Pure.

Br 071599 | ABSOLUTE | 110299 1000ppb | 30wl of Br 1000 ppm
stock std. Bring the volume
up 1050 mis w/ Nano Pure

BrO, 071599 | ABSOLUTE | 110299 1000ppb | 50 pL of Br O, 1000 ppm

stock std. Bring the volume
up 1050 mis w/ Nano Purc




ICR
WORKING STANDARDS

P

ANALYTE | LOTA DATE FINAL [ RECIPE
RECEIVED | CONC.
Ci0,/CI0, 969 12-1997 20 ppb | 1 mlofinitial std. #2 | Standard
brooght
BrO, 969 121997 20ppb | 1 ml of initial std. #2 :3’::'50
Br 969 12-1997 Sppd | 250 uLs ofimigal st | 1PPm CL.
Y NO,, SO,
i I
1
MID LEVEL STD. #2 I
|
ANALYTE | LOT# DATE | FINAL | RECIPE
RECEIVED | CONC.
Cl0y/Cl0y 969 12-1997 250ppb | 12.5 mls of initial std. Standard
#2 brought
BrO, 969 121997 100ppb | 5.0 mis of nici sid. | P10 59
#2
— lppm CI,
Br 969 12-1997 10 ppb :(zl) uLs of initial std. NO,, S0,
. HIGH LEVEL STD. #3
ANALYTE | LOT# DATE FINAL | RECIPE Final
RECEIVED | CONC. Yolume
Cl10/C1O, 969 12.1997 780ppb | 1875 mis of initial std. | 27 mls
#2
BrO, 969 12-1997 300ppb | 7.5 mis of initial std.
#2
Br 969 12-1997 30 ppb 750 puLs of initial std.
#2




ICR
INTERMEDIATE LAB CONTROL

LAB CONTROL INTERMEDIATE A

ANALYTE | LOT# VENDOR | DATE FINAL RECIPE
RECIEVED | CONC
NaClO, 93451 EM 102291 1000PPM | 0.0671g/ 50mlis of nano pure
NaClO;, G39750 Baker 070494 0.0638g/
Br F183 RICCA 052798 1000ppb | 50 pL and bring up w/ 50 mls
of nano pure
NaBrO, 31347317 | EM 072794 1000PPM | .059g/50mls of nano pure
LAB CONTROL INTERMEDIATE Al
ANALYTE | LOT# VENDOR | DATE FINAL RECIPE
RECIEVED | CONC.
NaClO, 93451 EM 102291 1000ppb | 50uL of intermediate A/ 50mis
NaClO, G39750 Baker 070494 of nano pure
NaBrO, 31347317 | EM 072794 1000ppb | .50uL of intermediate A/50mls
of nano pure
LAB CONTROL INTERMEDIATE B
ANALYTE | LOT# VENDOR | DATE FINAL RECIPE
RECIEVED [ CONC
NaCiO, 93451 EM 102291 1600PPM | 0.0671g/ 50mis of nano pure
NaClO, G39750 Baker 070494 0.0638g/
Br 1908617 RICCA 091599 1000ppb 50 pL and bring up w/ 50 mis
of nano pure
NaBrO; 31347317 | EM 072794 1000PPM | .059g/50mls of nano pure




LAB CONTROL INTERMEDIATE B1 .

ANALYTE | LOT# VENDOR | DATE FINAL RECIPE
RECIEVED | CONC.
NaClo, 93451 EM 102291 1000ppb | SOuL of intermediate A/ SOmis
NaClO, G39750 Baker 070494 of nano pure
NaBrO, 31347317 | EM 072794 1000ppb | 50uL of intermediate A/50mis

of nano pure

4 AN A R A A A N

ANALYTE LOT# VENDOR DATE FINAL RECIPE
RECIEVED | CONC.

ClIO,/CIO; 969 EPA 12-1997 1000 ppb 50 pL of each Cl0y/CIO, 1000 ppm
stock Ics. Bring the volume up 10 50
mls w/ nano

Br 969 EPA 12-1997 1000 ppb 50 pL. of 10000 ppm stock Ics. Bring
the volume up to 500 mls w/ nano

BrO, 969 EPA 12-1997 1000 ppb 50 uL of BrOy 1000 ppm stock Ics.
Bring the volume up to 50 mis w/
nano

LAB CONTROL INTERMEDIATE D

[ANALYTE | LOT# VENDOR | DATE FINAL RECIPE
RECIEVED | CONC

Clo, 012700 ABSOLUTE | 021600 1000 ppb 50uL of each CI0; and CIO, 1000

Clo, 011800 ppm stock lab Control. Bring
volume up 10 50 mis w/ nano pure,

Br 120999 ABSOLUTE | 021600 1000 ppb S0uL of Br 1000 ppm stock lab
Control. Bring volume up to 50 mls
w/ nano pure

BrO, 012700 ABSOLUTE | 021600 1000 ppb 50uL of Br 1000 ppm stock lah

‘ Control. Bring volume up to 50 mls

w/ nano pure




WORKING LAB CONTROLS

WORKING LAB CONTROL 1
ANALYTE LCS FINAL | RECIPE
INTERMEDIATE | CONC.
PPB
Cl10,/ClO, A 400/400 | 10 mis of inter. Al LCS brought
up to a final
volume of 25
mis w/ nano
Br 150 3.75 mls of inter. A | ™
BrO, 50 .375 mils of inter. Al
WORKING LAB CONTROL 2
ANALYTE LCS FINAL | RECIPE
INTERMEDIATE | CONC.
PPB
ClO,/Cl0; B 400/400 | 10 mls of inter. Bl LCS brought
up to a final
volume of 25
mis w/ nano
Br 150 3.75 mls of inter. B | P¥"®
BrO, 50 .375 mis of inter. Bl
WORKING LAB CONTROL 3
ANALYTE LCS FINAL | RECIPE
INTERMEDIATE | CONC.
PPB
ClOy/Cl1O4 C 400/400 | 10 mls of inter. C LCS brought up
to a final
volume of 25
mls w/ nano
Br 150 3.75 mis of inter. C | P*™*
BiO; 50 375 mis of inter. C




WORKING LAB CONTROL 4

ANALYTE LCS FINAL | RECIPE
INTERMEDIATE | CONC.
PPB

Cl0,/Cl0O, D 400/400 | 10 mis of inter. D | LCS brought up
to 3 final
volume of 25
mls w/ nano

Br 150 3.75 mis of inter. D | P°

BrO, 50 375 mls of inter. D




Perchlorate Sample Checkout

s

a"]('/.féur"e 2

initials

Loghe: _[sampletcs OutaTmecur  [DaeTmeln
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Date

Init.

Balance #1

100 £ 0.01g 0.1 £ 0.0001g

Balance #2

100 £ 0.01g 0.1 £ 0.0001g

Balance #5

100 £ 0.01g 0.1 £ 0.0001g




A !

Date

Init.

Balance #3

50¢% 0.1g

Balance #4

50+0.01g




n C:’JCSLL ré [‘/

!
—
—

Conc. pg/L Pk Height

4 204
10 579
50 2980

100 6187

250 13960

400 20081
25000

20000 -
15000
10000
5000
o

Peak Height

Analysis Date: May 30, 2000

Linearity Criteria: R 2 0.995 or R? 2 0.99

Linearity Check for Perchlorate

10 200 ‘ 500
Oo:omq.:,m:o:, :m:.

¢ Seriest

m  Series?

- INO/,
'400ppb
Linear

250ppb
Linear
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Thermometer Calibration Log

Annual Thermometer Calibrations

Reference Value*

Reading, °C

Lab Thermometer

Correction

Date/Initials

Additional Calibrations
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‘ SY NIELSON SERVICE, INC.
. 2900 ADAMS ST. SUITE B-4
RIVERSIDE, CA. 92504
909 688-5445
CALIBRATION REPORT
CUSTOMER: g, 5. BABCOCK & SONS. INC. PAGE 1
DEPARTMENT: Q.C.
ADDRESS: 6100 QUAIL VALLEY COURT
CITY: RIVERSIDE ST: CA  ZIP: 92507
MAKE: SARTROIUS MODEL: 2462
SERIAL#: 143007 CUSTOMER#: #2
CAPACITY: 200 GM
RESOLUTION: .1 MG L |
MANUFACTURES TOLERANCE: +/< .1 MG
DATE INDICATED CORRECTED TECHNICIAN  DUE
3/20/00 0 - 200 GM 1 MG 0 - 200 GM +/- .1 MG CHRIS MACE  MARCH
0 - 100 GM 1 MG 0 - 100 GM +/- .1 MG 2001
100~ 200 GM 1 MG 100-200 GM +/- .1 MG

THE INSTRUMENT LISTED ABOVE WAS CALIBRATED AT AN AMBIENT
TEMPERATURE AND AN AMBIENT RELATIVE HUMIDITY.

STANDARDS USED ARE TRACEABLE THROUGH:

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY TEST 1.D.
NUMBER: MMAP 822/258291-97.

LOS ANGELES COUNTY DEPARTMENT OF WEIGHTS AND MEASURES CERT.
MS 13733 DATED 10/6/98 DUE 4/30/00.

STATE OF CALIFORNIA DIVISION OF MEASUREMENT STANDARDS CERT.
NUMBER: 0778,

DROCENIIRES [ISFD COMPLY WITH ONF _OR MORE OF THE











































































































































































































































































































































