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- REGION I
Data Review Worksheets

IIT A.

1. Recovery Criteria

DATE ICV/CCVi#

ANALYTE

INSTRUMENT CALIBRATION (Section 1)

g v

o\°

ACTION

/0.3

2-l-be CN K

L4

Cr

[{0.2

ACTIONS:

‘below:

For positive results:

Accept
Metals 90-110%R
Mercury 80-120%R
Cyanide 85-115%R

For Non-detected results

Accept
Metals 90-110%R
Mercury 80-120%R
Cyanide 85-115%R

If any analyte does not meet the

Estimate (J)

75-89%R, 111-125%R
65-79%R, 121-135%R
70-84%R, 116-130%R

Estimate (UJ)

75-89%R, 111-125%R
65-79%R, 121-135%R
70-84%R, 116-130%R

List the analytes which did not meet the percent recovery (
for Initial or Continuing Calibration.

%R) criteria

- SAMPLES AFFECTED

Nme ~yesutt vaumds h 1187 (QC

ﬂﬂ! R aqe Ab-loy )

3R criteria follow the actions stated

Reject (R)

<75%R, >125%R
<65%R, >135%R
<70%R, >130%R
Reject (R)

<75%R, >125%R
<65%R, >135%R
<70%R, >130%R




pata Review Worksheets

'III B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence

A, Did the laboratory use the proper number of
Standards for calibration as described in the

SOW? @ or No
B. Were calibrations performed at the beginning of
Each analysis? or No

C. Were calibration standards analyzed at the beginning
of sample analysis and at a minimum frequency of ten
percent or every two hours during analysis, whichev

er
is more frequent? or No

D. Were the correlation coefficients for the cali-
bration curves for AA, Hg, and CN = 0.995? oq: No

4t AT prveiT?
E. Was a standard at CRQL analyzed for all ICP

analyses? ’ or No

If No,

The data may be affected. Use professional judgement to determine
.the severity of the effect and qualify the data accordingly. Discuss any
actions below and list the samples affected.

€A 22 loc




REGION I _
Data Review Worksheets

IIT C. INSTRUMENT CALIBRATION (Section 3)

1. Quantitation Limit Criteria

List the analytes which did not meet the percent recovery (%R) criteria
for the CRQL standard:

DATE CRI# ANALYTE SR ACTION  SAMPLES AFFECTED

CRAL standard s ot W,%%L_p‘,_(ﬁ,b). D Lew qm&ut s Ho
Codor bralons was_ax gy helay Hoo Ce(8s noted te Cooe
W\AJKY&iﬁJ;>). Colllpudint (eemventes (Céall_gpcfuup+%.5£x . No
frdfor oot Taden -

ACTIONS:

Recovery Criteria

Metals/Mercury/Cyanide 70% - 130%
Antimony, Lead, Thallium (by ICP-AES) 50% - 150%
Cobalt, Manganese, Zinc (by ICP-MS) 50% - 150%

If any analyte does not meet the $R criteria follow the actions stated
below:

Recovery =MDL <2xCRQL 22xXCRQL

<50% R R J
<30% Sb, Pb, T1 (AES) R R J
<30% Co, Mn, Zn (MS) R R J

50% - 69% uJg J A
<30% - 49% Sb, Pb, T1 (AES) UJd J A
<30% - 49% Co, Mn, Zn (MS) ug J A

130% < R =180%
150% < R =200% Sb, Pb, Tl (AES) A J A
150% < R =200% Co, Mn, Zn (MS) A J A
130% < R =165% Cyanide A J A

>180%
>200% Sb, Pb, Tl (AES)
>200% Co, Mn, Zn (MS)
>165% Cyanide

P V)
Ao
el e s
5
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Review Worksheets p"

A. BLANK ANALYSIS RESULTS (Section 1-3)

st the blank contamination in Sections 1 &2 below. A separate worksheet
should be used for soil and water samples.

Laboratory Blanks MATRIX: So
DATE ICB/CCB# PREP BL ANALYTE CONC. /UNITS %L/
- - - Kely o ¥
2l ok I Sk L4
(G0 - S T 5.1
- Cez I N I 24
Ceed 4. |
| o 3.2
2.. Equipment/Trip Blanks
DATE EQUIP BL# ANATLYTE CONC. / UNI TS

—
3. Frequency Requirements
A. Was a preparation blank analyzed for each matrix
for every 20 samples and for each digestion
batch? ' r No
B. Was a calibration blank run every 10 samples or

every 2 hours whichever is more frequent? or No

B

If No, s /

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss any
actions below, and list the samples affected. -

7
PN
A

@/”‘0
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REGION I

Data Review Worksheets P'Q*

IV A. BLANK ANALYSIS RESULTS

(Section 1-3)

List the blank contamination in Sections 1 &2 below. A separate. worksheet
should be used for soil and water samples.

1. Laboratory Blanks MATRIX : So
&l
DATE ICB/CCB# PREP BL ANALYTE CONC. /UNITS %
e Bl
2)i6{6l, ceps Sb 3.S
CCoi 2.0
CLhT LS
0cs Y <4 2.5
V] 2 Sb 0.110
2. Equipment/Trip Blanks
DATE EQUIP BL# ANALYTE CONC. /UNITS
\
3. Frequency Requirements
A. Was a preparation blank analyzed for each matrix
for every 20 samples and for each digestion
batch? Yes or No
B. Was a calibration blank run every 10 samples or

If No,

J

every 2 hours whichever is more frequent?

Yes or No

The data may be affected. Use professional judgement to determine

the severity of the effect and qualify the data accordingly. Discuss any
actions below, and list the samples affected.

»
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yata Review Worksheets @-ES

IV A. BLANK ANALYSIS RESULTS . (Section 1-3)

List the blank contamination in Sections 1 &2 below. A separate worksheet
should be used for soil and water samples.

1. Laboratory Blanks MATRIX: S0
DATE EQEZEC_EE PREP BL ANALYTE CONC . /UNITS % h’l :
2livfoe e — So 5,0 l
ey & l 2.%
S e 01T |
pAALYS CCid | o Cd D- 2. l
L LBy o ~6. 1
o o fes R 2 ~6.007 I
21tk ICé L Co 0.1 l
l — - J D. b4
2|66 cch2 L Pe 2L l
4 &eE I L i 1
i Ceb% - L 0.7
4 s . 1l 2.0 g
+ AT U (.9 I
P N 14
B Y S U . .8 |
! Eo=z . o .3
s ] R} ’
———‘L— — _PRS ___\r__ 6.053 l
74%“@ 16 o L —3.0
L o \ L e\al

a
iz
3
]
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REGION I

Data Review Worksheets

IV A. BLANK ANALYSIS RESULTS

p-4

(Section 1-3)

List the blank contamination in Sections 1 &2 below. A separate worksheet
should be used for soil and water samples.

1. Laboratory Blanks

DATE

A"

ICB/CCB# PREP BL

Lee2

Cch D
CCR
Ceb
cee7
Ccpg
_fes
&S
Ccbe
CeB87
Ceex
fBs
G
b
Cce?
R Y
CLs
Bl
_eRT

ANALYTE

Se

MATRIX : SO

—————

“3
CONC. /UNITS %‘ S

30 0b
~2.4

~2.3

-2.3
-2y

~2.4
—1.%

TR

3
q.S

|.8

l b
"O-D‘Z%
L-4
.2
0.1

0.7

(.0
0.6
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Data Review Worksheets

IV A. BLANK ANALYSIS RESULTS (Section 1-3)

List the blank contamination in Sections 1 &2 below.

should be used for soil and water samples.
1. Laboratory Blanks
DATE ICB/CCB# PREP BL ANALYTE
AN (o) Zn
(
CCh |

Cce 2

ce s

(@)

_Ceps

R e bt
e
ccag

" Pas v

A separate worksheet

MATRIX : S0

M
CONC. /UNITS %

6.9

ot Ol

(2.4

3.9

s.¥

2.2

S-2

b. 1

7.0

S.4

O.13%

<
%

N
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Data Review Worksheets

IV B. BLANK ANALYSIS RESULTS (Section 4)
4. Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element’s contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions are as follows:

1. When the concentration is greater than the MDL, but less than the
CRQL and Action Level, report the CRQL with a U.

2. When the concentration is greater than the CRQL, but less than the
Action Level, report the sample concentration detected with a U.

When the sample concentration is greater than the Action Level,
report the sample concentration ungqualified.

T = inshument blawte  PB= prey bolask

Gl i GE TS Y N TN OE B B S AE EE = e
’ W

MATRIX: So 'MATRIX: S&
ELEMENT MAX CONC./ AL/ ELEMENT MAX CONC./ AL/ oy
UNITS "3’\45 UNITS % UNITS ™®Ae  UNITS K9
Sb 0.24S 125 T Se -5.145 -~ -0.418
Pen 0.2%  , |25 T 3 0.00S9 .~ 0.024S M
C4q 0.0  ~ _0.-05 x TI - 0.2 .28 T
—-0.00% -0-035 o
CA 5005~ 4TS G afualee T | -H, 0eYI(g -0.020%
Cr 0.635 . .15 T N 0.070 -~ 0.35 T
PL 0.0 - 0.So =T Zn 0.¥4S » 4224 T
N, (3.0”{  0.MS T
7 75AL5 anuev4cé~-ﬁ)“?5(%§-fyw Sl q
r NOTE: Blanks analyzed during a so case must be converted to mg/kg in

order to compare them with the sample results.

I Conc. in ug/L X Volume digested to (200ml) X 1L X 1000gm X 1lmg = mg/kg
Weight digested (lgram) 1000ml 1kg 1000ug

l Multiplying this result by 5 to arrive at the action level gives a final
result in mg/kg which can then be applied to sample results.

1 | QY

N



REGION I
pata Review Worksheets

Vv A. ICP INTERFERENCE CHECK SAMPLE (Sections 1 & 2)

1. Recovery Criteria

List any elements in the ICS AB solution which did not meet the criteria
for %R.

DATE ELEMENT

o@

R ACTION SAMPLES AFFECTED

Ml onttnn et g e dpa 166 KR ((Fo-l207.)

ACTIONS:

If an element does not meet the %R criteria, follow the actions stated
below:

PERCENT RECOVERY

<50% 50-79% >120%
Positive Sample Results R J J
Non-detected Sample Results R uJg A

2. Frequency Requirements

Were Interference QC samples run at the beginning and

end of each sample analysis run or a minimum of twice
per 8 hour working shift, whichever is more frequent? <:Ezg\or No

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss any
actions below and list the samples affected.




REGION I

Data Review Worksheets f l ~ Do T E\JA. O A Q<
. ; (% (zg D .

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

1. Report the concentration of any element detected in the ICS A
solution >MDL that should not be present.

ELEMENT CONC. DETECTED 4. CONC. OF INTERFERENTS
IN THE ICS IN THE ICS

MDL AL CA . FE MG
Sk (-2 ot avalody e

-y
S ~ 12 4@—%@

-1
l__ -2 {op4s %}

Estimate the concentration produced by the interfering element in all
affected samples. See guidelines for examples. List the samples affected
by interferences below:

SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. CONC. INTEREF.
. (ug/L) AL CA FE MG (ug/L)
bata st {)W\/Lo\n;o( .
ACTIONS:
1. In general, the sample data can be accepted without qualification if

the sample concentrations of Al, Ca, Fe, Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for’/which false negatives are
suspect.

Give explanations for any actions taken below:-

- \%?P'

AAL\':‘?(
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V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

1. Report the concentration of any element detected in the ICS A
solution >MDL that should not be present. :

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS
' IN THE ICS MDL IN THE ICS

“g AL CA., TFE MG
~lo (Ogeg |- b nel gualad(x

AS
-9
g ~S
i , o (0.5"e)
o —1
_ba

-22 2.1
Yy :

g I

- mﬁ)
—Y
_CL S 0.0
s 25%)

b

i

pd l
<

8.2%

AN AR V1TV

~2 (- 0.1™8les)
-2
~2
19 .
-2
24
*25 (~(26% g
(m&fo qlah\m/
+2
(é (6:3%3 ()

Ry

HHHH
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REGION I
Data Review Worksheets f) ?7

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

1. Report the concentration of any element deétected in the
solution >MDL that should not be present.

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS

IN THE ICS IN THE ICS
ML Yl AL cA FE MG
D [14s") O §A nat avadal G

ICs A

2.

l

-\ 2.a8

-22

—lb

— 26 (-13"lg)

6.a1

aaaandanniies;

(915"im)

). 2~

' -,
M?@NNNNU"Q)’

o -3 (*0.\5"‘3@)
(7 (0.85"Hle)

AY
- 3
v

o]

~ o4 7moL

-1 (‘o-ﬁ»smﬁl@

|
|

-

|
|

-

i

- U

¥

G )
j 5 (-Z!jsm) ,‘2-3) mpL
20

R

9o
2%

|
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"REGION I
Data Review Worksheets

VI. MATRIX SPIKE

TR # NMeER-1-6-2 ' " MATRIX: SDO

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of gpike added
SSR - spiked sample result
SR - sample result

Y —

Il EE o R i S N EE N O EE Emc

Analyte ‘ SSR SR g SR Action J/uT
Sb B.LA¥e | up L2W]|_ 2632 |_33.0 [ug > aM Sl
XA

I I
I I
I I
I |
| I
| I
I I
I |
I I

I I a

I | 3wl
I |

| |

I I

I I

| I

| I

Matrix Spike Actions apply to all samples of the same matrix.

ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the %R criteria, follow the actions
stated below:

PERCENT RECOVERY

<30% 30%-74% >125%
Pogitive Samples Results J J J
Non-detected Results R uJ A
2. Frequency Criteria
A. Was a matrix spike prepared at the required
frequency? ’ : or No
B. Was a post digestion spike analyzed for elements
that did not meet required criteria for matrix
spike recovery? <§§§)or No _
N
A separate worksheet should be used for each matrix spike pair. qf

<&
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Data Review Worksheets

VII. LABORATORY DUPLICATES

List the concentrations of any analytes not meeting the criteria for
duplicate precision. For soil duplicates, calculate the CRQL in mg/kg
using the sample weight, volume and percents solids data for the sample.
Indicate what criterion was used to evaluate precision by circling
either the RPD or CRQL for each element.

MATRIX: &

Element CRQL, Sample # Duplicate#$ RPD Action
water soil WER-{-0-2 MNER~|~D-2D
- ug/L mg/kg
Aluminum___ |_ 200 | | | | ] ‘
Antimony | 60_| A _cmleia et %@_ﬁg&%@{m’x fes.
Arsenic | 10 | [ | |
Barium |__200_| | | | {
Beryllium__| 5_| I | | f
Cadmium | S_] | l | l
Calcium | _5000_| ] [ | |
Chromium | 10_| | [ | |
Cobalt | 50| | ‘ | [
Copper |25 | | | | |
Iron____ | 100 | | | | l
-Lead | 5_| | | | |
Magnesium__|_5000 | | | l |
Manganese | 15_| | l | 70 |
Mercury_ | 0.2 | | _©-c4a2 | o034 d | e | IT/0T
Nickel ] 40_| | { | |
Potassium__ | 5000 | | ] ] |
Selenium ] 5 | | i | |
Silver | 10 | | l | |
Sodium | _s000_| | ] | |
Thallium | 10_| | | | |
Vanadium___| 50_| | ] | |
Zinc 207 | | | |
Cyanide | 10| l ] l ]

Laboratory Duplicate Actions should be applied to all other samples of
the same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >20%
for waters and >35% for soils.

2. If sample results are less than 5x the CRQL, estimate (J) positive
results for. elements whose absolute difference is >CRQL, (2xCRQL
for soil). If both samples are non-detected the RPD is not

calculated (NC).

N
N




REGION I
Data Review Worksheets

VITII. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair.
For soil duplicates, calculate the CRQL in mg/kg using the sample
weight, volume and percents solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or
CRQL for each element.

MATRIX: S0

Element CRQL Sample # Duplicate# RPD Action
water soil MEW-3- 0-2.2 MmeK-%-0-2,2
ug/L  mg/kg '

Aluminum___ | 200 | | | | |

Antimony __ |__ 60 | | | | |

Arsenic ] 10_| | | | l

Barium | 200 | | | [ |

Beryllium | 5 | | | | |

Cadmium | 5 | | | | ]

Calcium_ | 5000_| | ] | [

Chromium | 10_| { | | |

Cobalt [ 50_| | | | |
S S T oy | i

Iron 00

Lead | 5_pftj§a€l 507 | q17 | _s% |

Magnesium__| 5000 _| | | | |

Manganese | 15 | | | | | ,

Mercury | 0.2 [§§§§§;| 0.0 | 0.63% | w1 | T/uT

Nickel ] 40_] ' [ | | | !

Potassium__ | _5000_| { ] |

Selenium_ | 5| | [ |

Silver | 10_| | | | |

Sodium |_5000_| | [ |

Thallium | 10_| l | |

Vanadium___ | 50_| [ | l

Zinc | 20_| | | |

Cyanide | 10| | | | |

i) g0t
Field Duplicate Actlons should be applied to all other samples of the
same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30%

for waters and >50% for soils.

If sample results are less than 5x the CRQL, estimate (J) positive
results and (UJ) nondetected results for elements whose absolute

difference is >2xCRQL, (4xCRQL for soil). If both samples are non-
detected the RPD is not calculated (NC).

y
&
y
Sll EE I R 0 @S I B B I D B T B I B B .

B
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IX. LABORATORY CONTROL SAMPLE

1. Aqueous LCS

List any LCS recoveries not within the 80-120% criteria and the samples
affected.

DATE ELEMENT %R ACTION SAMPLES AFFECTED

2. Solid LCS

List any analytes that were not within the control windows set by the
EPA for the solids LCS sample. The 80-120% criteria is not used to
evaluate solid LCS results.

'ELEMENT LCS CONC. CONTROL WINDOWS ACTION SAMPLES AFFECTED

Eelavories CE(’\ soled LC&/LC% d«&p&_w\,‘u Ltae o ithi 8074 - 1207
_RDe b Les Wexe £3067 A0 critenls ek,

Recoverviea ave witho~ Wals's contrel Qinuts.

ACTIONS: : ’
, Percent Recovery
AQUEOQUS LCS <50% 51-79% >120%
Positive Results R J A
Non-detected Results R J A
SOLID LCS <EPA Control Windows >EPA Control Windowsg
Positive Results J ' J .
Non-detected Results [S]N) A \QV
NG
3. Frequency Criteria (g;
A. Was an LCS analyzed for every matrix, every

digestion batch, and every 20 samples? Y or No

e peA bt A
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XI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS
Serial dilutions were performed for each matrix and results of
the diluted sample analysis agreed within 10% of the original

undiluted analysis, for concentrations greater than 50x MDL.

Serial dilutions were not performed for the following:

L~ Serial dilutions were performed, but analytical results did not

agree within 10% for analyte concentrations greater than 50x
MDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX: SO
2107.
ELEMENT MDL 50xMDL SAMPLE . SERIAL $D ACTION
[L- RESULT DILUTION
Aluminum_| { | | | |
Antimony_| I | l I l l
Arsenic_ | L | <o | Ales | 244 |__1S2 | -Ffpr—vo ac
Barium__ |_ 24 | (65 |_ lbbY. (Y |___lastas |_ .2 | J/va ovva .
Beryllium| p..S | 15 | 240 | $.10 | “d | == ND“"-"rgwwt
Cadmium__|_p.10 | S.0 | 2.1 | S.S3 |_s4s | 3 /ur
Calcium i I [ | ] )
Chromium | _0.23 |_\9@ | 236.44 | =»21.2% |_is.s | Fteg w0 Lc“é'
Cobalt___ | | l | | l ,
Copper k-2 |_3\s |_ 4d20.36 I Y46 43 | 1L | None ( 7/ D<ISY)
Iron l I l | I I
Lead |_ 046 | 2% | 274.23 | 326.22 | .3 | gT[uT
Magnesium| ¢ | | I | | ‘
Manganese | | l | | | I
Nickel 0K | 29.5 | 1SS .Yk | tyz.ss. | 180 | T[uT
Potassium | | | ' | [
Selenium | l | I | | l
Silver | | | | I :
Sodium | | | | |
Thallium | | | | | I
Vanadium | 647 | 22.5 | 429 .14 | See10 |_l.S | JT[uT
Zinc l_2.2 | us | 68113 | §0>. 32, |__te.¥ | J]uT”
Actions apply to all samples of the same matrix. l
ACTIONS: e Aot l
a/‘b - \?:-"3/.——— \ x (0o

Estimate (J) positive results if %D >15.
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REGION I

Data Review Worksheéts

XIT. DETECTION LIMIT ANALYSIS
1. Method Detection Limits

&/// Method Detection Limit results were present and found to be
less than the Contract Required Quantitation Limits.

MDLs were not included in the data package on Form 9.
MDLs were present, but the criteria was not met for the

following
elements:

N

Reporting Requirements

Were sample results on Form I reported down to
the MDL not the CRQL for all analytes? e Yes or é@)

Were sample results that were analyzed for ICP
for Se, T1l, As, or Pb at least 5x IDL. or No

Were sample weights, volumes, and dilutions

taken into account when reporting detection
limits on Form I. or No

If No, the reported results may be inaccurate. Make the necessary
changes on the data summary tables and request that the laboratory
resubmit the corrected data.

3. Estimated Results
List the samples and elements that had concentrations that were

qualified as estimated (J and UJ) for being greater than the MDL but
less than the CRQL. Include blank-qualified results. - .

, SR> Soumpls vesult Sl Sampte quant bonot
Element Sample (s)
S MEB-2-6- (.S nypdeteet (0) ar <@
Ca MEW-G-05_3  noadetlef (UT) ot SEL
Se o sumplis,  nwndetmet (W ot |-BAL| (915 W)

T bl SampleS nondet<ct (uJ) ot SAL




pData Review Worksheetsg
XIII. SAMPLE QUANTITATION

\/ Sample results fall within the linear range for ICP and
within the calibrated range for all other parameters.

Sample results were beyond the linear range/calibration range
of the instrument for the following elements:

" In the space below, please show a minimum of one sample calculation per

method: AW m w Wlm

ICP
FURNACE
MERCURY

CYANIDE

For soil samples, the following equation may be necessary to convert
raw data values (usually reported in ug/L) to actual sample
concentrations (mg/kg) :

v 1L 1lm 1000 m .
Cx X xDF x d X g=:~~~9—(dry'welght)
WxS 1000mL 1000ug 1kg
Where, ,
C = concentration, ug/L

V = final sample volume, mL
W = wet sample weight, g
'S = percent solids

DF ='dilution factor
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Rutherford, Kristin

From: Rutherford, Kristin

Sent: Wednesday, March 08, 2006 12:29 PM
To: Edward Lawler (elawler@mitkem.com)
Cc: Laferte, Denise; Purdy, Richard

Hi Ed,

| am reviewing the data for the Brownfields Mill St. soil samples, Lab Project #E0139, and wanted to note the following
information:

1) the cover letter and pages 0001 and 0002 incorrectly refer the Client Project as Aztec Industries. 1t should be Mill
Street, North Brookfield. Our copy has been hand-corrected; a revised version is not necessary.

2) there was no sample receipt date or time on the chains of custody associated with this data set. Since the receipt date
was on the Sample Condition Form, a revised version of the COC in not necessary.

3) according to EPA SW-846 Method 7471A, the control limits for mercury on the initial and continuing calibration Form 2A
should be 90%-110%, not 80%-120%. Since all criteria were met for the 90%-110% range, a revised Form 2A is not
necessary. ’

Thanks for your help,
Kristin Rutherford
Environmental Chemist
Metcalf & Eddy, Inc.

781-224-6186
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Metcalf & Eddy
701 Edgewater Drive, Wakefield, Massachusetts 01880-5371
T 781.246.5200 F 781.245.6293 www.m-e.com

MEMORANDUM
PROJECT NO: 036800269.00115 DATE: April 14, 2006
TO: TBA: Mill Street, Brookfield, MA OFFICE: Wakefield
FROM: R. Shoemaker COMPANY: Metcalf & Eddy, Inc.
REVIEWED BY: R. Purdy ﬁ \"-S 2
CC: B. Weir
N. Thurber

D. Laferte (memo only)

SUBJECT: Limited QC Review/Modified Tier li-Like Review
Metals Analytical Resuits
Mitkem Corporation, Warwick, Rhode Island
Lab Project No. E0140

On February 8, 2006, ten soil samples, including two field duplicate samples were collected by Metcalf &
Eddy, Inc. (M&E) from the Targeted Brownfields Assessment (TBA) Mill Street Site, located in Brookfield,
Massachusetts. The sampling was pefformed as part of the TBA Response Action Contract Work
Assignment #155-SIBZ-0100. The samples were submitted to Mitkem Corporation (Warwick, Rhode
Island) for the analysis of mercury according to SW-846 Method 7471A, Mercury in Solid or Semisolid
Waste (Manual Cold Vapor Technique), and for the analysis of metals according to SW-846 Method
60108, Inductively Coupled Plasma-Atomic Emission Spectrometry. The samples were received by the
laboratory on February 8, 2006. The data package was received in the M&E office on February 24, 2006.

M&E reviewed the data in accordance with the EPA-approved Final Field Task Work Plan for the site, and
the guidance received from EPA Work Assignment Manager, Mr. James Byrne, in a September 17, 1999
letter to former M&E Work Assignment Manager, Barb Wyskowski. The data review included:

. Data Completeness
* . Preservation and Technical Holding Times
> o Initial and Continuing Calibrations
. Blank Analysis
* . Inductively Coupled Plasma (ICP) Interference Check Samples
. ICP Serial Dilution Analysis
. Matrix Spike/Matrix Spike Duplicate
* N Lab Duplicate Samples
* . Field Duplicate Samples
* . Laboratory Control Sample/ Laboratory Control Duplicate Sample
* . Analyte Quantitation and Reported Quantitation Limits
NA . Performance Evaluation Samples '

= All criteria met for this sample :
NA = Not applicable and/or no information was provided by the laboratory
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Note: Worksheets are not included for parameters that have met criteria or for criteria that are not
applicable to the method and/or to the modified Tier ll-like review.

Included in Attachment | is a copy of the chain-of-custody (COC) record. Included in Attachment il are the
result summary sheets, annotated with qualifiers, if necessary, as detailed in this memorandum. included

in Attachment Ill are the data validation worksheets.

Data Completeness

The following deficiencies were noted with the data package:

1. The cover letter and pages 0001 and 0002 incorrectly refer the Client Project as Aztec Industries.
It should be Mill Street, Brookfield. Hand-corrections were made; a resubmittal was not
requested.

2. No receipt date or time was provided on the chains of custody (COC). The receipt date was
provided on the Sample Condition Form, therefore the signed and dated COC was not requested.

3. The Control Limits for mercury on the initial and continuing calibration Form 2A should be 90%-
110%, not 80%-120%. All criteria were met for 90%-110%, and a resubmittal was not requested.

Blanks

The following table summarizes the level of blank contamination detected in the laboratory blanks
associated with the soil samples. If a contaminant was detected in more than one blank, the highest
concentration was used to qualify associated sample results. Blank action levels were adjusted for
sample size and solids content.

Analyte Maximum Nominal BAL Samples Affected/Actions
Concentration {(mg/Kg)

antimony 6.9 ug/l. 17 All sample results were nondetect; no action required.

arsenic -0.113 mg/Kg 0.57 All sample resuits were either nondetect or >BAL; no actions
required.

barium 5.0 ug/l. 1.3 Ali sample results were >BAL; no actions required.

cadmium 0.2 pg/L 0.05 All sample results were either nondetect or >BAL; no actions
required.

chromium 0.7 pg/L 0.18 All sample results were >BAL; no actions required.

copper 0.575 mg/kg 29 All sample results were >BAL; no actions required.

lead 1.1 po/L. 0.28 All sample results were >BAL; no actions required.

nickel 1.8 ug/lL 0.45 All sample resuits were >BAL; no actions required.

selenium -3.3 po/l. 0.83 Qualify the nondetect results as estimated nondetect (UJ) in all

- samples.
0.140 mg/Kg 0.70

JANE\BRWNFLDS\WA 106 Site Files\Task 26 Mill Street (Brookfield\400 Technical Support Information\DatavaisoE0140met.doc
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Analyte ‘Maximum Nominal BAL Samples Affected/Actions
Concentration (mg/Kg)
thallium 4.5 pg/l 11 Qualify the nondetect results as estimated nondetect (UJ) in all
samples.
-0.128 mg/Kg 0.64
vanadium 1.4 ug/t. 0.35 All sample results were >BAL; no actions required.
zinc 16.9 pg/L 42 All sample results were >BAL; no actions required.

BAL — Blank Action Limit

Matrix Spike/Matrix Spike Duplicate

Matrix spike'analysi_s was performed on soil sample MEB-10-4-8. The following table summarizes the
analyte that did not meet criteria for recovery (75% - 125%):

Analyte

MS %R

Action

antimony

46.0

Estimate (UJ) the nondetect antimony resuits in all samples.

ICP Serial Dilution Analysis Results

ICP Serial Dilution Analysis was performed on sample MEB-10-4-8. Analytes that did not meet the %D

criteria of <15% are summarized in the following table:

Analyte MDL 50xMDL Sample Serial %D Samples Affected/Actions
- (ug/L) {ug/L) Result Dilution
barium 2.1 105 528.16 629.46 19.2 S::_’(‘gé;‘iszs‘fg o Ls’;r)nt;‘;sp_“iﬁ"e and
chromium 0.38 19 19393 | 234.25 208 | sually as estmated (Jf ‘:;mzsf"“‘ﬁ"e and
lead 046 23 40.79 49.44 212 | Qualify as estimated (J/ gr)nt:x: positive and
magnesium 0.59 205 104.74 127.34 216 | Sualy as estimated ( ‘SJ;’%*;‘; positive and
vanadium 047 235 227.07 | 27847 225 | Qually as estimated ;“l'l’g;’r)ntggg“iﬁ"e and
zinc 2.3 115 386.87 | 469.72 214 | Sally as estimated (U g;'?ntgl‘;sﬁwm"e and

JANEBRWNFLDS\WA 106 Site Files\Task 26 Mill Street (Brookfield)\400 Technical Support Information\DatavaisoE0140met.doc
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Chain-of-Custody
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U.S. EPA - CLP
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
MEB-10-4-8
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-01
¥
Level (low/med): MED Date Received: 02/02/06
Y26

% Solids: 85.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration |C Q M ?L)

7440-36-0 |Antimony 1.1]u Uy | p

7440-38-2 |Arsenic 1.5 . P "

7440-39-3 |Barium 2.0, ® = | ® L l(‘( SE

7440-41-7 |Beryllium 0.27|U0 P

7440-43-9 |Cadmium 0.27|1 U0 P

7440-47-3 |Chromium 10,7, W3 P

7440-50-8 |Copper 6.3 P

7439-92-1 |Lead 22l TS P

7440-02-0 [Nickel 5.8 X 3 P

7782-49-2 |Selenium 1.6| 0 Uy P

7440-22-4 |Silver 1.6{U P

7440-28-0 |Thallium 1.1luvjwus P

7440-62-2 |Vanadium 12.51 & P

7440-66-6 |zinc 21.3] X T~ P

7439-97-6 |Mercury 0.033|U cv
Comments:

FORM I - IN SW846




U.S. EPA - CLP l
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
L MEB~11-0.5-3 l
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140 l
Matrix (soil/water): SOIL Lab Sample ID: E0140-03
5
Level (low/med): MED Date Received: 02/02706 l
Edfzzfoe
% Solids: 90.0 z/;/
Concentration Units (ug/L or mg/kg dry weight): MG/KG I
CAS No. Analyte Concentration |C Q M
7440-36-0 |Antimony Tolo X us | P @ I
7440-38-2 |Arsenic 3.2 [ P
7440-39-3 |Barium 61.3] ® 3 | P c{((ﬁ[/()(g
7440-41-7 |Beryllium 0.25|0 P l
7440-43-9 |Cadmium 0.25] U0 p
7440-47-3 |[Chromium 12.7] X | ¢
7440-50-8 (Copper 10.6 P
7439-92-1 [Lead 24.5 3 P
7440-02-0 |Nickel 5.2 3 P
7782-49-2 |Selenium 1.5/0 (V3 P
7440-22-4 |Silver 1.5/ U |[g=D| P
7440-28-0 |Thallium 1.0 U3 P
7440-62-2 [Vanadium 15.9) W O P
7440-66-6 |Zinc 33.71 K T P
7439-97-6 |Mercury 0.035|0 cv l
Comments: l
FORM I - IN Swede

BEE7




1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
L MEB-11-4-8
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: MEQ140
Matrix (soil/water): SOIL Lab Sample ID: EQ0140-04
g,
Level (low/med): MED Date Received: 02/08706
% Solids: 89.0 & ofzy
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C Q M
. o
7440-36-0 |Antimony .o U3 | P @
7440-38~2 |Arsenic 3.4 P
7440-39-3 |Barium 46.2] ® 3 | P - /é
7440-41-7 [Beryllium 0.26/ U P L((H
7440-43-9 |Cadmium 0.26{ U P
7440-47-3 |Chromium 14.5| & O P
7440-50-8 |Copper 9.6 P
7439-92-1 [Lead 5.9 X T P
7440-02-0 Nickel 6.1 K T )
7782-49~2 |Selenium 1.5l 0|0 P
7440~22-4 |Silver 1.5/ U0 P
7440-28-0 |Thallium 1.0l U {0y P
7440-62~2 (Vanadium 19.6 X iy P
7440-66-6 |Zinc 25.8) X 3 |p
7439-97-6 Mercury 0.032| U Ccv
Comments:

U.5. EPA - CLP

FORM T - IN

SWB46




U.5. EPA -~ CLP

1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET

MEB-12-0.5-3

Lab Name: Mitkem Corporation Contract: 36800318,
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-05
Level (low/med): MED Date Received: 02/O§/06
2/23/c
% Solids: 93.0 &
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C 0 M
7440~36-0 |Antimony 0.88]uPK JI | p
7440-38-2 |Arsenic 2.8 P
7440-39-3 |Barium 28.4 D P
7440-41-7 |Beryliium 0.22| 0 D L{[M/Oé
7440-43-9 |Cadmium 0.22| U P
7440~47-3 |Chromium 9.4 3 | P
7440-50-8 |Copper 8.5 . P
7439-92-1 |Lead 1.6 WK P
7440-02-0 |Nickel 1.6 ® =~ |
7782-49-2 [Selenium 1.3(Uu| J3~ P
7440-22~4 |[Silver 1.3]U P
7440-28-0 |Thallium 0.838|U| U P
7440-62-2 |[Vanadium 12.8) X 2 P
7440-66-6 (Zinc 16.51 ® 3 P
7439-97-6 |Mercury 0.032|U cv
Comments:

FORM I - IN

SW846

NREEY




U.S. EPA - CLP
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
MEB-12-4-8
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: MEO0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-06
Level (low/med): MED Date Received: 02/0.§/06
& 2f23/op
% Solids: 93.0 /3/
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C Q M
7440-36-0 |Antimony 0.90] U SRl
7440-38-2 |Arsenic 2.0 P
7440-39-3 |Barium 56.2 5 | P @
7440-41-7 |Beryllium 0.22]u| ~ P -
7440-43-9 |Cadmium 0.23 P c{((*/(og
7440-47-3 |Chromium 14.3] W 35 |r» :
7440-50~-8 |Copper 10.9 P
7439-92-1 |Lead 3.7 3 | r
7440-02-0 |Nickel 53] W x| ¢p
7782-49-2 |Selenium 1.3l |y P
7440-22-4 {Silver 1.3/U P
7440-28-0 |Thallium 0.90l U [UD P
7440-62-2 |[Vanadium 20.2f W S | p
7440-66-6 |zinc 19.9] W 3 P
7439-97-6 [Mercury 0.031} U0 Ccv
Comments:
FORM I - IN SW846




U.S. EPA - CLP
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
MEB-13-0-3
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: MEQ0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-07
'
Level (low/med): MED Date Received: 02/09/06
-2,
% Solids: 85.0 & /6/45
Concentration Units (ug/L or mg/kg dry weight):
CAS No. Analyte Concentration |C Q M
7440~-36-0 |JAntimony 0.97| U J3 | P
7440-38-2 |Arsenic 2.2 P @
7440-39-3 |Barium 66.5 3 | P =
7440-41-7 |Beryllium 0.24lU | P /
7440-43-9 |Cadmium 0.49 P L{((c( Oé
7440-47-3 |Chromium 25.3 3 P
7440-50-8 [Copper 13.3 : p
7439-92-1 |Lead 7.8] W J B
7440-02-0 |Nickel 6.6 X I P
7782-49-2 [Selenium 1.5/ 0 U?)' P
7440-22-4 |Silver 1.5/ 0 P
7440-28~0 |[Thallium 0.971u| U3 P
7440-62-2 [Vanadium 34.3 3 P
7440-66-6 |zinc 31.6f S | p
7439-97-6 |Mercury 0.036| U Cv
Comments:
FORM I - IN SW846

ot

[N




U.S. EPA - CLP
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
' MEB-13-4-8
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-08
?,.
Level (low/med): MED Date Received: 02/02/06
2/24/ce
% Solids: 88.0 ﬁ//j/
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C Q M
7240-36-0 |Antimony 0.97 o v | P i
7440-38~2 |Arsenic 0.971 U P
7440-39-3 [Barium 10 W 3 | p _
7440-41-7 |Beryllium 0.24/0 I ‘“//(C//Oé
7440-43-9 |Cadmium 0.69 P
7440-47-3 |Chromium 31.4 J P
7440-50-8 |Copper 16.5 -, I3
7439-92-1 |Lead 4.1 X T P
7440-02-0 |Nickel 9.8) W3 &
7782~49-2 |Selenium 1.5|u|vs P
7440-22-4 |Silver i1.5/U P
7440-28-0 |Thallium 0.9710 U3 P
7440-62-2 |[Vanadium 47.4] B P
7440-66-6 |zinc 39.50 I Q 3
7439-97-6 |Mercury 0.031|U Cv
Comments:
FORM I - IN SwW846

88
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U.S. EPA ~ CLP '
1 EPA SBEMPLE NO
INORGANIC ANALYSIS DATA SHEET
MEB-14-0-3
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140 I
Matrix (soil/water): SOIL Lab Sample ID: E0140-09
Level (low/med): MED Date Received: 02/09706 l
2f23 /o<
% Solids: 85.0 & /3/
Concentration Units (ug/L or mg/kg dry weight): MG/KG l
CAS No. Analyte Concentration |C Q M I
7440-36-0 |Antimony 1.0{U V3 | P @
7440-38-2 |Arsenic 3.3 p
7440-39-3 |Barium 57.7 I | P (</-
7440~41-7 |Beryllium 0.26| U0 P L{/ /Dé
7440-43-9 |Cadmium 0.40 P
} 7440-47-3 |Chromium 21.7] W X P
| 7440~50-8 [Copper 13.5 g P
| 7439-92-1 |Lead 6.3] I 3 3
7440-02-0 [Nickel 6.4 ¥ 3 P
7782-49~-2 [Selenium 1.6lu|U3  |'p
7440-22~4 |Silver 1.6{U P I
7440-28-0 |Thallium 1.00ujo3d | P ]
7440-62-2 {Vanadium 30.1 I 3
7440-66-6 |zinc 26.3] 3 |¢°
7439-97~-6 |Mercury 0.036|{ T CV l
Comments: I
FORM I - IN SW84e l




U.S. EPA - CLP ,
1 EPA SAMPLE NO
INORGANIC ANALYSIS DATA SHEET
MEB-14-4-8
Lab Name: Mitkem Corporation Contract: 36800318.
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140
Matrix (soil/water): SOIL Lab Sample ID: E0140-10
Level (low/med): MED Date Received: 02/05/06
G 2f23/0
% Solids: 86.0 %/ /
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration|C 0] M
7440-36-0 |Antimony 1.0{U V3 | P
7440-38-2 |Arsenic 1.9 ] P @
7440-39-3 |Barium 105] W 3 | P
7440-41-7 |Beryllium 0.26/0 | P L{/(f—//()é
7440~-43-9 |[Cadmium 0.51 P
7440-47-3 |[Chromium 25.9) M S | ®
|7440-50-8 |Copper 14.7 P
7439-92-1 |Lead 1.8 Wy |
7440-02-0 Nickel 7.5 RY P
7782-49-2 |Selenium 1.5|0{JI” P
7440-22-4 |Silver 1.5/ U0 P
7440-28~0 |Thallium 1.0lolUu3 |vp
|7440-62-2 |[Vanadium 40.9 R 3
7440-66-6 |Zinc 31.2] Wy P
7439~-97-6 |{Mercury 0.032{U Ccv
Comments:

FORM I - IN

SW846




U.S. EPA - CLP l
1 EPA SAMPLE NO l
INORGANIC ANALYSIS DATA SHEET
MEK~-10-4-8
Lab Name: Mitkem Corporation Contract: 36800318,
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140 I
Matrix (soil/water): SOIL Lab Sample ID: E0140-02
ot o 1
Level (low/med): MED Date Received: 9_2__/2?_/_/%
2/23/66
% Solids: 78.0 & /2';/ I
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte |Concentration|C 0 M I
7440-36-0 [Antimony 1.ju vy | P g
7440-38-2 |Arsenic 1.6 P D
7440-39-3 [Barium 33.9) M 3 | »
7440-41-7 |Beryllium 0.26| U P Lf((c{/(?(;
7440-43-9 |Cadmium 0.26|U P
7440~47-3 |Chromium 12.5] K N P
7440-50-8 |Copper 6.9 P l
7439-92-1 |Lead 2.3] X J P
7440-02-0 [Nickel 6.8 K J P
7782~49-2 |Selenium 1.6l | U™ P
7440-22-4 (Silver 1.6/ 0 P I
7440-28-0 |Thallium 1.1 Uy P
7440-62~2 |Vanadium 14.6] W 3
7440-66-6 |z2inc 24.2 3 )
7439-97-6 |Mercury 0.039|U Cv I
Comments: l
FORM I - IN SW846 I
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Data Validation Worksheets




Data Review Worksheets Reference Number Z(FODOXCT Ooy| S

REGION I REVIEW OF INORGANIC
CONTRACT LABORATORY DATA PACKAGE

The hardcopied (laboratory name)p\Ayﬁéh“\ data package received
at Region I has been reviewed and the quality assurance and performance
data summarized. The data review included:

SDG. No. MEDWO Matrix Do:i Shipping Date(s) ABO S

No. of Samples (O Date Rec’d by Lab AT (06

Traffic Report Nos: MEN 18 MEA-Y O 53 pEL-U-A-F MER-N 0. ST MF/&A)\*L(-?/
MEH-13-0-3 MERB-13-4-83 MEA-WH-D-5, MELAL-H-8 MER-\O-4-F ’

Trip Blank No.: M
Equipment Blank No.: pJA-
Field Dup Nos: MER-O-H-8 MEK-10-4-¥
PE Sample Nos: & '
Sw-8b

SOW No. %ﬂ??*‘ requires that specific analytical work be done and that
associated reports be provided by the laboratory to the Regions, EMSL-LV,
and SMO. The general criteria used to determine the performance were
based on an examination of:

- Data Completeness - - Field Duplicates

- Holding Times - Lab Control Sample Results
- Calibrations - Furnace AA Results

- Blanks - ICP Serial Dilution Results
- ICP Interference Check Results - Detection Limit Results

- Matrix Spike Recoveries - Sample Quantitation

- Laboratory Duplicates

Overall Comments:

Definitions and Qualifiers:

A - Acceptable Data

J - Approximate data due to qualityncontrol criteria

R - Reject data due to ,gua ofit¥ol criteria

U - Analyte pot/det

Reviewer: Nn ¥ - Date: ¥/{3&:>é5
/ - ”\*/‘

REGION I site Name "M\ S&«@M@—m /—\(I




REGION I
Data Review Worksheets

I. DATA COMPLETENESS

MISSING INFORMATION DATE LAB CONTACTED DATE REC’'D

Coort l%xéi“{ ‘/\Qolzeg\ s N C\\xemxr{\la,w\* T /A\%A‘QC‘_T/\J\b ) 08 kﬂf\J Qq//&s\[ j

n\QCQ /\Xh 3&\;%—\ R /\Jv-',v,\ Col 6‘\ [‘/QQ—A‘QA Smm/{ aCu\tQ W\\JA\ —AQ¥~L /\JT Iegu\/o‘ﬂ

FOU"\ lA’ L\qs /\<C),(ef:¥ QU’\&’U\\ (“\\ ‘\tu[ \J\Q ~ ¢ng /\a‘ /ch\
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Data Review Worksheets

II. BHOLDING TIMES Complete table for all samples and circle the
Analysis date for samples not within criteria.
HG CYANIDE OTHERS pH ACTION
SAMPLE DATE DATE DATE DATE
D SAMPLED | ANALYSIS | ANALYSIS | ANALYSIS
redoas | W32 | (o6 A ';/‘l‘::;:c: VAL Nf/éis:;
rEl-1o.85.2 T r
NEL-1-H-¢
NEL-Q0.5.3
MBA-A-F
m=8-3-0-3
ABR-13-4-g
tER-¥-03
MEB-14-4-8 \
pER-0-49 |\ \72 Vi \4 v i
METALS - 180 DAYS FROM SAMPLE COLLECTION

MERCURY -
CYANIDE -

ACTION:

28 DAYS FROM SAMPLE COLLECTION
14 DAYS FROM SAMPLE COLLECTION

Coc-‘b! &VM}) = T

If holding times are exceeded all positive results are
estimated (J) and non-detects are estimated (UJ).
If holding times are greatly exceeded,

determine that non-detects are usable (R).

the reviewer may

D
LAl
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IIT A. INSTRUMENT CALIBRATION (Section 1)

1. Recovery Criteria

List the analytes which did not meet the percent recovery (%R) criteria
for Initial or Continuing Calibration.

DATE ICV/CCV# ANALYTE

o\
o]

ACTION SAMPLES AFFECTED

ACTIONS:

If any analyte does not meet the %R criteria follow the actions stated
below:

For positive results:

Accept Estimate (J) Reject (R)
Metals 90-110%R 75-89%R, 111-125%R <75%R, >125%R
Mercury 80-120%R 65-79%R, 121-135%R <65%R, >135%R

Cyanide 85-115%R 70-84%R, 116-130%R <70%R, >130%R

For Non-detected results

Accept Estimate (UJ) Reject (R)
Metals 90-110%R 75-89%R, 111-125%R <75%R, >125%R
Mercury 80-120%R 65-79%R, 121-135%R <65%R, >135%R
Cyanide 85-115%R 70-84%R, 116-130%R <70%R, >130%R

@
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III B. INSTRUMENT CALIBRATION (Section 2)

2. Analytical Sequence
A. Did the laboratory use the proper number of
Standards for calibration as described in the
SOW? Yes ®r No
B. Were calibrations performed at the beginning of fm:*\
Each analysis? Yes or No
C. Were calibration standards analyzed at the beginning

of sample analysis and at a minimum frequency of ten
percent or every two hours during analysis, whichever—=—

is more frequent? (;jffﬁor No

D. Were the cofrelation coefficients for the cali-

bration curves forﬁ( Hg, and N = 0.9957? or No
R S=ANY :chmz}tq\s ] _
E. Was a standard at CRQL agflyzed for all ICP A
' analyses? — /U;\’ 01‘-{93\ ( éo\oﬂ){_?‘i?a Yes ©or No
(s & C\’t‘)olo\ L RL.

If No,

The data may be affected. Use professional judgement to determine
the severity of the effect .and qualify the data accordingly. Discuss any
actions below and list the samples affected.
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IV A. BLANK ANALYSIS RESULTS (Section 1-3)

List the blank contamination in Sections 1 &2 below. A separate worksheet
should be used for soil and water samples.

i ‘(
1. Laboratory Blanks ~ SQQ,ch«q&Qii MATRIX: <SCL

DATE ICB/CCB# PREP BL ANALYTE CONC. /UNITS

2. Equipment/Trip Blanks._A%%“AMhtULKQ“

DATE EQUIP BL# ANALYTE CONC. /UNITS
3. Frequency Requirements
A. Was a preparation blank analyzed for each matrix _
for every 20 samples and for each digestion T
batch? (ifii/pr No
/
B. Was a calibration blank run every 10 samples or PNy
every 2 hours whichever is more frequent? <§§%// No
If No,

The data may be affected. Use professional judgement to determine
the severity of the effect and qualify the data accordingly. Discuss any
actions below, and list the samples affected. - 4>§u
N




U.5. EPA - CLP

3
BLANKS

Lab Name: Mitkem Corporation Contract: 36800318.00062..
Lab Code: MITKEM Case No. SAS No.: SDG No.: ME0140
Preparation Blank Matrix (soil/water): SOIL
Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Initial

Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration

Analyte (ug/L) C 1 C 2 C 3 C Blank C M
P R
Antimony C6.9/BD 5.1B 2.9/B 4.1|B 0.138/B |
Arsenic .6l U 1.6 (U 1.6|U 1.610 <0.113 B
Barium < 5;0_12__ 3.3|B 2.11U0 2.1|0 0.347} B
Beryllium 0.21U0 0.2 U 0.2{U 0.2|U0 0.0061 U
Cadmium 0.1 go.z B> 0.1 u 0.1u 0.005| U
o T
Chromium (OJ% . U 0.41 U0 0.410 Q.056| B
Copper 6.3 U 6.3]|U 6.3l U 6.31U 0.575/BY
Lead - 0.5|U 0.5 || 0.6] B T I[BD 0.041 U
Nickel 1.4/ B < LEIB>S 0.6/ U T3 (B 0.028| B
Selenium -3.0|B C33 B -2.9|B -2.8|8B 0. 1401 B3
Thallium 1.2] 8B | 1.2 |U 1.2|U Ca.5 B —0.128>gk
Vanadium iaBpP 1.2|B 0.5/ U 0.7]B 0.021] U
Zinc 16.9 B 12.4 | B 3.9/ B 5.8 |B 1.302| B
| St
FORM III - IN SWB46

EL S




Lab Name: Mitkem Corporation

Lab Code: MITKEM

Preparation Blank Matrix

Preparation

Case No.

U.S. EPA - CLP

3
BLANKS

Contract:

SAS No.:

(soil/water) :

Blank Concentration Units (ug/L or mng/kg):

36800318.00062...

SDG No.:

MEQ140

Analyte

Initial
Calib.
Blank
(ug/L)

C

Continuing Calibration
Blank (ug/L)
2

Prepa-
ration

Blank

9]
=

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Thallium
Vanadium
Zinc

t

WORFRFNOOONOOONRE W
RN~ NwWwWOR WsE RN ON

mwaowaoocoaoaogaaaw O
ORFRRFRF OO OONRW
;\J&ONOH\]U)»&F—‘NHQUT
Twocwwadaoadcaw QO

av B o B v I o B o B o B e B2 v I S v B A v IS v B v B

FORM III - IN
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IV B. BLANK ANALYSIS RESULTS (Section 4)
4, Blank Actions

The Action Levels for any analyte is equal to five times the highest
concentration of that element’s contamination in any blank. The action
level for samples which have been concentrated or diluted should be
multiplied by the concentration/dilution factor. No positive sample
result should be reported unless the concentration of the analyte in the
sample exceeds the Action Level (AL). Specific actions are as follows:

1. When the concentration is greater than the MDL, but less than the
CRQL and Action Level, report the CRQL with a U.

2. When the concentration is greater than the CRQL, but less than the
Action Level, report the sample concentration detected with a U.

3. When the sample concentration is greater than the Action Level,
report the sample concentration unqualified.

MATRIX : So\ MATRIX: &\

ELEMENT MAX CONC./ AL/ ELEMENT MAX CONC./ AL/
UNITS UNITS UNITS UNITS

<k CAkell 345uslL UC L8 gl O wil
A =0 M3 afhg 0.5%51%; % =3 Vsl
e Samll 3Soll Se. olomlls 0.0 mdks

C 0 | Loyl T 45l 22Tl
o otV 25 Kl TR 208 lls 0.6 llis

Co_ OS5Il Walyy LV [ {edl g0 ugl
b W ple Fupl Za 16T %95l
5-5 46/

NOTE: Blanks analyzed during a soil case must be converted to mg/kg in
order to compare them with the sample results.

Conc. in ug/L X Volume digested to (200ml) X 1L X 1000gm X lmg = mg/kg
Weight digested (lgram) 1000ml 1lkg 1000ug

Multiplying this result by 5-to arrive at the action level gives a final

&

result in mg/kg which can then be applied to sample results.

ov
y\gi\
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V A. ICP INTERFERENCE CHECK SAMPLE (SeCtiéns 1 &)

L /A\\ Crohal MK
1. Recovery Criteria
List any elements in the ICS AB solution which did not meet the criteria

for %R.

DATE ELEMENT

o
2y

ACTION SAMPLES AFFECTED

ACTIONS:

If an element does not meet the %R criteria, follow the actions stated
below:

PERCENT RECOVERY

<50% 50-79% >120%
Positive Sample Results R J J
Non-detected Sample Results R ug A

2. Frequency Requirements

Were Interference QC samples run at the beginning and
end of each sample analysis run or a minimum of twice
per 8 hour working shift, whichever is wore frequent? or No

If No,
The data may be affected. Use professional judgement to determine

the severity of the effect and qualify the ‘data accordingly. Discuss any
actions below and list the samples affected.

0‘“’
7 k‘&
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REGION I

Data Review Worksheets &&AuJ A NS
OfOUQSQSL_

V B. ICP INTERFERENCE CHECK SAMPLE (Section 3)

1. Report the concentration of any element detected in the ICS A

solution >MDL that should not be present.

ELEMENT CONC. DETECTED CONC. OF INTERFERENTS
IN THE ICS IN THE ICS
AL CA FE MG

Estimate the concentration produced by the interfering element in all
affected samples. See guidelines for examples. List the samples affected
by interferences below:

SAMPLE ELEMENT SAMPLE SAMPLE INTERFERENT ESTIMATED
AFFECTED AFFECTED CONC. CONC. INTERF.

(ug/L) AL CA FE MG (ug/L)
ACTIONS:
1. In general, the sample data can be accepted without qualification if

the sample concentrations of Al, Ca, Fe, Mg are less than 50% of
their respective levels in the ICS solution.

2. Estimate (J) positive results for affected elements for samples with
levels of interferents 50% or more of that in the ICS solution.

3. Reject (R) positive results if the reported concentration is due
entirely to the interfering element.

4. Estimate (UJ) non-detected results for which false negatives are
suspect.

Give explanations for any actions taken below:
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VI. MATRIX SPIKE

TR # ME&”IOJI‘%) MATRIX : 3’)\

1. Recovery Criteria

List the percent recoveries for analytes which did not meet the
required criteria.

S - amount of spike added
SSR - spiked sample result
SR - sample result

Anglyte ‘ SSR SR
A~

S
Mol L\OoV Ao |

I I I
I I I
I | I
I I |
I I I
I I I
I I I
I I I
I ! I

Matrix Spike Actions apply to all samples of the same matrix.
ACTIONS:

1. If the sample concentration exceeds the spike concentration by a
factor of 4 or more, no action is taken.

2. If any analyte does not meet the %R criteria, follow the actions
stated below:
PERCENT RECOVERY

<30% 30%-74% >125%
Positive Samples Results J J
Non-~detected Results R A

2. Frequency Criteria

A. Was a matrix spike prepared at the required 4
frequency? / or No

B. Was a post digestion spike analyzed for elements

that did not meet required criteria for matrix =
spike recovery? r No

A separate worksheet should be used for each matrix spike pair.<zgzd\5€\aw
}y/
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Data Review Worksheets

VII. LABORATORY DUPLICATES

List the concentrations of any analytes not wmeeting the criteria for
duplicate precision. For soil duplicates, calculate the CRQL in mg/kg
using the sample weight, volume and percents solids data for the sample.
Indicate what criterion was used to evaluate precision by circling
either the RPD or CRQL for each element.

MATRIX: ?;o:\

Element CRQL Sample # Duplicate# RPD Action
water soil MmBER~ 143 MEL-10-4-FD
ug/L  wg/kg
Aluminum___ | 200 | | l | |
Antimony__ |__ 60_| | | | I
Arsenic | 10 | | | I l
Barium | 200 | { | | ]
Beryllium | 5 | | | | |
Cadmium l 5_| | | | |
Calcium | _5000 | | I | |
Chromium | 10_| | | | I
Cobalt | 50_| | | l [
- Copper | ___25_| l | I |
Iron | 100 | ( | | ]
Lead | 5_| l l l l
Magnesium__ | 5000 | | | I l
Manganese_ | 15 | | | l |
Mercury | _ 0.2 | ] | | l
Nickel | a0 | | | | |
Potassium__|_ 5000 | | | I |
Selenium___ | 5_| ] | | |
Silver | 10_| l | | ]
Sodium | 5000 | l | I I
Thallium | 10_| | | | |
Vanadium___| 50_| | | | |
Zinc ot — | | |
Cyanide | 10_| t | | |

Laboratory Duplicate Actions should be applied to all other samples of
the same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >20%
for waters and >35% for soils.

2. If sample results are less than 5x the CRQL, estimate (J) positive
results for elements whose absolute difference is >CRQL, (2xCRQL
for soil). If both samples are non-detected the RPD is not

¢
I E By T i B I B BN B Bl BN R BT B BN B =

calculated (NC).

DO
<l
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VIII. FIELD DUPLICATES

List the concentrations of all analytes in the field duplicate pair.

For soil duplicates, calculate the CRQL in mg/kg using the sample

weight, volume and percents solids data for the sample. Indicate what
criteria was used to evaluate precision by circling either the RPD or
CRQL for each element.

MATRIX: SS<>5\

Element CRQL Sample # Duplicate# RPD Action
' ' water soil MEB10 -8 MER104-9
ug/L  mg/kg

Aluminum___ | 200 N | | | l
Antimony [ léi% | ALY LV | | f A Arenry
Arsenic____ | 10 | | .S~ |_16 | 6.5 |
Barium | 200 | el N0 | =39 ]g$§:Q~P
Beryllium | 5 kAP oa3J |_o.2kV |~y |
Cadmium | 5 oS h oV | ©.3GV | ~MC |
Calcium | 5000 | I [ | — |
Chromium [ 10_| .o | (0% | (-5 s s |
Cobalt | 50 | _——\]| | | —
Copper | 25 { .S /| c-3 AR Sy |

Iron | 100 | { ! | '”\\{

Lead | 5 | ©.50 | R | 44D
Magnesium__| 5000 | | | | N
Manganese | 15_] S N l l |
Mercury | dl O% 3 O.033V |_ O3V |~ |
Nickel [ 40_ S S8 | 6% |_\o | |
Potassium__|_5000_ | ___ | | | | [
Selenium_ | 5 < | L.6U | \6OU | Mo | /
Silver |10 |\ (60U WA, | Ve | /
Sodium | 5000 | e | | | |
Thallium | 1Q_(J«CZ)[ ({u | 1V A |
Vanadium | 50_|_ ™5 |__1a.s” |_4.6 QS22

Zinc | 20 | S | R | . T80 \Y
Cyanide | 10 | | | D —

Field Duplicate Actions should be applied to all other samples of'the
same matrix type.

ACTIONS:

1. Estimate (J) positive results for elements which have an RPD >30%
for waters and >50% for soils.

2. If sample results are less than 5x the CRQL, estimate (J) positive
results and (UJ) nondetected results for elements whose absolute
difference is >2xCRQL, (4xCRQL for soil). If both samples are non-
detected the RPD is not calculated (NC).
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IX. LABORATORY CONTROL SAMPLE

1.  Aqueous Lcs _ M

List any LCS recoveries not within the 80-120% criteria and the samples

affected.

DATE

2.  Solid LCS a/A\\ crdene. [\’\zéi ll [CSILOD

ELEMENT

ae
o

ACTION SAMPLES AFFECTED

List any analytes that were not within the control windows set by the
EPA for the solids LCS sample. The 80-120% criteria is not used to
evaluate solid LCS results. :

ELEMENT I,CS CONC. CONTROL WINDOWS ACTION SAMPLES AFFECTED
ACTIONS:
Percent Recovery
AQUEQOUS ILCS <50% 51-79% >120%
Positive Results R J A
Non-detected Results R J A
SOLID LCS <EPA Control Windows >EPA Control Windows
Pogsitive Results . J J
Non-detected Results UJ A
\J%
3. Frequency Criteria :?ﬁﬁ@ .

A.

Was an LCS analyzed for every matrix, every
digestion batch, and every 20 samples? Yes Sr No

»
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XI. INDUCTIVELY COUPLED PLASMA (ICP) SERIAL DILUTION ANALYSIS
Serial dilutions were performed for each matrix and results of
the diluted sample analysis agreed within 10% of the original

undiluted analysis, for concentrations greater than 50x MDL.

Serial dilutions were not performed for the following:

V///‘Serial dilutions were performed, but analytical results did not
agree within 10% for analyte concentrations greater than S0x
MDL before dilution.

Report all results below that do not meet the required laboratory
criteria for ICP serial dilution analysis.

MATRIX: SG‘- \

ELEMENT MDL 50xMDL SAMPLE SERIAL %D - ACTION

RESULT DILUTION
Aluminum

Antimony
Arsenic

|

"
Barium | 2.1

1

|

AN Hb

Beryllium
Cadmium
Calc1um
Chromium |
Cobalt___ |
Copper___|
Iron |
Lead |
Magnesium|
Manganese |
Nickel |
|
I
|
|
l
!
|

234,48

VR
REIH

Potassium
Selenium_
Silver
Sodium
Thallium
Vanadium_
Zinc

dat.of
36,9+

T3 AFE
H6T Fd

Actions apply to all samples of the same matrix.

I
|
I
l
I
|
I
l
I
I
|
|
|
I
|
|
|
|
|
|
|
I

ACTIONS:

o)

Estimate (J) positive results if %D >15. o
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XII. DETECTION LIMIT ANALYSIS

1. \ijhOd Detection Limits
Method Detection Limit results were present and found to be

less than the Contract Required Quantitation Limits.
MDLs were not included in the data package on Form 9.
MDLs were present, but the criteria was not met for the

following
elements:

2. Reporting Requirements

Were sample results on Form I reported down to TN

the MBE=met—the CRQL for all analytes? (:::/br No
Were sample results that were analyzed for ICP ﬂ%
for Se, Tl, As, or Pb at least 5x IDL. Y&

t\

Were sample weights, volumes, and dilutions
taken into account when reporting detection e N
limits on Form I. Yes

If No, the reported results may be inaccurate. Make the necessary
changes on the data summary tables and reguest that the laboratory
resubmit the corrected data.

3. Estimated Results —~ﬂ%¥ AM¢C$1Q-

List the éamples and elements that had concentrations that were
gqualified as estimated (J and UJ) for being greater than the MDL but
less than the CRQL. Include blank-qualified results.

Element Sample (s)
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XIIT. AMPLE QUANTITATION

Sample results fall within the linear range for ICP and
within the calibrated range for all other parameters.

I

Sample results were beyond the linear range/calibration range
of the instrument for the following elements:

1

In the space below, please show a minimum of one sample calculation per

method: /Uo AC} O M% )ou‘;&Qj\.

ICPp
FURNACE
MERCURY

CYANIDE

For soil samples, the following equation may be necessary to convert
raw data values (usually reported in ug/L) to actual sample
concentrations (mg/kg) :

v 1L 1mg ><lOOOg__mg

Cx X xDF X — (dry weight)
WxS 1000mL 1000ug 1kg kg
Where,
C = concentration, ug/L
V = final sample volume, mL
W = wet sample weight, g
S = percent solids

DF = dilution factor




APPENDIX F

Laboratory Data — Groundwater, M&E Investigation





