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TESTING naCERTIFICATION

Introduction -
This report contains the analytical results on your sample. It is designed to include "̂ Br
comprehensive data from the entire analytical process in order to satisfy the needs of J
various levels of review. |
The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra.
The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.
Priority Polluttntt

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published In the
Federal Register. When a compound or.element is present below Its published MDL It Is
reported as BMDL (Below Method Detection Limit). When a compound or element Is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables,
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ô
**
l~

!<t:uj. n

«ll
_ "»(9
0 «

*̂* .*•

33 —
V ^ «

§5 0
CO

t s
4B IV1

i £
f i t« y OTg 3s,
S Z v

i 1 3
2 5 s4Q "S U-Q Sg .ui a.

* 8
« </)
t L U

b43
£ £
S S«9 >— >.
Q Vf S
« -» t
« 25 §
H- !5« o
c <x« •-•™ *̂.c 5
0 C

•: • :--;s:«•«• sin i
CO f
? *
°- u

u

V* -o.« o.•> a
C
.j
o
4.

I *•

•O

»«
U.•>oue

*

g at

Bao
to
0

o in ̂ r on f vo — «».— — — «r o eg _,— ^r m
•̂  •*" —̂ Cft ̂ " ^ ~̂ ''— •"" ~̂

co 10 \o o *̂ ô  in ô ro r̂
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File >M7513 DL/VOH 861121 (1 p-BFB ETC CflLIBRHTION ST scan g6
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TABLE 2: METHOD PERFORMANCE DATA (QR21)

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Uolatiles Analysis

\ Relative Abundance
Ion Abundance . Base Appropriate

m/z Criteria ' Peak Peak Status

50 15-40X of mass 95 21.09 21.09 Ok ,'
75 30-60* of mass 95 48.39 48.39 Ok
95 Base peak, 100X relative abundance 100.00 100.00 Ok
96 5-9X of mass 95 7.22 7.22 Ok
173 Less than IX of mass 95 0.00 0.00 Ok
174 Greater than 50* of mass 95 89.98 89.98 Ok
175 5-9\ of mass 174 6.74 7.49 Ok
176 95-101X of mass 174 87.27 96.99 Ok
177 5-9X of mass 176 5.98 6.86 Ok

Injection Date: 11/21/86 Analyst: // Ĉ Lû - .____________*
Injection Time: 20:42 Processor: A, .Tv-.r-N /̂ r-xr%irvrr-iprv--\ -.-> /0/_

Run No: >M7513 QC Batch: Qs/ «?wr̂ j Ĵ /J
Spectrun No: 86 Samples: PM̂ -k •si Î HX'M i, Pn"2w ? P*-» 2>-i'̂  P«-I?HH
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TABLE 2: METHOD PERFORMANCE DATA CQR21)

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Uolatiies Analysis

X Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Sta.tus
i

50 15-40X of mass 95 20.80 20.80 Ok
75 30-60X of mass 95 47.52 47.52 Ok
95 Base peak, 10QX relative abundance 100.00 100.00 Ok
96 5-9X of mass 95 7.18 7.18 Ok
173 Less than IX of mass 95 0.00 0.00 Ok
174 Greater than 50X of mass 95 83.99 83.99 Ok
175 5-9X of mass 174 6.60 7.85 Ok
176 95-101X of mass 174 82.16 97.82 Ok
177 5-9X of mass 176

Injection Date: 11/21/86 Analyst:
Injection Time: 05:57 Processor:

Run No: >M7497 QC Batch:
Spectrun No: 89 Samples: P*-f7MQ
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TABLE 2: MfcI HOD PEKKORMANCE DATA

bC/MS Tuning Data - Bromofluorobenzene CBFB) for Volatiies Analysis

X Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

50 lb-40J* of mass 95 22.00 22.00 Ok
75 20-6U« of mass 95 50.62 50.62 Ok
95 Base peak, 100X relative abundance 100.00 100.00 Ok
96 5-9* of mass 95 7.63 7.63 Uk '
173 Less than IX of mass 95 0.00 0.00 Ok'
174 Greater than 50X of mass 95 88.52 88.52 Ok
175 5-9X of mass 174 7.03 7.95 Ok
176 95-1U1X of mass 174 88*43 99.89 Ok
177 5-9X of mass 176 6.31. \^ ,/? 7̂ f7~~~ Ok

Injection Date: 11/21/B6 Analyst:
Injection Time: 09:32 Processor! n,

Run No: >M75L)2 QC Batch: r*p\y S=TS
Spectrun No: 88 Samples: PH2MO . PM^M i . PM2.H?
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CIO TESTING tnd CERTIFICATION ——

Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the QC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved. In some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.
Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled 'tentatively identified".
Volttilt Priority Polluttnt Compound*

For the analysis of Volatile priority pollutants, EPA Method 624 was used. The method can be
summarized as follows: Helium is bubbled through a 5 ml water sample contained in a specially
designed purging chamber at ambient temperature. The purgeable volatile organic compounds
are transferred from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the organic components are trapped. After the purge cycle is
complete, the sorbent column is heated and backflushed with helium to desorb the organic
purgeabies onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeable mixture. The separated purgeable components are
then identified and quantitated using a computerized mass spectrometer.
Acid, B»S9/Neutr»l and Petticidt Priority Polluttnt Compounds

For the analysis of the Acid, Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix, EPA Method 625 was used. The method can be summarized as follows: A
measured volume of sample, approximately 1 liter, is adjusted to a pH greater than 11 and
extracted with methylene chloride. The pH of the sample is adjusted to a value less than 2
and extracted with an aliquot of fresh methylene chloride. A separatory funnel or continuous
extractor is used to perform the extractions. The two extracts are dried and concentrated to
a 1 mi final volume. Each extract is injected into a GC/MS instrument specifically configured
for the correct fraction.

SDM.tr"
n OKUITIII. tuci we



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

Analysis of Metals
AQUEOUS . . __

The determination of metals in aqueous samples is performed according to the methods
published by EPA in "Methods for Chemical Analysis of Water and Wastes,"
EPA-600/4-79-020, March, 1983. and the Federal Register. October 26, 1983. Arsenic,
selenium and thallium are determined by furnace AA; silver, aluminum, barium, beryllium, boron,
cadmium, calcium, chromium, copper, cobalt, iron, magnesium, manganese, molybdenum, nickel,
lead, sodium, antimony, tin, titanium, vanadium, and zinc are determined by ICP emission
spectrometry. except where lower levels of detection are required: in these cases (e.g. lead
in groundwater monitoring samples) furnace AA is used. All furnace AA parameters are run by
method of standard additions. The determination of mercury is performed by cold vapor AA.
EP TOXICITY

The determination of metals in aqueous EP Toxicity leachates is performed according to the
methods published by EPA m "Test Methods for Evaluating Solid Waste" EPA SW-846, revised
April, 1984 and the Federal Register, Oct. 26, 1983. 1979. Silver, arsenic, barium, cadmium,
chromium, lead and selenium are determined by ICP emission spectrometry. Mercury is
determined using cold vapor AA. For leachates that are organic in nature, the analyses are
performed according to the methods described under OIL/SLUDGE below.
SOIL/SEDIMENT

The determination of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead, and
zinc in sediment samples is performed according to methods published by EPA in "Interim
Methods for the Sampling and Analysis of Priority Pollutants in Sediments and Fish Tissue".
EPA 600/4-81-055, October 1980. Mercury is determined according to the sediment method
published by EPA in "Method for Chemical Analysis of Water and Wastes", EPA
600/4-79-020, March 1983. Arsenic, selenium and thallium are determined by furnace AA
using nitric acid in a closed decomposition vessel for sample digestion.
OIL/SLUDGE

The determination of silver, aluminum, boron, barium, beryllium, calcium, cadmium, copper,
chromium, cobalt, iron, magnesium, manganese, molybdenum, sodium, nickel, lead, antimony, tin,
titanium, vanadium, and zinc m sludge/petroleum-based samples is performed by ICP emission
spectrometry using a magnesium nitrate dry ashing digestion technique. Arsenic, selenium and
thallium are determined by furnace AA using nitric acid in a closed decomposition vessel for
sample digestion. Mercury is determined by cold vapor AA using the same digestion technique.

rt» 1/M WKTIHl.TnttSK
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ENVIRONMENTAL
TESTING «nd CERTIFICATION

Summary of
Quality Assurance/Quality Control Procedures (QA/QC) A

ETC bases its quality assurance protocols on the following government guidelines:
. "Handbook for Analytical Quality Control in Water and Wastewater

Laboratories", EPA-600/4-79-019, March 1979;
. National Enforcement investigation Center Policies, and Procedures manual;

EPA-330/9/79/OOI-R, October 1979;
. the recommended guidelines for EPA Methods 624 and 625. (Federal Register,

December 3, 1979, updated on October 26,1984);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/8-80-038, June 1980;

. "Determination of 2,3,7,8-TCDD in Soil and Sediment" EPA, Region VII, Kansas
City. September 1983;

. Orgei'C Anaiys-s Muiti-meo^a. Multi Concentration-IFB WA84-A267; and

. Dioxin Analysis:Soii/Sediment Matrix; Multi-Concentration; Selected Ion
Monitoring with Jar Extration Procedure-IFB WA84-A002

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use m analysis. Below are listed the key QA/QC elements for the methods we used,

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

- Each batch of 13 samples consists of 9 customer samples (at a maximun). one blank
sample, one spiKec blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.
- Three surrogate compounds are added to each sample in the batch of 13.
- A b.>na aue •*•/ cc~*ro' sarr'e 'S introduced to the laboratcry for analysis en a weei<:y

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The caiibrat on curve is verified with a mixture of priority pollutant standards every
day. if the response factors vary greater than 25%, the instrument must oe
recalibrated.

Analysis ot Organic Compounds Extracted In Acid or Base/Neutral Solutions by Gas
Chromatography/Mass Sp_ectrometry

- Each batch of 20 samples consists of 16 customer samples fat a maximum), one blank
sample, one spiked blank (for water matrices), one sample spiked with the priority
pollutant standard rn!xture ano a duplicate customer sample. This amounts to a 20%
quality control factor.



e?TV̂  ENVIRONMENTAL
*C | O TESTING *nd CERTIFICATION

- Three surrogate compounds are added tc each sample in the batch for Base/Neutral
analysis.

- Three surrogate compounds are added to pach sample m the batch for Acid analysis.

- A blind quality control sample is introduced tc the laboratory for ana'ys s or, a weekly
basis.

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on decafiuorotnphenyiphosphme (DFTPP) meets the EPA
criteria.

- A calibration curve for quantitation is prepared using a mixture of standaras composed
of either the Organic Acid or Base/Neutrai Extractabie Compounds at a minimum, of 3
concentrations and using five internal standards for quantitation.

Analysis of Metals

All Samples

- New standards are p<-eparea for each catch of samples
- Normal ca!ibraticr -s performed using a biank.sampie and four standards that have
been through the sample preparation procedure. A regression analysis is used to
construct the calibration curve.

- All EP Toxicity samples and all samples determined by furnace atomic absorption are
calculated by the "method of additions".

- For each sample analysis that requires the use of the "method of additions" technique,
a three point calibration is performed using U.S. EPA "Methods for Chemical Ana'ysis of
Water and wastes, 1979". Results are obtained using linear regression analysis. Any
regression with a coefficient of correlation below 0.990 is considered suspect,
necessitating review of calibration data or sample re-analysis.

- in constructing the normal calibration curves the lowest concentration leveis we use
are values greater than or equal to 5 times the instrumental Detection Limit (iDL).

- All calibration standards are analyzed in duplicate, at a minimum.
- Independent reference standards are used to check the accuracy of calibration
standards.

c-.r\/e. '
- One customer sample out of every ten is analyzed in triplicate.
Homogeneous Stmplts (except for Mercury tnttytis)

Samples are analyzed m batches of 30 or less. For catches in which the sample matrices
are homogeneous, the OC program is a minimum of 25% and consists of analyzing
- 3 sets cf triplicate analyses;

- 2 Replicate soikes:
- 1 independent reference stanaara:
- 4 Calibration standaras (processed ut.ng the sample preparation method);
- 4 Calibration sta^.carcs (v. •-.ẑ ' sample preparation;; and
- 1 Reagent Blank.
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Heterogeneous Stmples (exctpt for Mtreury tnttysis)

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the QC program is a minimum of 35% and consists of analyzing
- 3 sets of triplicate analyses;
- 2 Replicate spikes;
- 1 Replicate independent reference standards;
- 4 Calibration standards (processed using the sample preparation method);
- 1 Procedural Blank;

- 4 Calibration standards (without sample preparation); and
- 1 Reagent Blank.

Antlysis Of Mercury

To analyze samples for mercury we group them by matrix in batches of 30 or less. Our
QC program is a minimum of 30% and consists of analyzing:
- each of the 30 customer samples in duplicate;
- 3 sets of triplicate anaylses;
- 2 Replicate spikes;
- 2 Replicate independent reference standards;
- 10 Calibration standards (processed using the sample preparation method); and
- 2 Procedural Blanks.

Analysis of Pesticides, Herbicides and PCB's by Gas Chromatography

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less
according to the tyoe o* ana;ys'S to be oerformed. The OC orograrr. for eec'- c* these thref
v.'ces c' c-£" .'ses •? 3 ~ •••" .•••- c-' 20% a'" co-.s-sts cf 3'«iyZ''3:

- 1 procedural blank sampie(a reagent blank is analyzed in the case of non-water
matrices);

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water
matrices);

- 1 replicate sample;
- 1 replicate spiked sample; and
- 1 known refernece QC sample for at least each 100 samples analyzed.

The instrument is calibrated each run with three standards, and checked every 10 samples.

Analysis of Cyanides. Phenols. Fluoride, Chloride, Nitrate and Nitrite •l- All parameters are analyzed using a Technicon Autoanalyzer II GT.
- 3 calibration standards are analyzed at the beginning and end of each batch.

I2t.«.« I
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- Each batch (UD to 80 samples) consists of analyzing one blank one spi^ei biark. one
duplicate and spiked sample every 20 samples, and an EPA known reference sample.

Analysis of Total Organic Carbon (TOG)

TOC samples are analyzed on a daily basis with the number of samples analyzed per day
dependent on the request for duplicate or quadruplicate analyses. The quality control program is
designed to maintain the appropriate amount of QC and consists of the following elements:

- Daily instrument calibration
- One blank ,
- Standard recahbration every 10 samples

- Spiked samples at a low and high level
- Every sample is run in duplicate at a minimum

Analysis ot Total Organic Halide (TOX)
- Blank reagent wate* fc^ aesciute carbon backround must ccnta^. less the- 5 ug' c*

haiioe (as chloride',.
- Using a trichiorophenol standard, the mean adsorption efficiency must be within +/-

15% of the standard value.
- Calibration standards are run every 10 samples.

' - Every sample is run in duplicate at a minimum.

Analysis of 2,3.7,8-TCDD (Dioxin) by GC/MS (SIM)

- Each sample is dosed with a known quantity of 13Ci2-2,3.7,8-TCDD as internal
standard and 37Q4_-rcDD as surogate standard. The action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed.

- TWO laboratory "method blanks" are run along with each set of 24 or fewer samples.
The method blank is also dosed with the internal stanoaro and surrrcgate stanaa'd

- Qualitative Requirements. The following are met in order to confirm the presence of
' native 2,3,7,6-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 6-hou'
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2,3.7,8-TCDD. The 2.3,7,8-TCDD must be separated from
interfering isomers, with no more than 25% valley relative to the 2,3,7,8-TCDD peak.

fc. The- 320/322 ratio is within the range of 0.67 to 0.87.

c. ions 320, 322, and 257 are all present and maximize together the signa; to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for tr.e
isotopically labeled 2,3,7,8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:
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. the 320/324 ratio should be 1.55 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15
One sample is spiked with native 2,3,7,8-TCDD at a level of 1.0 PPB (for son) for each
set of 24 or fewer samples.
In cases where no native 2.3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.
For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Subcontractor QA/QC
Each subcontractoer is required to maintain an appropriate level of quality control. To insure
this, each subcontractor ts required to submit to ETC the quality control data for an aia'yses it
performs. This data is kept on file at ETC. in general, the amount of quality control respired is
one Duplicate sâ r-'e wstr, one spiked sample fcr every ten analyses.

Chain -of -Custody

The chain-of-custody procedure is part of our quality assurance protocol. We believe our
cham-of-custody record fuiiy complies with the legal requirements of federal, state and loca1
government agencies and of the courts of law, The record covers:

- labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;
- the chain-of-custody form completed by the person(s) breaking the Shuttle seal,

taking the sample, reseahng the Shuttle and transferring custody to a shipper;
- incoming shipping manifests;

- storing each labeled sample bottie m a secured area;
- disposition of each sample to an analyst or technician; and
- the use of the sample m each bottle in a testing procedure appropriate to the mte-.oed
purpose of the sample.

The records show for each link in this process:

- the person with custody; and
- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

"' A tola! icn chro<-nstcgra~ for eac^. sample analyzed cy s GC/MS
••••.s trument. _ __ _

2) A Guar.:. repc't <..sec: t/ the ana"yst to~ deterrme cja^tative ana
c..c-t':ctive res^- ts of tne co^counas preser-;.

C- - r-i'j3S scect^" a-ra a reference spectrum for eac^. c"-cr't..
co i^iant compcuna detected in t^e s-arrpis.



TDTfll ION CHROMBTQCRBM
File >M7520 46.0-265.6 »mu . PP/VOfi 861121 M P4850V ,OV5931 ,L ,5 ,5 ,

TIC

leeeee-

ueeee-

146688-;

izeeee-j

leeeee-

88883-

*

288 | 468 686 t 880

I

•̂

* I 1
5t N 9ft *o 2

1 1 J ^ i }
i l -' 1 I

I 1 H «Û JLJLJjL-JljLi __ U __ IV, __
4 ' 8 12 ' • 16 ' 20 24 ' 28 ' 32 ' 36

Data File: >n?520::U4 Quant Output File: ̂ 7520 ::AQ
Name: PP/UOA 861121 M
Misc: P4y?OU,0^5931,L,5,5,

Id File: MUOA::US
Title: Volatile Priority Pollutant ID FILE
Last Calibration: 861121 12:01

Operator ID: DG1199
Quant Time: 861122 04:05
Injected at: B61122 03:26

3051.25



QUANT REPORT

Operator ID: DG1199 Quant Rev: 6 Quant Time: 861122 U4:0b
Output File: t17520::AQ Injected at: 861122 03:26
Data File: >M7520::U4 Dilution Factor: 1.00000
Name: PP/OOA 861121 M
1isc: P4850U,QU5931,L,5,5,

ID File: MUOA:: US ,
Title: Volatile Priority Pollutant ID FILE
-ast Calibration: 861121 12:01

Compound R.T. Scan* Area Cone Units

1)
"7 ̂
16)
17)
rB-*

30)
34)

38)

*
L

*Bromoch loromethane
— Methylene chloride ————
*l,4-Difluorobenzene
l,2-Dichloroethane-D4

—— 1,1,1-Tr iun lor ue thane —
—— Benzene ——————————————
*Ch Iorobenzene-d5
Toluene-08

— To luene — • •- ••
p-Bromof luorobenzene

Compound is ISTD

9.

20.
CSUKR) 12.

*'

25.
CSUKR) 23.

CSUKR) 29.

73

34
67

•'-\
14
98

17

216
123
49 U
292

424
614
584
988 —
718

61033
——— 3022
225753
536^9

——— 1214
——— 0240
152293
275620

——— 3027
163579

250
tf* t*

250
269

——— g.
f

250
249
2

258

.00

.00

.48

.00

.60
778-
.87

NG
-NO ——
NG
NG
-N6 ——
-Nti ——
NG
NG
TJG ——
NG

srv

98

81
94

———— 9-W-
———— &«? —

95
94

———— 71 ——
98

C- II l̂ .'-llSic,

1
ji

C Vr*
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Appendix C1
GC/MS Subsidiary Data

4
3(5127



TOTOL ION CHROWaTOCROM
File >f-

248008-

220008-

180000-

148000-

120008-

180880-

eeeee-
63800-

48000-

38000-

8-

7405 40.S-265.8 ar>" 861121 " PP/-vno QC5931V ,OVR4il ,L,S.
TIC

280' ; _ 480 _ 686 ( 800

/y *55fft ?̂

2. E

i |

j j ! Jj |
IS ! 1
i i 1 1"^ ? » A & 33, S)'LA»-̂ -' ̂

4 ' 8 ' 1!2 ' 16 ' ' 2!8 ' ' 2*4 ' ' 2!8 ' ' ' 3!2 ' at ' '

Data File: > 117498: : U3 Uuant Output Kiie: 'v(174y8::AU
Name: 861121 M PP/UOtt
hisc: QC5931U ,QC"?931 ,L ,5 ,5 ,

Id File: MUUA::US
Title: V o l a t i l e Priority Pollutant ID FILt
Last Calibration: 861121 12:01

Operator ID: JQ6275
Quant Time: 861121 12:03
Injected at: 861121 06:18

0̂5128



QUANT REPORT

Operator ID: JU6275 Uuant Rev: 6 Quant Time: 861121 12: U3
Output File: TV498: : AQ Injected at: 861121 06:18
Data File: >rV498: : U3 Dilution Factor: l.OUOUU
Name: 861121 M PP/VQA
flisc: QC5931V ,UV5931,L,5,5,

ID File: MVUA::US
Title: Volatile Priority Pollutant ID FILE
Last Calibration: 861121 12:01

Compound R.T. Scan* Area Cone Units

1)
7)
16
17
30
< ̂ _

34
"' f~

38

*

)
)
)
V

J
»

)

•Bromochloro me thane
Methylene chloride

*1>
1,

*Ch
—— i-e

To
—— =rtr

P-

4-Difluorobenzene
2-Dichloroethane-O4
Iorobenzene-d5
ti-aohloroethylene ———
luene-D8
luene ———————————————
Bromofluorobenzene

9
6
20

CSUKR) 12
25
«1O

CSUKR) 23
*"* ̂

CSURR) 29

.70

.18

.31

.65

.11
O 1

.95

. 1?

.10

217
126
491
293
615
9*6
565

718

66376
2829

249275
57U76
170859

307632
ijj -t ̂

181687

25U
19

25U
259
250

s

248
——— t
256

.00

.63

.00

.74

.00
-«-&«-
.31

.29

NG
NG
NG
NG
NG
-NG ———
NG
-NS ———
NG

99
b6
82
94
99
Q s.

91
*-f ' 1

97

Compound is 1SFD anc. '/IZMtefe

305129
«
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Appendix D
Subcontractor's Data

1) A copy of the originating subcontractor's report is included for
all data not generatea within ETC's laboratory.



ENVIRONMENTAL RfTESTING,**CERTIFICATION Subcontracted Analytical Results

Facility: I I I I I I I I I I i Sample Point: LJ ~~ I—L_1_L
Facility Code Source Code Sample Point

Date Sampled: I I I ! I I I Time Sampled: I
Y Y M M D D H H M M

Line
No. Parameter

CONVENTIONALS
1
2
3
4
5
6

7

8

9

10
11
12
13
14
15

' 16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Chloride
Fluoride
Nitrate as N
Sulfate as SO4
Phenolics, Total
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Haltdes (TOX)
Total Organic Halides (TOX)
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
Coliform, Total
Coliform, Fecal
Gross Alpha
Gross Beta
Acidity as CaCO3
Alkalinity as CaCO3
Ammonia as N
Bicarbonate as CaCOS
Biochemical Oxygen Demand
Carbonate as CaCO3

Color, Apparent (Lab)
Cyanide, Wef-̂ -ytiV - fĉ  -~̂ -
Hardness as CaCOS
NttrttcsslV "%**&$*'• 'in?.̂  •• j
Nitrogen Total Kjeldahl (TKN)
Nitrogen, Total Organic
Odor (Lab)
Oil and Grease (grav, IR)
Phosphate, ortho
Phosphate, Total
Solids, Total
Solids, Total Dissolved (ROE) 180*
Solids, Total Suspended
Sulfide as S
Surfactants (MB AS/ LAS)
Turbidity (Lab)

Table

OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
QR10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10

„,

Units Of
Measure

mg/l
mg/l
mg/l
mg/l
mg/l
ug/l
ug/l
ug/l
ug/l
mg/l
mg/l
mg/l
mg/l . •
urn/cm
um/cm
urn/cm
um/cm
std
std
std
std
C/100
C/100
PCI/1
pCi/l
mg/l
mg/l
mg/l
mg/l
mgff
mg/l
mgrt
Pt/Co
mg/l
mg/l
mgfl
mg/l
mg/l
TON
rofln
mg/l
ing/1
mg/l
mg/l
mg/l
mg/l
mg/l
NTU

Value

0̂ ~

mo

MDL

£3(

r5

Comments

7 ji~v

•Afe
•̂r

•

—
î P
^
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Appendix E

Chain-of Custody Forms

r, A *•= c C1- z --DJ-~ustcdy fcrrr (CCi) is .̂ ĉ a
s»- ccea cy ETC sniittie.

1 A-- T.-ncuse sz'"Tj-.e C-s-'-cf CL;S:COV fc"n :s included rcr a:i
sa;rc-=s ret sr.icpea c/ ETC stMjti.e.

?'' -•"'/ ac;sT-?'"2; rr-iir"-c"*-C'jstcid/ rrate"3' c'c."i=3 tv a c':eit cr
::^ i c-e-i's sa""'.p'ii',g agent is a.so ;rciuoea,

-. ^ s-..i:rc".t'sctc''s Cr,a'r-.-of-Custody fcrrr, ic .nciudea for any
a-.a-\.ticai ••%;--_ ••_:••; perfcrrr,ea W'thin ETC's laccratory. •

5. Ar.j:ys.s ar.a Extraction Custoa> fô .̂s are inc.ucied for tr.e



CTf* ENVIRONMENTAL Sea! No. • (s> 775"J? ETC Job # P485o
C l\f TESTING *nd CERTIFICATION ORIGINAL

CHAIN OF CUSTODY FORM (CC1) PatsSsalad 6 NOU.1986 By M.I.x

company HELLERTOUN MANUFACTURING___________ Attn . MARK SCHULTZ______

P.HH«y*,t,v —— 6"*RP OFFICE-SILUER ROAD phone;

Address: HELLERTOUN,PA. 18055____________

SAMPLE IDENTIFICATION

Ftcihty/Sit* Cod* Ôption** Sjmpit ̂Oint 0«*criphonf)

Sample Point: M-î -lS I?!*" 11 I I i I I I JjL|t [ / |0 |g |6-f | I |l |O|O [ J i l l
Source Code Your Sample Poini 10 Start Oatt Start Time Elacacd Hours
(from 6«iowl lit ft iu(tify) (YV/MM/DD) /̂ f"9hr f lem (eompo»iit)

SourceCodes. $tmliO ^felOMlf)^
W*ll..(W) Outfall,.,,.. .(O) Bottom Sediment ...(B! Surface Impoundrrient.. ..(I) Lsachate Collection Sys..... (C) Other...
Soil (S) Rivef/Str«»m . (R) Generation Point ...(Gl Treatment Facility ...... (T) Like/Ocean .... (t) Specify_

"~" SHUTTLE CONTENTS
BOTTLE

No

1

1

1

1

1

1

2

1

Typ*

M

PN

B

CN

A

D

U

TB

Slzt

500 ML

125 ML

125 ML

125 Ml

500 ML

500 ML

40 ML

40 J1L

PrvMrv.

HN03

H2S04

H2S04

NAOH

BAKED
DI
RINSE
5UU.
THIOL,
GCXflS
H20

ANALYSIS

METALS

PHENOLS

NITRATE

CYANIDE

SOL I OS , TDXSULFATE

FLUOR IDE

UOA

TRIP BLANK

SAMPLER
Flit. (Y/N) Obstrvations

LAB
Observations

^

k̂̂ cLUHl

-^ — 1
^
v^̂
x̂

CHAIN OF CUSTODY CHRONICLE
Shuttle Opened By: (print) AI

' Signature: "̂  »̂  5" k |_
1 have received these materials
Name:

2.
Date:

1 have received these materials
Name:

3
,' Date:

Shuttle Sealed By: (print) /u
4 ' '

Tt Mv- t r
A >^-
in gô d condition

Time:

in good condition

Time:

5<^^ t
Signature: ̂  ̂  ̂  ^ ̂ 4^ -^

LAB USE ONLY Opened Bv. î ***̂  v
SHUTTLE* ,?̂ ^ ^TPMD'c___.7-2

Date: , «- ic., « ̂  Time:
Seal*: Intact: /

from the above person.
Signature:

Remarks:
from the above person.

Signature:

Remarks: \

Date: ,/. /c ^ ̂  Time: /^ • 5 t'
Seal #: - p A 7 7 j" -^ intact:

Hate lf/H/&&> T!m«- 5"-' 22 PA/7
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FIELD PARAMl

1 , , ,

•BTIFICATION ETC JOB # ? £#5~E>

pTpp FODM /rroi Sample Point lUJ lC l5l M
CfCH r\JHM (UUf/ Sourc«Cooe Sa

FIELD PROCEDURES

I I I III I I I I I I I I I

|l I I I I I I
T>olt Point i,0

, i I
PURGE DATE START PURGE ELAPSED MRS WATER VOL. IN CASING VOLUME PURGED
(YY MM DO) (2400 Hr Clock) (Gallons) (Gillonj)

SAMPLING METHOD:

Sampler Type j _

Sampler Material j _

Tubing Material

Sample Composited

Well Elevation (ft/ms
Depth to Ground wa
Ground water Elevat

i.tl I
ph

2nd! I
Pf

3rd I I
Ph

4th I Ii r
Sirnpta Temp

Sample Appearance
Weather Conditions:
Other

JA-Submersible Pump D-Dipp«r/Bottle
B-ISCO E-Baller X-Qttwr
C-Bladd«r Pump F-Scoop/Shovel (SPECIFY OTHEHI

JA-Teflon C-PVC
B-Metal D-Plastic X-Other

(WCCtFv

A-Teflon C-Polyethylsne
OTHER)

—— ' u '»««" ujiiitun (WeolFV OTHER)

Y/N
Procadura/Proportlont

FIELD MEASUREMENTS
') I I I I i „,.,..! weii D^pth (ft)
êr(ft) I I I I i ,..,.! Sample Depth (non-well) (ft)
nn(ftmsl) I | I I i |

(STD) I I I I I um/em I1st I I I I I .1 as- c 1
*p*e.eend. (othafparanwtar)

rsrni I I I 1 um/em 1(STO) 2nd 1 1 1 1 ••«"• 1
sp*c.con<i. (attwrparanwlw)

apK. eoofl. • <otl»fpaiam«tw)

(STO) 4th 1 1 1 1 1 1 .T̂. 1
apce. eend. (ottwr paranwiw)

1 1 1 1 1 INTU
Turbidity

FIELD COMMENTS

I 1 1

1 1 1

1 1 1•iiu* umu

1 1 1
nkw unlu

1 1 1
•akx unH*

1 1 J
nkM unit*

FILTERING: Use

Sampler:

Chain of Custody (CC1) to indicate which bottles were filtered
Emolover:

(Print) ' ' "' ———————————————————— '"

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

(Datt) (Signature*1 ORIGINAL



LABORATORY CHRONICLE: GC-MS Department ?aĉ  \ 6T I
nATP <̂ c: n 7 » SHIFT

INRTRUMFNT /Y^
Tl IMP PUP pPtTm
RPOtiPMr.PPiLF .ir̂ no
MPTHnnFiiP x/r̂ m̂
in PUP rns/o-pi
ANALYSTfS\ 0 f^ • • • ̂  - - ' <*

ei iDeo\/ie/~tD i"*/̂ffiLx_joJj-a i-J 7y J
0 ATOM *'e <rNv/eS^Sl '

(PLEASS INITIAL)

CURRENT
CS05 STATUS

AGO
WIP

STANDARDS
UPDATED

DATE f& // "1~-L

•» A&Jd&*Jlztt~r7

STANDARD

D-ftP6
U-lvrnJ <iAj r

•SuLrroaoJv
AAc/jcjao

CONC
PPM

•SO
2-S
.35
lA

LOT
NO.

/579S
;?7V7
/W6~7I
>W6AV*

VOlJH

;
/O
10

-> /O ̂ 0

305

NAME DATA
FILE

rv\1

»M

uL
INJ

\.J

1.0C/

-0±

ALS
If

_2̂

OIL

/SQg

TAPE*

20JL&

oVC

SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

: /

£llSl

ETC FORM 1102



LABORATORY CHRONICLE: GC-MS Department

OATP p,^np= SHIPT
PBArTinw ^e»
IWRTRIIMFNT ft rr>
Tl IMP PUP ftPtXOO.
SPOIJPNrPPILE Jp/v^
MPTHnn PII P VoAm
ID FILE f^WOA
ANALYST(S) ().Q....~ĵ

Ol IDCO\/ICr~\D ftf /2 ̂uA*fi~lt f~f PL J

BATPW *'« f~\\l *=d -">!

(PLEASE INITIAL)

CURRENT STANDARDS
CSOS STATUS UPDATED

ACO DATE

Wl» §V

STANDARD

'——̂ SS3T-Ŝ'

CONC
PPM

PA{r̂ ""

LOT
NO.

LOT
VOL.

NAME

PqS'nSN/
PMft*S1Ŝ /

DATA
FILE

>rm 0331
•>rm*>aa

uL
INJ

/̂ul

^

ALS
«

A
q
*&

OIL TAPE*

fp̂ L
Wfr

SPECIALS
(WRITE A-TYPE)

r«> CM CA.rnt trvtr
'

-

fft- ]-;î r

PLUS
Y/N

ETC FORM •102

3*5136'



SUBCONTRACT LQGLINK:
REQUEST FOR ANALYSIS

and SAMPLE CHAIN OP CUSTODY MATRIX \

NAME OF SUBCONTRACT LAB:

ETC JOB NUMBERS:

TURNAROUND IN DAYS: A/gg/V/f̂  DATE DATA REQUIRED:
(If deadline cannot be met, contact ETC Subcontract Group).
Send invoice, bill and reports to : ETC Subcontract Group

(201)225-6786
Pleaae perform the analyses requested below:

___Acidity ___Alkalinity Ammonia (probe)
Ammoniafdiat) ___Bicarbonate ___BOD(5 day)

___Bromide ___Carbonate ___Chloride
___Chem. Oxygen Den. ___Chromium+6 ___Fecal Col i form
___Total Coliform ___Color, apparent ___Cyanide, total
___Fluoride ___Formaldehyde (UV) ___Hardness
___Nitrate(NOS) ___Nitrite (N02) TKN
___Odor ___Oil t Grease(grav) ___T.Organic Garb.
___Pet.Hydro(IR) ___Pet. Hydro (grav) ___Phenolic*,tot.
___Phenolics(5ug/l) ___Phosphate(ortho) ___Phospate(total)
___Phosphorus (tot.) ___Silica(dissolved) X Sulfate(50*0
___Sulfide(S) ___Sulfite(S03) ___Surfactant (KBAS
____Solids, Total ___Solids,Tot. Disi. ___Solids,Tot.Set.
_J___Solids,Tot. Sus. ___Solids,Tot. Vol. ___Turbidity
___Gross Alpha,Beta ___Radium 226 ___Radius 228
Others:

Chain of Custody Section for,Courier Pick up at ETC
Sample(s) Relinquished by;(ETC) &Vuk Jju

Time ¥' 3Op̂  / yDa£e;
Sample(s) Received by; y /Wteuyl WiLSample(s) Received by:_______.. . _ . ——^— ,

Time; y'.Xfipr̂  Date-ty ; ilMf/T______
Chain of Custody Section for Sending. 'Sample from ETC

Sample Shuttle sealed by
Date:___/___/___ Time:______ Seal Number:_____________

Sample Shuttle opened by :__________________________
Date:__/__/__ Time:_________ Seal Number:____________
Was the Seal intact? ______ Are the shuttle content* in good
cond it ion ?_______________________________________

Chain of Custody Section for Returning Sample to ETC
Sample Shuttle sealed by:_____________________
Date:___/__/__ Time:______ Seal Number:____________

30513?

Sample Shuttle opened by :
Date:__/__/__ Time:______ Seal Number:____________
Was the Seal intact? ______ Are the shuttle contents in good
condition?
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LOG LINK

LABORATORY CHRONICLE: Metals Department

S«mp»efi

Chemist Date

Hg Prep _________ '_________ '

AA Prep

ICAP Prep ̂Ĉ tn̂ QO-v 1?0/̂  jQ

Lab Supervisor C>?gL̂ J n&̂ l ̂^>^-______ Date_/4

ETC FORM »iot
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Introduction
This report contains the analytical results on your sample. It is designed to include ^F
comprehensive data from the entire analytical process in order to satisfy the needs of j
various levels of review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra.
The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.
Priority Polluttnt*

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL It is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.

t
ft* l/*l tMTRe. TftftttMC
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l-plliW;::!::!?;'

>a
•**
3
4a
«tc

^-•:' -:

-»̂al
•* c&ît|?&9 °*°O ,

;.;/:;•;:. ]:"

• .̂ -- V..:.:-

,-g •- -•-

H=t .fe==i
&::ri

————— I

——————————
4

CM •«*• a*
co vo no o vo ̂- csi CM
<N*-^- — f--

•—»— J— J —Jo Oot*"*
vO^_fO Q^ Zo vD«£«!•• Ŝ  ôfflffiB CM
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TABLE 2: METHOD PERFORMANCE DATA (QR21)

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Uolatiles Analysis

I \ Relative .Abundance
I ' _- Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

! 50 15-40X of mass 95 21.09 21.09 Ok
! 75- 30-6054 of mass 95 T 48.39 48.39 Ok

95 Base peak, 100X relative abundance 100.00 100.00 Ok
96 5-9X of mass 95 7.22 7.22 Ok
173 Less than 1% of mass 95 0.00 0.00 Ok
174 Greater than 50J4 of mass 95 89.98 89.98 Ok
175 5-95. of mass 174 6.74 7.49 Ok
176 95-1015. of mass 174 87.27 96.99 Ok
177 5-9* of mass 176 5.98 6.86 Ok

Injection Date: 11/21/86 Analyst:
Injection Time: 20*42 Processor: A. A/

Run No: >M7513 QC Batch: cw <̂~f̂ i __________r/j
Spectrun No: 86 Samples:

3̂05155
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TABLE 2: METHOD PERFORMANCE DATA CQR21)

GC/MS Tuning Data - Bromof luarobenzene CBFB) for Uolatiles Analysis

S Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

50 15-4054 of mass 95
75 30-60* of mass 95
95 Base peak, 100* relative abundance
96 5-954 of mass 95
173 Less than 1* of mass 95
174 Greater than 5Q!< of mass 95
175 5-9* of mass 174
176 95-101* of mass 174
177 5-9* of mass 176

Injection Date: 11/21/86 Analyst: ^4*
Injection Time: 05:57 Processor:

Run No: >M7497 QC Batch:
Spectrun No: 89 Samples:

20.80
47.52
100.00
7.18
0.00
83.99
7.85
97.82
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TABLE 2: ME. I HOD PERFORMANCE DATA

GC/MS Tuning Uata - Bromdfluordbenzene 18FB) for Wolatiles Analysis

_ ; '-—- * Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

50 lb-40* of mass 95
75 30-6UX of mass 95
95 Base peak, 100* relative abundance
96 5-9* of mass 95
173 Less than 1* of mass 95
174 Greater than 5U* of mass 95
175 5-9* of mass 174
176 95-101* of mass 174
177 5-9* of mass 176

Injection Uate: 11/21/B6 Analyst
Injection Time: 09:32 Processor

Run No: >M7'?U2 QC Batch
Spectrun No: 86 Samples
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TESTING ana CERTIFICATION

Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigrd compliance with the instrument parameters and performance criteria of the
published methods was achieved, in some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.
Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled "tentatively identified".
Volatile Priority Pollutant Compounds

For the analysis of Volatile priority pollutants, EPA Method 624 was used. The method can be
summarized as follows: Helium is bubbled through a 5 mi water sample contained in a specially
designed purging chamber at ambient temperature. The purgeable volatile organic compounds
are transferred from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the organic components are trapped. After the purge cycle is
complete, the sorbent column is heated and backflushed with helium to desorb the organic
purgeables onto a gas chromatographtc column. The gas chromatograph is temperature
programmed to separate the purgeable mixture. The separated purgeable components are
then identified and quantitated using a computerized mass spectrometer.

Ada. Bast/Ntutral ana Petf/c/dt Priority Pollutant Compounds

For the analysis of the Acid, Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix, EPA Method 625 was used. The method can be summarized as follows: A
measured volume of sample, approximately 1 liter, is adjusted to a pH greater than Hand'
extracted with methyiene chloride. The pH of the sample is adjusted to a value less than 2
and extracted with an aliquot of fresh methyiene chloride. A separatory funnel or continuous
extractor is used to perform the extractions. The two extracts are dried and concentrated to
a 1 ml final volume. Each extract is injected into a GC/MS instrument specifically configured
for the correct fraction.

•I
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T£ST/rVG ana CERTIFICATION ~~—————————~"

Methodology
for

Analysis of Metals
AQUEOUS

The determination of metals in aqueous samples is performed according to the methods
published by EPA in "Methods for Chemical Analysis of Water and Wastes,"
EPA-600/4-79-020, March. 1983, and the Federal Register, October 26, 1983. Arsenic.
selenium and thallium are determined by furnace AA; silver, aluminum, barium, beryllium, boron,
cadmium, calcium, chromium, copper, cobalt, iron, magnesium, manganese, molybdenum, nickel,
lead, sodium, antimony, tin, titanium, vanadium, and zinc are determined by ICP emission
spectrometry, except where lower levels of detection are required: in these cases (e.g. lead
in groundwater monitoring samples) furnace AA is used. All furnace AA parameters are run by
method of standard additions. The determination of mercury is performed by cold vapor AA.
EP TOX/C/TY

The determination of metals in aqueous EP Toxicity leachates is performed according to the
methods published by EPA in "Test Methods for Evaluating Solid Waste" EPA SW-846, revised
April, 1984 and the Federal Register, Oct. 26, 1983. 1979. Silver, arsenic, barium, cadmium,
chromium, lead and selenium are determined by ICP emission spectrometry. Mercury is
determined using cold vapor AA. For leachates that are organic in nature, the analyses are
performed according to the methods described under OIL/SLUDGE below.
SOIL/SEDIMENT

The determination of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead, and
zinc in sediment samples is performed according to methods published by EPA in "Interim
Methods for the Sampling and Analysis of Priority Pollutants in Sediments and Fish Tissue",
EPA 600/4-81-055, October 1980. Mercury is determined according to the sediment method
published by EPA in "Me.thod for Chemical Analysis of Water and Wastes", EPA
600/4-79-020, March 1983. Arsenic, selenium and thallium are determined by furnace AA
using nitric acid in a closed decomposition vessel for sample digestion.
OIL/SLUDGE

The determination of silver, aluminum, boron, barium, beryllium, calcium, cadmium, copper,
chromium, cobalt, iron, magnesium, manganese, molybdenum, sodium, nickel, lead, antimony, tin,
titanium, vanadium, and zinc in sludge/petroleum-based samples is performed by ICP emission
spectrometry using a magnesium nitrate dry ashing digestion technique. Arsenic, selenium and
thallium are determined by furnace AA using nitric acid in a closed decomposition vessel for
sample digestion. Mercury is determined by cold vapor AA using the same digestion technique.

:-*t«;
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Summary of .
Quality Assurance/Quality Control Procedures (QA/QC) •

ETC bases its quality assurance protocols on the following government guidelines:
, "Handbook for Analytical Quality Control in Water and Wastewater

Laboratories". EPA-600/4-79-019, March 1979;

. National Enforcement investigation Center Policies, and Procedures manual;
EPA-330/9/79/OOI-R, October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register,
December 3, 1979, updated on October 26, 1984);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/8-80-038, June 1980;

. "Determination of 2,3,7,6-TCDD in Soil and Sediment" EPA, Region Vll. Kansas
City, September 19S3;

, Organic Analysis: Mj't'-medie Mjlti Concentration-IFB WA84-A267; and

. Dioxm Analysis:Soii/Sediment Matrix; Multi-Concentration; Selected ion
Monitoring with Jar Extration Procedure-IFB WA84-A002

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attent.cn tc the certification of the "reference standard" compounds
we use m analysis. Below are listed the key QA/QC elements for the methods we used,

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

- Each batch of 13 samples consists of 9 customer samples (at a maximum), one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.
- Three surrogate compounds are added to each sample in the batch of 13.
- i. ty •••-? o..;' *,- cc""c sâ '-c-'e s •f"troa_ic£c tc t-.e lacerate-/ fc" a^a.'ys-; or. 3 AC-:

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day tc
ensure that its performance on bromofiuorobenzene (BFB) meets the EPA criteria,

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curve is verified with a mixture of priority pollutant standards every
da/, if the response factors vary greater than 25%, the instrument must be
recalibrated,

Analysis of Organic Compounds Extracted In Acid or Bass/Neutral Solutions by Gas
Chroma tp^raphy /Mass _Sp_ee. tromeL< r y ~ — — — — — ———

- Each batch of 2C samcies consists of 16 customer samples fat a maximum), one blank
sample, one spiked blank (for water matrices), one sample spikea with the prior.ty
pollutant standard mixture and a duplicate customer sample. This amounts to a 20%
quality control factor.

*•«« i<«s __»bosififf
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- Three surrogate compounds are added to each sample m the batch for Base/Neutral
ana'ysis, ._. . __.._ .

- Three surrogate compounds are added to each sample m the batch for Acid analysis.

- A blind quality control sample is introduced to the laboratory for analysis on a weekly
basis.

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on decafluorotnphenylphosphme (DFTPP) meets the EPA
criteria.

- A calibration curve for quantitation is prepared using a mixture of standards composed
of either the. Organic Acid or Base/Neutral Extractable Compounds at a minimum of 3
concentrations and using five internal standards for quantitation.

Analysis of Metals

All Samples

- New standards are prepared for each batch of samples
- Normal ca-.crat-or s perfOrrr,ea us-'-.g a oiar^ sample and four standards that have
been through the sample preparation procedure. A regression analysis is used to
construct the calibration curve.

- All E? Toxicity samples and all samples determined by furnace atomic absorption are
calculated by the "method of additions".

- For each sample analysis that requires the use of the "method of additions" technique,
a three point calibration is performed using U.S. EPA "Methods for Chemical Analysis of
Water and wastes, 1979". Results are obtained using linear regression analysis. Any
regression with a coefficient of correlation below 0.990 is considered suspect,
necessitating review of calibration data or sample re-analysis.

- in constructing the normal calibration curves the lowest concentration leveis we use
are values greater than or equal to 5 times the instrumental Detection Limit ODD.

- All calibration standards are analyzed in duplicate, at a minimum.

- Independent reference standards are used to check the accuracy of calibration
standards. ~ ~ —- '

- One customer sample out of every ten is analyzed in triplicate.

Homogeneous Samples (except tor Mercury analysis)

Samples are analyzed m batches of 30 or less. For batches in which the sample matrices
are homogeneous, tr,e GC program is a minimum of 25% and consists of analyzing:
- 3 sets c' triplicate analyses;

- 2 Replicate spikes;
- 1 independent reference stanaard;
- 4 Calibration standards (processed ub.ng the sample preparation method);
- 4 Calibration standards (wtr.out sample preparation); and
- 1 Reagent B;ank.
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Heterogeneous Samples (except for Mtrcury analysis)

Samples are analyzed in batches of 30 or less For batches m which the sample matrices
are heterogeneous, the OC program is a minimum of 35% and consists of analyzing

- 3 sets of triplicate analyses;

- 2 Replicate spikes;
- 1 Replicate indepenaent reference standards;
- 4 Calibration standards (processed using the sample preparation method);
- 1 Procedural Blank;
- 4 Calibration standards (without sample preparation); and
- 1 Reagent Blank,

Analysis of Mtrcury

To a,':a;yzt samples for mercury we group them by matrix in batches of 30 or less, O^r
QC program is a minimum of 30% and consists of analyzing:
- each of the 30 customer samples in duplicate;
- 3 sets of triplicate anaylses;
- 2 Repucate spikes;
- 2 Replicate independent reference standards;
- 10 Calibration standards (processed using the sample preparation method); and

- 2 Procedural Blanks.

Analysis of Pesticides, Herbicides and PCB's by Gas Chromatography

Pesticide, herbicide and PCE sarrpies are grouped in batches of 16 customer samples or less
according to the tyre of ana'ys'S to ce perfcrrr:ea. The CC r'ccrar: fcr each of t^sse t^r5r

- 1 procedural blank sample(a reagent blank is analyzed m the case of non-water
matrices);

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water
• matrices);

- 1 replicate sample;
- 1 replicate spiked sample; and
- 1 known refernece OC sample for at least each 100 samples analyzed.

The instrument is calibrated each run with three standards, and checked every 10 samples.

Analysis of Cyanides Phenols, Fluoride, Chloride, Nitrate and Nitrite

- All parameters are analyzed using a Technicon Autoanaiyzer n GT.
- 3 calibration standards are analyzed at the beginning and end of each batch.
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- Each batch (up to 80 samples) consists of analyzing one biar.i-, one sp^ea biank, one
duplicate and spikeo sample every 20 samples, and an EPA known reference sample.

Analysis of Total Organic Carbon (TOG)
TOC samples are analyzed on a daily basis with the number of samples analyzed per day
dependent on the request for duplicate or quadruplicate analyses. The quality control program is
designed to maintain the appropriate amount of QC and consists of the following elements:

- Daily instrument calibration
- One blank

- Standard recaiibration every 10 samples
- Spiked samples at a low and high level

- Every sample is run in duplicate at,a minimum

Analysis of Total Organic Halidc (TOX)
- B'2̂ '" reagent wate' fc- acsolute carbon backround must ccr.ta-n less the-- 5 ug/i of

haiiae (a? clones"

- Using a trichiorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Ca'ibrat.cn standards are run every 10 samples.
' - Every sample is run in ojolicate at a minimum.

Analysis of 2.3.7.8-TCDD (Dioxin) by GC/MS (SIM)

Each sample is dosed with a known quantity of 13Cj2-2,3,7,£-TCDD as internal
standard and S7cid-TCDD as surogate standard. The action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed.
TWO laboratory "method blanks" are run along with each set of 24 or fewer san-.pies.
Tne metnod clank is also dosed with the internal standara anc suT'cgate standard.

- Qualitative Requirements. The following are "met in order to confirm the presence of
native 2,3,7,6-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2,3.7.8-TCDD. The 2,3,7,8-TCDD must be separated from
interfering isomers, with no more than 25% valley relative tc the 2,3,7,6-TCDD peak.

b. Tne 320/322 ratio is within the range of 0.67 to 0.67.

c. ions 320, 322, and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for the
isotopicaily labeled 2,3,7,8-TCDD.

e. At least one of tne pcs'tives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:

•3Q-51031
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. the 320/324 ratio should be 1,58 + /- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2,3,7,8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.

- In cases where no native 2,3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 ar.d
322,

- For each sample, the internal standard is present with at least a 10 to 1 signal to no.se
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Subcontractor QA/QC

Each subcontractoer is requ'red to maintain an appropriate level of quality control. TO insure
this, each subcontractor is required to submit to ETC the quality control data for ail analyses it
performs. This data is kect on file at ETC. In genera1, the amount of quality cc-.tro: res., reo >s
one duplicate sample witr. one spikeo sample for every ten analyses.

Chain-of-Custody

The cham-of-custody procedjre is part of our quality assurance protocol. We believe our
cham-of-custody record fully complies with the legal requirements of federal, state ana icca
government agencies ana of tr.e courts of law. The record covers:

- labeling of samc'e bottles, packing the Sample Shuttle and transferring the Shuttle
unde' sea! to the custody of a shipper;

- outgoing shipping manifests;
- the cham-of-custody form completed by the person(s) breaking the Shuttle seal,

taking the sample, reseanng the Shuttle and transferring custody to a shipper;
- incoming shipping manifests;

- break-rig the Shutt'e's res&s '

- storing 63cr' tace-eo san-p^e cc:* e \r-. a securea area;

- disposition of eacn sample to an analyst or technician; and
- the use of the sample in each bottle in a testing procedure appropriate to the intenoec
purpose of the sample.

The records show for each link in this process:

- tne person w.th custody; ana
- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

tota: icn chrc^atcgram for each sample ana'yzed cy a GC/MS

Cua-:t. reoc"* ...sea by tne analyst to determine ai.a'.tat></e ar-c
snMative resorts c* tr.e ccmpcunds present.
-"•ass scectr^t- ana a re*ere-ice spectrum fc' each pr-or,ty

. ,̂ :a-'t compcuna detected m the sampie.
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Operator ID: DG1199 Quant Rev: 6 Quant Time: 861122 04:51
Output File: ~M7521::AQ " " Injected at: 861122 04:12
Data File: >f17521::U4 Dilution Factor: 1.00000
Name: PP/UOA 861121 M
Misc: P4851U,QU5931,L,5,5,

ID File: MUOA::US
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Last Calibration: 861121 12:01
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Compound No: 22
Compound Name: Trichloroethylene
Scan Number: 412
Retention Time: 17.25 mm.
Quant Ion: 95.0
Area: 6765
Concentration: 16.40 NG
q-value: 95
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Appendix C1
GC/MS Subsidiary Data

1305169
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Appendix D
Subcontractor's Data

1) A copy of the originating subcontractor's report is included for
an data not generated within ETC's laboratory.

3Q5:_12_
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Lab ID: t _f\fj !ff (& t:7L̂ —— i i i i i i i i i i i i I i i i i iFacility I I I I I I I I I I I Sample Point: LJ ~ LJ_L_l_l
Submittfldhy 5>/\/j(3////VA/ Faeii.tyCwH Source Code Sampi* Po.nt ID

//-/??/-A 6f ____ Date Sampled: I I I I I I I Time Sampled: 1__L_LL

Line
No.

• /

Parameter
CONVENTIONALS

1
2
3
4
5
6

7

8

9

10
11
12
13
14
15
U5
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Chloride
Fluoride
Nitrate as N
Sulfate as SO4
Phenolics, Total
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
Coliforni, Total
Coliform, Fecal
Gross Alpha
Gross Beta
Acidity as CaCO3
Alkalinity as CaCO3
Ammonia as N
Bicarbonate as CaCOS
Biochemical Oxygen Demand
Carbonate as CaCOS
Chemical Oxygen Demand
Color, Apparent (Lab)
Cyanide, Total
Hardness as CaCOS
Nitrite as N
Nitrogen Total Kjeldahl (TKN)
Nitrogen, Total Organic
Odor (Lab)
Oil and Grease (grav, IR)
Phosphate, ortho
Phosphate, Total
Solids, Total
Solids, Total Dissolved (ROE) 180*
Solids, Total Suspended
Sulfide as S
Surfactants (MBAS/LAS)
Turbidity (Lab)

Y V M

Table

QR10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
OR 10
QR 10
QR 10
QR 10
QR 10
QR10
QR10
QR10
QR10
QR10
QR10
QR 10
QR.10
QR 10
QR10
QR10
QR 10

M O D

Units Of
Measure

mg/l
mg/l
mg/l
mg/l
mg/l
ug/l
ug/l
ug/l
ug/l
mg/l
mg/l
mg/l
mg/l
um/cm
um/cm
um/cm
um/cm
std
std
std
std

C/100
C/100
PCi/l
pCi/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
Pt/Co
mg/l
mg/l
mg/1
mg/l
mg/l
TON
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
NTU

Value

y

77
'

110

- I H M M

MDL

O/

^

Comments

305m
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Appendix E

Chain-of Custody Forms

*±z C'tEnn-cf-Custcay ^orrr- (CC*> is irc'jfiea for a;, sar-.cies
rceo c ;.- ETC s^utt'e.

:"T.""'>g agent is a;so 'rciuceo.
- ^ s..C7Cr<:rcc:cr's Cl-.a"~-of-Custocv for^. s i-'.C'uaea for an,

^•tnin ETC'S i = c~ra:;'' /.

-siyS'S arc; E • tract'on_ Custody fcrn-s a'e .-••c'̂ -::ea for the
'-r:: :-i sa^-.i .-.as m t~C's cossessicr.
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CHAIN OF CUSTODY FORM (CC1)

Company HELLERTOWN MANUFACTURING

Facility/Site- c/0 GUARD OFFICE-SILVER ROAD
_.

Address- HELLERTOUN.PA. 16055

Seal No. • 6/O 5

Date Sealed 6 NOU-3

Attn: MARK

Phone-

FTH.Ioh* ---o^/

L986 B]rM.I.x

SCHULTZ

~" SAMPLE IDENTIFICATION

Parity 1 Cl Hl «l M! Pl 'l °l Nl 1 1 1
Facility/Site Cod*

1
(Optional Sample Point Oncnptuni)

l'|tf|g|6l- l/|3,i7|0| 1 i i 1
Source Code Your Sample Point ID Start Dale start Tim*
((torn Below (ittl juitily) (YY/MM/OD) (2400 hr. clock)

SourceCoc.es: 9t/ll|iO 1̂ 6 UlllllS
Well..(W) Outfall ..... .(O) Bottom Sediment ... ,(B) Surface Impoundment. .. .(1) LeachateColrfrcfionSys.
Soil . (Si River/Stream. .(R) Generation Point ... .(G) Treatment Facility ......(T) Lake/Ocean

ElapMd Hours
(composite)

. . .(C) Other ....................... m
'{!) Sp«ity .,.

SHUTTLE CONTENTS
BOTTLE

No

1

1

1

1

1

1

2

Type

h

PN

B

CN

A

D

U

Size

500 ML

125 ML

125 ML

125 ML

500 ML

500 ML

40 ML

Preserv.

HN03

H2S04

H2S04

NAOH

BAKED
01
RINSE
suL>.
THIOL.

ANALYSIS

METALS

PHENOLS

NITRATE

CYANIDE

SOLIDS,TD/SULFATE

FLUOR IDE

UOA

SAMPLER
Flit (Y/N) Observations

LAB
Observations

^

^

^

^

^

^

V,-Bv&

CHAIN OF CUSTODY CHRONICLE

1.

2.

3.

,
LAB I
SHUT

Shuttle Opened By: (print) //J . f t A »-'>--
Signature: ~)v %-̂ ». s j,̂ _̂ <̂ -
I have received these materials in good condition
Name:

Date: . Time:
I have received these materials in good condition
Name:

Date: Time:

Shuttle Sealed By: (print) */\ 5", /j* - i t.
Signature: '"'/v̂  t VL ^ ̂L.̂ ^

JSP ONLY Opened By: ̂VilLt̂  v JcAê fctffo'
TI.F* 35/ ^ TPMP_ 'C /Z

Date: H-/,-<>l. Time:
Seal #: Intact:

from the above person.
Signature:

Remarks:
from the above person.

Signature:

Remarks:

Date: y/- . c . -j,/ Time: i £ • '$o
Seal*: r (><; 7 j<$ A. intact:

nat« //////86 TirJ... 'Z'ZJPM.
SPA. « 6?95"4- rr>NP JZ£/7>?£7~* ' •' ' r'



CTY* ENVIRONMENTAL
C f Is TESTING and CERTIFICATION

F/ELD PARAMETER FORA

1 i i i i i i 1 | i

FTO,JOR* P485"!
M tr*r"*\ Sample Point vdl I C I S I r I " I g __

0
& l l l IV

fl fwwib/ Sourca Coae Samcle Point I O

FIELD PROCEDURES
I I I I I I I I I I I I 1 1

PURGE DATE STAPT PURGE ELAPSED HRS WATER VOL. IN CASING VOLUME PURGED
(YY MM OD) <S«0 Hr ClocK) (Qallont) (Gtllont)

SAMPLING METHOD:
UA-Submtrsibl

B-ISCO
C-BI«<M«f Pui

Sampler Material | __ [ ŝ Va"

Tubing Material | __ [ B^rygon

Sample Composited Y/N

Well Elevation (ft/msl)
Depth to Ground water (ft)
Groundwater Elevation {ft msl)

1st (STD! -let

9nrl (STD) n_j

3rd I I <STE» 3rd L

4th i <STD> 4th {

I M I <•<*
Sample Temp

Sample Appearance:
Waathar Conditions:
Other:

i Pump D-Dipp«r/Bottle
E-Ballsr X-Oth«r

np F-Scoop/Shov«l (SPECIFY OTHER)
C-PVC

C-Polyethylene _
FHEfi)

U-aillOUIl (SP6OFY OTHER)

Pnxs»aor«»roportlon»

FIELD MEASUREMENTS
I I I ! WflliD«pth(ft)

1 1 i Sample Depth (non-wall) (ft)

1 1 1

i i um/cm 1
I I ««»-n 1

aeeceend. (othar pannwtor) »

1 1 um/em 1
1 1 „ M.P 1

ap»e.eood. (othar p»ram«ta») n

I I um/cm 1
I I «i*s-r 1 —————————————— — — — — _

1 1 urn/on I
1 1 .t2*'r i

MM. centf, (e»h« e«imel»«) «

1 i I I l « u
TurbWIty

FIELD COMMENTS

i

1

1 1
kx tmltl

1 1

1- J
KM u«Ht

•

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

Sampler:
(Print)

I certify that sampling procedures

Employer: m
were in accordance with applicable EPA state and corporate protocols.

ff Jtffi |" (Signature

ORIGINAL



LABORATORY CHRONICLE: GC-MS Department -pa^t 1 6\

nATP <^r w 7 l SHIFT
FRACTION! N/Of=i
IWQTBIIMPWT prt
TIINPPIIP ftftTO* ——————————

METHOD FILE N/nATO
in PUP rov/r^A
ANAIY«T{<:} n (-̂ ..̂ .̂̂ f
Ol IBCDWICPID r^f^tl Ut *< J(l JfrrlH L-4 r 4 /GU^CMVIOVJH ' t j>->>̂ —̂ T̂ TT n̂ '-'iAî - >
RATOH #'s r̂ \/ ̂ Ŝ S/q?nivr-T? . v*J« > / ,

(PLEASE INITIAL)

CURRENT
CS05 STATUS

ACQ
WIP

STANDARDS
UPDATED

0*Tt ^̂  // '2— /»

•v /P-.tiWiStŴ

STANDARD

p-ftP6
lst4wro<J <Lfc) f
3u.rroccjU

A£>C/r5oA

CONC
PPM

«0
SL*I
3-5
^A

LOT
NO.

>S795
j*7t/7
/«V67»
/W6f,V»

LOT
VOL.

)
(0
to

NAME DATA
FILE

uL
INJ

ALS OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

0 ̂ -' /

Ml
SsS. 3i-_

1
.ool 7X» Q./.W» g€>-An J../rr>

O Pf 'soe

j>
nit

_Qfc,
o

ETC FORM t102



LABORATORY CHRONICLE: GC-MS Department po^c

HATF Aft l! 2 = SHIFT
PBAfrriON V/OP,
INSTRUMENT A rr>
TI1NPPILF APfTOO.
SEQUENCE FILE Jpwvt
MPTHOnFILF x/OAm
ID FILE fŶ OA
A kl A 1 \XOT/e\ 1 / /"^ANALYST^S) (/ (J) .1 . VTA-A.

_..___...___ fiY£L*&f~)t 1-<S J. J
d&TPld M'c /^\V/*^D-kl

(PLEASE INITIAL)

CURRENT
CS05 STATUS

ACO
WIP

STANDARDS
UPDATED

DATE
•Y

STANDARD

O nt̂ »C}-(3-£- c?*- O
1

CONC
PPM

&Q: —T CTT-

LOT
NO. •

NAME

PM^^P\/
Puft̂ ^̂ /

>

DATA
FILE

>rT7 "33?

^rm*aa

uL
INJ

n̂J
|

ALS •*

A
q
*&

OIL TAPE*

CT̂ -
K«fr

SPECIALS
(WRITE A-TYPE)

X̂1 W/l C*.rrutvc.r

<

*
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ETC SSŴ -c-"" CONVENTIONAL CHEMISTRY LAB

TEST ' -FlunntiA.______> ̂ /f/73 = /HAIL*__ ^. ̂ -, ,—_K r_.. \ .•.->/-' Tin. .* *' f> ^̂

**
£•*>&

/W7/JV
£____

mid

cO.03
0.2L> 00$
31 7̂0 not

0-2*) ibi
/w

23 OIL

_5fA-

(JrUHC.

_____ _1__1
6.W RPr

il£4k
0 D
007- 01
005 1797? OoH BnrfDL
oof-
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005
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store.
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(•ii 01- 8-3

f 2Y7J

04

. V/ 7 I. el 10-i

. 7'? 7.t7

lfrf

pa**+.
rtt,
I7IU .rre> 2___

OC •cteftf
AnafyMft QA/QC Date PUport ______

HCTMOOMAMK

S*k«6 »i-fl* (Known)
Sptt«d ttont AMUR
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OfTtHHAt RtF. OC
Known Vatut Amount S**M



X̂̂ /̂% ENV
T £|V/TES

ft-ST

aWiStSaU«-r«N CONVENTIONAL CHEMISTRY LAB „«*-.«> ̂ ..
?
:——-f- sn.\ j*«- ^-»-^____

31

P3JI7

PA7/7

?*«(><(

fari,

.002?

.0011

00*1

00H 1

. 13.1

. QOIS7

e><? *•< J
.00,1')

Ai^r cove,-

to*-*

.10

f/?/ 7
.W*

f V/M V

3̂ 77̂

-**#**-**&&

^DMMMBD

Oi O

00143

ft**-

0. Of

99 7T̂

<*»»<*•

Analyse QA/QC Data fttpert

(METHOD UA

(Known) .20
Sowed Man* iff

AOCUMCT
Jo* • ta*«d (ETC)

CCTf RNAL «F. OC
Known Value

2LL Amount Sc**d

^̂ _*eo__}
Mtault SNu.rn.Mft

1 J
~̂ JT,. P.—— Kin





'.̂ 05 IB 3



SŜ "!?™**™ CONVENTIONAL CHEMISTRY

,**
X/cO

flrV*
go/3

JTJWI-WD UALne.

m__ X5

Y5 (>/Q
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ENVIRONMENTAL
TESTING an* CERTIFICATION

LOG

LABORATORY CHRONICLE: Metals Department
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Chemist Date
Hg Prep ________ '———————— ——

Lab Supervisor *̂̂ ^̂  rtfr™ ̂ i^.______ Date
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REQUEST FOR ANALYSIS
and SAMPLE CHAIN OP CUSTODY MATRIX '.

NAME OF SUBCONTRACT LAB:

ETC JOB NUMBERS:

TURNAROUND IN DAYS: MoZMAL. DATE DATA REQUIRED: _„ __
(If deadline cannot be met, contact ETC Subcontract Group).
Send invoice, bill and reports to : ETC Subcontract Group

(201)225-6786
Please perform the analyses requested below;

___^Acidity ___Alkalinity ___Anmonia( probe)
______Ammonia(dist) ___Bicarbonate BODfS day)
___Bromide ___Carbonate ___Chloride
___.Chera.Oxygen Dem. ___Chromium+6 ___Fecal Coliform
___Total Coliform ___Color,apparent ___Cyanide, total
___Fluoride ___Formaldehyde (UV) Hardness
____Nitrate(N03) ___Nitrite(N02) TON
___Odor ___Oil ft Grease(grav) ___T.Organic Carb.
___Pet.Hydro(IR) ___Pet. Hydro (grav) ___Phenolic*,tot.
___Phenolic*(5u«/l) ___Phosphate(ortho) ___Phospate(total)
_____.Phosphorus(tot.) ___Silica(dlssolved) X SulfatefSOtt)
___Sulfide(S) ___Sulfite(S03) ___Surfactant (MBAS

Solids, Total ___Solid*, Tot. Diss. ___Solids, Tot .Set.
Solids,Tot. Sus. ___Solids,Tot. Vol. ___Turbidity
Gross Alpha,Beta ___Radium 226 ___Radium 228

Others:
- - - - - - - - - - -

Chain of Custody
Sample(s) Relinquished b

Time: </• 3<
Sample(s) Received by:

Time: ,_ tjigj/i
Chain of Custody

Sample Shuttle sealed by
Date: ./ / Time
Sample Shuttle opened by
Date: __ / __ / __ Time
Was the Seal intact?
condition?

Chain of Custody
Sample Shuttle sealed by
Date: / / Time

Sample Shuttle opened by
Date: / / Time
Was the Seal intact?
condition?

.

- -r

Section for .Courier Pick up at ETC
y • ( ETC ) <f*%uJ£ djLf+JtBtdLJr/Ph s /fl%fr* • uTi'-'i&i0

/W-Otŷ - 7\/Z&,£_— ——
*r*t Date*f/ » tilz/ff'jĈ
Section for Senxfinc Sample from BT_C.
••

: Seal Number:
••

: Seal Number:
Are the shuttle) contents in good

Section for Returning Sample t 9 ETC
••

: Seal Number:
••
: Seal Number:

Are the shuttle contents in good

305188
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Introduction
This report contains the analytical results on your sample. It is designed to include
comprehensive data from the entire analytical process in order to satisfy the needs of
various levels of review.
The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra.
The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.
Priority Polluttnts

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published in the
Federal Register. When a compound or element is present below its published MDL it is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.

rtv 6/56 tNTKO.TJMtCtSKC
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î

f̂i
,W
IR
dW
EN
TA
L
 S
TR
AT
EG
IE
S 
CO
RP
. 

CH
AM
PI
ON
 

WC
SP
-3

 ;
 \
 :;̂

; 
86
11
10

 1
40
0

• -'
•" 

':•-
."-.

•".-
;•'•

:>'-
.;•:

• 
.. 

- 
. 

• 
...
 

.:
-.

 
. 

....
.. 

:•:
 

";.;
,. 

...
.:.

: 
". 

Hl
*p
s*
<j

ET
C.
 Sa
mp
le
:;

 No
 i 

. 
Co
mp
an
y 

Fa
ci
li
ty

 :
. 

Sa
mp
le

 P
oi
nf
;;
: 

Or
t«

 -
 .-

' 
Ti
ne

 
rt
ou
rs
 .

«

3
10

£C

g7»

0) ̂

»I^

NP
DE
S

Nu
mb

er

OO OLD
— — LOCM

• • 00
CM • 'CM

Oroo uooo

CM O v .— o
CO 0
— CO

TJ
0)•o
0)o.
<n

•H 3n in
O O (O— 1

ZtOI— *> us
in u> -h- O
to ia tn 4J

T) 0) 01 —1 0) -
•H +J *J ̂H "O V)
I- 1C ro O --H T3
O l->»- C C-*
3 4JrH 0) fO ̂^
— 1 —1 3 .C > Ou- H </) a. <_> 1/3



to
03
01

T~

«j«
1u
Oi
Q

O

0
u.
J*CUi

<
H
O
LU
O
Z

5
CC
O__,
cc
LU
Q.
Q
O
r™*• "
J~̂
S

csi
LU
•••Jm<

^̂
o
Oicc
O
w
o
4-J
TO
E

3

Q)
3cr<
\
L_

^̂

Oo
0)

4-
TO
D)

_.
3
CO

1
1«
u

»*1
«c>,
1
a
»:
«
£
•6
S1ts
Ĉ
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File >M7513 DL/VOfl 861121 M p-BFB ETC CflLIBRHTION ST scan 86
Bpk Ob 3239 ENH 6.78 aijrjg
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TABLE 2: METHOD PERFORMANCE DATA (QR21)

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Uolatiles Analysis

-_--_ * Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

50 15-40* of mass 95 21.09 21.09 Ok
75 30-60* of mass 95 48.39 48.39 Ok
95 Base peak, 100* relative abundance 100.00 100.00 Ok
96 5-9* of mass 95 7.22 7.22 Ok
173 Less than 1* of mass 95 0.00 0.00 Ok
174 Greater than 50* of mass 95 89.98 89.98 Ok
175 5-9* of mass 174 6.74 7.49 Ok
176 95-101* of mass 174 87.27 96.99 Ok
177 5-9* of mass 176 5.98 6.86 Ok

Injection Date: 11/21/86 Analyst: U
Injection Time: 20:42 Processor: _^L

; Run No: >M7513 QC Batch: Qv S-<-T*U
Spectrun No: 86 Samples:

p̂  -;.-?

3*08-201



File >M7497 861121 M
Bpk flb 3381
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TABLE 2: METHOD PERFORMANCE DATA (QR21)

GC/MS Tuning Data - Bromofluorobenzene CBFB) for Uolatiles Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

50 15-40* of mass 95 20.80 20.80 Ok
75 30-60* of mass 95 47.52 47.52 Ok
95 Base peak, 100* relative abundance 100.00 100.00 Ok
96 5-9* of mass 95 7.18 7.18 Ok
173 Less than 1* of mass 95 0.00 0.00 Ok
174 Greater than 50* of mass 95 83.99 83.99 Ok
175 5-9* of mass 174 6.60 7.85 Ok
176 95-101* of mass 174 82.16 97.82 Ok
177 5-9* of mass 176 5.86 7.13 Ok

Injection Date: 11/21/86 Analyst:
Injection Time: 05:57 Processor:

Run No: >M7497 QC Batch: Qs/>
Spectrun No: 89 Samples:



File >M7592Bpk Rb 2965
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TABLE 2: ME I HOD PERFORMANCE DATA (QR21)

GC/MS Tuning Data - Bromof luorobenzene tBFB) for Uolatiles Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z . Criteria Peak Peak Status

50 lb-40* of mass 95 22.00 22.00 Ok
75 30-6U* of mass 95 50.62 50.62 Uk
95* Base peak, 100* relative abundance 100.00 100.00 Ok
96 5-V*"~of mas's 95 7.63 7.63 Uk
173 Less than 1* of mass 95 0.00 0.00 Ok
174 Greater than 5U* of mass 95 88.52 88.52 Ok
175 5-9* of mass 174 7.03 7.95 Ok
176 95-1U1* of mass 174 88̂ 43 99.89 Ok
177 5-9* of mass 176 6.31. '7f Ok

Injection Date: 11/21/86 Ana 1 vs t :
Injection Time: 09:32 Processor:

Run No: >M7bU2 QC Batch:
Spectrun No: 88 Samples: PH2MO . PM2.H l

PHiiS"!



Filf >F8528 PPXRCID,«F COLUMN TEST MIX Scan l?\\
Bpk flb 12441
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TABLE 2: METHOD PERFORMANCE DATA (QR22)

GC/MS Tuning Data - Decaf 1uorotriphenyIphospine (DFTPP) for Acids Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 48.52 48.52 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 56.51 56.51 Ok
70 Less than 2* of mass 69 .42 .74 Qk
127 40-60* of mass 198 45.35 45.35 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 7.19 7.19 Ok
275 10-30* of mass 198 23.50 23.50 Ok
365 Greater than 1* of mass 198 1.89 1.89 Ok
441 0-100* of mass 443 8.79 76.34 Ok
442 Greater than 40* of mass 198 62.49 62.49 Ok
443 17-23* of mass 442 11.52 18.43 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 07:29 Processor:

Run No: >F0520 QC Batch:
Spectrun No: 1711 Samples:
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TABLE 2: METHOD PERFORMANCE DATA (QR22)

GC/MS Tuning Data - DecafluorotriphenyIphospine (DFTFP) for Acids Analysis

-— * Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 56.57 56.57 Ok
68 Less than 2* of mass 69 O.UO 0.00 Ok
69 (reference only) 52.49 52.49 Ok
70 Less than 2* of mass 69 O.UO 0.00 Ok
127 40-60* of mass 198 43.39 43.39 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.̂ 4 6.54 Ok
275 10-30* of mass 198 21.76 21.76 Ok
365 Greater than 1* of mass 198 1.26 1.26 Ok
441 0-100* of mass 443 10.00 84.54 Ok
442 Greater than 40* of mass 198 60.51 60.51 Ok
443 17-23* of mass 442 11.83 19.55 Ok

Injection Date: 11/26/86 Analyst: fr
Injection Time: 11:04 Processor: ^J'

Run No: >F0524 QC Batch: /DA(tOl2>
Spectrun No: 1717 Samples:
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TABLE 2: METHOD PERFORMANCE DATA (QR22)

GC/MS Tuning Data - Decaf 1 uorotrtphenyIphospme (DFTPP) for Acids Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 49.92 49.92 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 29.34 29.34 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 41.43 41.43 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 8.38 8.38 Ok
275 10-30* of mass 198 23.66 23.66 Ok
365 Greater than 1* of mass 198 2.28 2.28 Ok
441 0-100* of mass 443 10.34 88.96 Ok
442 Greater than 40* of mass 198 63.66 63.66 Ok
443 17-23* of mass 442 11.62 18.26 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 22:39 Processor:

Run No: >F0541 QC Batch:
Spectrun No: 1719 Samples:
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decaf luorot r iphenylphosp ine (DFTPP) for Base/Neutral
Ana lys is

* Relative Abundance
j Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 55.50 55.50 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 65.88 65.88 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 48.83 48.83 Ok
197 Less than IX of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.67 6.67 Ok
275 10-30* of mass 198 22.60 22.60 Ok
365 Greater than 1* of mass 198 2.14 2.14 Ok
441 0-100* of mass 443 9.87 78.53 Ok
442 Greater than 40* of mass 198 64.00 64.00 Ok
443 17-23* of mass 442 12.57 19.64 Ok

Injection Date: 11/25/86 Analyst:
Injection Time: 14:37 Processor :

Run No: >N4673 QC Batch:
Spectrun No: 2065 Samples: pdUtt ~?—
~

-̂ 3052,07
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TABLE 2: METHOD PERFORMANCE DATA CQR23)

GC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Base/Neutral
Analys is

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 56.12 56.12 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 67.41 67.41 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 57.59 57.59 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 7.90 7.90 Ok
275 10-30* of mass 198 25.03 25.03 Ok
365 Greater than 1* of mass 198 3.03 3.03 Ok
441 0-100* of mass 443 12.03 79.24 Ok
442 Greater than 40* of mass 198 77.68 77.68 Ok
443 17-23* of mass 442 15.19 ^ 19.55 Ok

Injection Date: 11/26/86 Analyst
Injection Time: 03:17 Processor: O-/-A

Run No: >N4684 QC Batch
Spectrun No: 2054 Samples: tfoUH-J ̂ «3Sr:Ph«4<:?t>. POM51,

305208
• ' • • • - -

POHT^PomT. .?
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decaf luorot r iphenylphosp ine (DFTPP) for Base/Neutral
Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status
— - I

51 30-60* of mass 198 "" 52.28 52.28 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 64.83 64.83 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 50.89 50.89 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.94 6.94 Ok
275 10-30* of mass 198 22.61 22.61 Ok
365 Greater than 1* of mass 198 3.04 3.04 Ok
441 0-100* of massLj443 12.55 77.32 Ok
442 Greater than 40* of mass 198 79.16 79.16 Ok
443 17-23* of mass 442 16.24 20.51 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 12:15 Processor:

Run No: >N4695 QC Batch:
Spectrun No: 2069 Samples: Pcttuj—POUS^, r>aur~7>.

- «• PO (Lb~) . POIilS . ^_
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Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved. In some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.
Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled "tentatively identified".
Volatile Priority Polluttnt Compounds

For the analysis of Volatile priority pollutants, EPA Method 624 was used. The method can be
summarized as follows: Helium is bubbled through a 5 ml water sample contained in a specially
designed purging chamber at ambient temperature. The purgeable volatile organic compounds
are transferred from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the organic components are trapped. After the purge cycle is
complete, the sorbent column is heated and backflushed with helium to desorb the organic
purgeables onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeable mixture. The separated purgeable components are
then identified and quantitated using a computerized mass spectrometer.

Acid, Base/Neutrtl »nd Pesticide Priority Polluttnt Compounds

For the analysis of the Acid, Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix, EPA Method 625 was used. The method can be summarized as follows: A
measured volume of sample, approximately 1 liter, is adjusted to a pH greater than 11 and
extracted with methylene chloride. The pH of the sample is adjusted to a value less than 2
and extracted with an aliquot of fresh methylene chloride. A separatory funnel or continuous
extractor is used to perform the extractions. The two extracts are dried and concentrated to
a 1 ml final volume. Each extract is injected into a GC/MS instrument specifically configured
for the correct fraction.

ft* I/H • >« OtOMTC*. THKISIC 30.5211'
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Methodology
for

Analysis of Metals
AQUEOUS

The determination of metals in aqueous samples is performed according to the methods
published by EPA in "Methods for Chemical Analysis of Water and Wastes,"
EPA-600/4-79-020, March, 1983, and the Federal Register, October 26, 1983. Arsenic,
selenium and thallium are determined by furnace AA; silver, aluminum, barium, beryllium, boron,
cadmium, calcium, chromium, copper, cobalt, iron, magnesium, manganese, molybdenum, nickel,
lead, sodium, antimony, tin, titanium, vanadium, and zinc are determined by ICP emission
spectrometry, except where lower levels of detection are required: in these cases (e.g. lead
in groundwater monitoring samples) furnace AA is used. All furnace AA parameters are run by
method of standard additions. The determination of mercury is performed by cold vapor AA.
£f> TOXtCITY

The determination of metals in aqueous EP Toxicity leachates is performed according to the
methods published by EPA m "Test Methods for Evaluating Solid Waste" EPA SW-846, revised
April, 1984 and the Federal Register, Oct. 26, 1983. 1979. Silver, arsenic, barium, cadmium,
chromium, lead and selenium are determined by ICP emission spectrometry. Mercury is
determined using cold vapor AA. For leachates that are organic in nature, the analyses are
performed according to the methods described under OIL/SLUDGE below.
SOIL/SEDIMENT

The determination of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead, and
zinc in sediment samples is performed according to methods published by EPA in "Interim
Methods for the Sampling and Analysis of Priority Pollutants in Sediments and Fish Tissue",
EPA 600/4-81-055, October 1980. Mercury is determined according to the sediment method
published by EPA in "Method for Chemical Analysis of Water and Wastes", EPA
600/4-79-020, March 1983. Arsenic, selenium and thallium are determined by furnace AA
using nitric acid in a closed decomposition vessel for sample digestion.

OIL/SLUDGE

The determination of silver, aluminum, boron, barium, beryllium, calcium, cadmium, copper,
chromium, cobalt, iron, magnesium, manganese, molybdenum, sodium, nickel, lead, antimony, tin,
titanium, vanadium, and zinc in sludge/petroleum-based samples is performed by ICP emission
spectrometry using a magnesium nitrate dry ashing digestion technique. Arsenic, selenium and
thallium are determined by furnace AA using nitric acid in a closed decomposition vessel for
sample digestion. Mercury is determined by cold vapor AA using the same digestion technique.
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Summary of
Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:
. "Handbook for Analytical Quality Control in Water and Wastewater

Laboratories", EPA-600/4-79-Oi9. March 1979;
, National Enforcement investigation Center Policies, and Procedures manual;

EPA-330/9/79/OOI-R, October 1979;

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register,
December 3, 1979, updated on October 26, 1984);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/8-80-038, June 1980;

. "Determination of 2.3,7,8-TCDD in Soil and Sediment" EPA, Region VII, Kansas
City, September 1983;

. Organic Analysis: Mu'ti-med:a, Multi Concentration-IFB WA84-A267; and

. Dioxin Analysis:Soil/Sediment Matrix; Multi-Concentration; Selected Ion
Monitoring with Jar Extration Procedure-IFB WA84-A002

However, we have modified our protocols to provide a higher level of QA/QC than the guidelines
require. For example, we analyze a higher than.required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we used.

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

- Each batch of 13 samples consists of 9 customer samples (at a maximun). one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.
ced to the iet-oratci'y fcr ana'ys-s c". a week"/

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.

- A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The calibration curyejs. verified with a mix.ture of priority pollutant standards every
day. If the response factors vary greater than 25%, the instrument must be
recalibrated.

Analysis of Organic Compounds Extracted In Acid or Base/Neutral Solutions by Gas
CJiigrrLajography/Mass jftACtrometiy "

- Each batch of 20 samples consists of 16 customer samples fat a maximum), one blank
sample, one spiked blank (for water matrices), one sample spiked with the priority
pollutant standard mixture and a duplicate customer sample. This amounts to a 20%
quality control factor. • . . .
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- Three surrogate compounds are added to each sample in the batch for Ease/Neutra1
analysis

- Three surrogate compounds are added to each sample in the batch for Acid analysis
- A blind quality control sample is introduced to the laboratory for anaiys'S en a weekly

basis.

- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to
ensure that its perlormance on decafluorotnphenylphosphine (.DFTPP) meets the EPA
criteria.

- A calibration curve for quantitation is prepared using a mixture of standards cornposea
of either the Organic Acid or Base/Neutral Extractable Compounds at a minimum of 3
concentrations ana using five internal standards for quantitation.

Analysts of Metals

All Samples

- New standards are trepared for each batch of samples
- Ncrnr.ai cai'C'at-c-'" s pe-formea using z blank sample and four standards tr.st have
been through the sample preparation procedure. A regression analysis is used to
construct the calibration curve.

- All EP Toxicity samples and a1! samples determined by furnace atomic absorption are
calculated by the "method of additions".

- For each sample analysis that reauires the use of the "method of add'ticns" technique,
a three point calibration is performed using U.S. EPA "Metnods for Chemics: Analysis of
Water and Wastes, 1979". Results are obtained using linear regression analysis. Any
regression with a coefficient of correlation below 0.990 is considered suspect,
necessitating review of calibration data or sample re-analysis,

- In constructing the normal calibration curves the lowest concentration levels we use
are values greater than or ecua' to 5 times the Instrumental Detection Lima (iDL).

- Ail calibration standards are analyzed in duplicate, at a minimum,

- Independent reference standards are used to check the accuracy cf calibration

- One customer sample out of every ten is analyzed in triplicate.

Homogeneous Simples (except for Mercury tmtysis)

Samples are anaiyzeo m batches of 30 or less. For batches in which the sample matrices
are homogeneous, the OC program is a minimum of 25% and consists of analyzing; -• -

- 3 sets of triplicate analyses;
- 2 Replicate spikes.

- 1 independent reference stanoa'c;
- 4 Calibration stanaaras (processed us.ng ir,e sample preparation method);

- 4 Calibration standards (w.trout sample preparation); and
- i Reagent B.ar.u.
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Heterogeneous Samples (except for Mercury tntlysis)

Samples are analyzed in batches of 30 or less. For batches m which the sample matrices
are heterogeneous, the OC program is a minimum of 35% and consists of analyzing;

- 3 sets of triplicate analyses;
- 2 Replicate spikes;
- 1 Replicate independent reference standards;
- 4 Calibration standards (processed using the sample preparation method);
- 1 Procedural Blank;
- 4 Calibration standards (without sample preparation); and

- 1 Reagent Blank.

Analysis of Mercury

To analyze samples for mercury we group them by matrix in batches of 30 or less. Our
QC program is a minimum of 30% and consists of analyzing:

t
- each of the 30 customer samples in duplicate;

- 3 sets of triplicate anaylses;
- 2 Replicate spikes;

- 2 Replicate independent reference standards;
- 10 Calibration standards (processed using the sample preparation method); and

- 2 Procedural Blanks.

Analysis of Pesticides, Herbicides and PCB's by Gas Cnromatography

- Pesticide, herbicice and PCB samples are grouped m_batches of 16 customer samples or less
accord.r.c :r, the tyre cf a"c ys-s to te perf?rr>'ec'. Tl-e. CZ c'cgre~. fc' each c-J t-es; *!•••'££
:,r..e_. c' e'_ ,'s=~.̂ -~'f'..r..".̂ -:. cj 2̂ '-K &r,z. ccr.s sis cf ana V- ^3

- 1 procedural blank sample(a reagent blank is analyzed in the case of non-water
matrices);

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water
matrices);

- 1 replicate sample;
- 1 replicate spiked sample; and
- 1 known refernece QC sample for at least each 100 samples analyzed.

The instrument is calibrated each run with three standards, and checked every 10 samples.

Analysis of Cyanides, Phenols. Fluoride, Chloride, Nitrate and Nitrite

- All parameters are analyzed using a Technicon Autoanalyzer ll GT.
- 3 calibration standards are analyzed at the beammng and end of each batch.
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- Each batch (up to 80 samples) consists of analyzing one blank, one spike 2 biari- , one
duplicate and spiked sample every 20 samples, and an EPA known reference sample.

Analysis of Total Organic Carbon (TOG)
TOC samples are analyzed on a daily basis with the number of samples analyzed per day
dependent on the request for duplicate or quadruplicate analyses. The quality control program is
designed to maintain the appropriate amount of QC and consists of the following elements:

- Daily instrument calibration
- One blank

- Standard recahbration every 10 samples
- Spiked samples at a low and high level
- Every sample is run m duplicate at a minimum

Analysis of Total Organic Halide (TOX)

reage-.t water fcr absolute carbon backround must contain less f-e- 5 ug'i o*
haiide (as chloride;,.

- Using a tnchlorophenoi standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Calibration standards are run every 10 samples.

' - Every sample is run in duplicate at a minimum.

Analysis of 2.3,7.8-TCDD (Dioxin) by GC/MS (SIM)

- Each sample is oosed with a known quantity of 13Ci2~2,3,7,8-TCDD as internal
standard and 37Cl4~TCDD as surogate standard. The action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed.

- TWO laboratory "method blanks" are run along with each set of 24 or fewer samples.
The method blank is also dosed with the internal stanaard ana surrrcgate standara

prec.S-or..

- Qualitative Requirements. The following are met in order to confirm the presence cf
native 2,3,7,8-TCDD:

a. Isomer specificity must be demonstrated initially and verified once per 8-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2,3,7,8-TCDD. The 2,3,7,8-TCDD must be separated from
interfering isomers, with no more than 25% valley relative to the 2,3,7,6-TCDD peak,

t. The 320/322 ratio is within the range of 0.67 to 0.87.

c. Ions 320, 322, and 257 are all present and maximize together the signal to mean
noise ratio must be 2.5 to 1 or better for all 3 ions.

d. The retention time is equal (within 3 seconds) the retention time for tr>e
isotopically labeled 2,3,7,8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial scan spectra
from mass 150 to mass 350. The partial scan guidelines are as follows:
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. the 320/324 ratio should be 1.58 +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 +/- 0.15

- One sample is spiked with native 2,3,7,8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.

- In cases where no native 2,3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322. - - - ,

- For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Subcontractor QA/QC
Each subcontractoer is required to maintain an appropriate level of quality control. To insure
this, each subcontractor is required to submit to ETC the quality control data for ai! analyses it
performs. This data is kept on file at ETC. In general, the amount of quality centre1 reared ,s
one duplicate sample with one spiked ssmole for every ten analyses.

Chain-of-Custody

] The chain-of-custody procedure is part of our quality assurance protocol. We believe our
chain-of-custody record fully complies with the legal requirements of federal, state and local
government agencies and of the courts of law. The record covers:

- .labeling of sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seal to the custody of a shipper;

- outgoing shipping manifests;

- the cham-of-custody form completed by the person(s) breaking the Shuttle seal,
taking the sample, resealmg the Shuttle and transferring custody to a shipper;

- incoming shipping manifests;

- fcreak-ig the Sh:j4""e_'s resea1' .

- storing each labeled sample bottie m a secured area;
- disposition of each sample to an analyst or technician; and

- the use of the sample in each bottle in a testing procedure appropriate to the intended
purpose of the sample.

The records show for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectral Data
for

Quantitated Compounds

''• .- tota'- icn chrcr.atogram tor each sample ana yzed by a GC/MS

2'> A C-ja--t. repc" ..sea by the analyst to deterrr.ne qualitative and
c.-.:3'".f'.ctrve ree-'.ts c4 the ccmpounos present.

scfectruit' ana a reference soecfum for each priority
corrpcuna cetected in the sample.
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TIC

200 408 600 800

13

1

1 i 1U * w

-— .-̂

§ • i t
i.
2 8 §
| 23 i S i
1 1 g 1 1
E a g = |

£§ 4- 2 S f
1 ^ | 2c a.
<4 1 1 *
A 18 24 i 33J?5[l . n

„ . -^ ». A 1\ Ji-._ l\

' ' 4 ' ' ' 8 ' ' '12' ' '&'.' '20' ' '24' ' '28' ' '32' ' '36' '

Data File: >M7522::U4 Quant Output File: /SM7522::AQ
Name: PP/UOA 861121 M
Misc: P4B52U,QU5931,L,5,5,

Id File: flUOA: : US "
Title: V o l a t i l e Priority Pollutant ID FILE
Last Calibration: 861121 12:01

Operator ID: DG1199
Quant Time: 861122 05:37
Injected at: 861122 04:57

30524,9



QUANT REPORT

Operator ID: DG1199 Quant Rev: 6 Quant Time: 861122 05:37
Output File: ~M7522::AQ Injected at: 861122 04:57
Data File: >M7522::U4 Dilution Factor: l.OOOOU
Name: PP/UOA 861121 M
Misc: P4852U,QU5931,L,5,5,

ID File: MUOA::US
Title: Volatile Priority Pollutant ID FILE
Last Calibration: 861121 12:01

Compound R.T. Scan£ Area Cone Units

1
4
~J*

11
12
13
16
17
18

23
2-4-
30
4 ~Z
-r J

34
"3 £_J

38

*

) *Bromoch loromethane
) Vinyl chloride
4 —— Mr t hu-1-g-fi c -eh 1 -Q- r i ti ̂
) 1 , 1-Dich loroe thy lene
) 1 , 1-D i ch loroe thane
) 1 ,2-Trans-d ich loroe thy lene
) *\ } 4- Dif luorobenzene
) l,2-Dichloroethane-D4 CSURR)
) 1 ,1 ,1-Tr ich loroethane
* —— Carbon tetrach lor ids ——————————
) Tr ich 1 oroe t hy 1 ene
•J —— Benzene ———— — —— - — - — • ———————————
) *Ch Iorobenzene-d5
•> —— Teti*aehlei*eet lylene ———————————
) Toluene-D8 CSURR)
^ —— To luenc ——————————————————————
> p-Bromof luorobenzene (.SURR)

Compound is IS'ID

9.
3.

— 6-r
9.
10.
11.
20.
12.
14.

17.
~±̂ 7
25.

23.
f~t s

29.

71
13
if

28
60
37
36
65
01
-e-t—
26
• , -
S" O

12
-i*8—
96
if—

15

217
47

—— 175 —
206
240
260
492
293
328

412
— 425
615
P — _,
./ S S

585
— 590
719

68147
413329

or; i T; —
7173
16448

2251711
271475
60126
13202

———— 1814
364275

———— 9477
190573

327007
———— 3720

191071

250
2566

——— 19-
17
29

5177
250
251
26

837
——— 5-

250
C.7

236
f-

241

.00

.75
s r\

.19

.38

.55

.00

.24

.64

. c 3

.31
Ttrr
.00. ._
• O T

.65
— i -i

.64

NG
NG
-NS —
NG
NG
NG
NG
NG
NG
TIG —
NG
fNts
NG

_
INtj

NG
, _,

NG

soc:

98
97

———— 96-
97
97
97
82
92
88

99
y.̂ B

O7

91
'_[ '_!

99

11124/S^

305220



REFERENCE STflHDflRD SPECTRUM
File > Ii
T*> » 1 . f* u
£>t-)K HU

8666-

4863-

0-

BHS
59$

4

NB3 Rev. E Dita BaseFuli
5 . _ - *
2?
/

35 3- 47 49 60

N / \ / X,

spectra of the NB3 d Scan 1
1 81 C. CO IT

8? 85 96
70 \ / \ ?, . ./ . . i . r . . >..;'.,..i | i ,, | ,,,, ,,, , , , , , , , | ,,, ,,,.,,,,,,,,,,.. .,,,,,,,.,.,.. | .... , ...-.,,.,. , ,,,, j .,

38 4u 56 bu 76 Bu y« itjo

010
in.

•60

•40

-0

SPECTRUM f BflCKfiPClUNB
File >M
Epk Rb

ie»w-

0-

7522 PP'VOfi 861121 M P4
1423 SUB «

41 42

i i ill• l •• " i •" " i • • " i " • • i " • ' i • • " i • • •• i r^t
39 49 59 69

852V, OV5931 ,L, 5,5, Scan
3 10.60 •

,7l 7l \/ «.i . \ \ ir r,
?9 ' 89 ' ?9 ' !^9

24e
in.

-60

•40

•e

SRMPLE SPECTRUM tUNRLTERED)
File >M7522 PP'VOfl 861121 M
Bpk fib 1423

1088-

_j

44

« f\l .
36 ' 40 ' 50

P4852V,fiVS931
- 6 3

i ll
1

i 1
60 '

71
\

i I 1

70

77
\

'

,L ,5 ,5 ,

8̂  85
\ /

1 i
80 ' 90

Scan 240
10.60 RI in.

98
1 i

•en
-40

•a
' 100

Data File: >M7522::U4 Quant Output File: "XM7522::AU
Name: PP/VQA 8.61121 M . . .
Misc: P4852V,QV5931,L,5;5/
Quant Time: 861122 05:37 Quant ID File: MVUA::US
Injected at: 861122 04:57 Last Calibration: 861121 12:01

Compound "No: 12
Compound Name: 1f1-Dich1oroethane
Scan Number: 240 ... - _
Retention Time: 10.60 min.
Quant Ion: 63.0
Area: 16448
Concentration: 29.38 NG
q-value: 97

.
305221



REFERENCE STRMBRRB SPECTRUM
Fii* >BBKS HB3 R#v. t B ,_!<». B*seFull sp*i.tr* of th* NE3 d Scan 917
Bp!c fit, 3359 *! 917.08 roir,.

.
8800-

4803-
•

0J

12 25 " ^ 47 s$

/.. T}!.. .. ,',... 4̂4,<'. Ni

x"

96
/

?Q / \
( i . ..... .1 ,

, •_(_• • • •__!_• ' ' ' .1. ' ' ' _'.''''.'.''' '_'-' ' ' '.'. ' ' ' '-'. ' ' '
. 1.

. i

-60

40

•e
38 4e 5b 66 76 66 96

SPMPLE SPECTRUM f BOCKSROLIND
Fiis >M7522 PP/VOR 861121 « P4852V .SV5931 ,L ,5 ,5 , Scan 206
Bpfc fib B70 SUB 61 9.28 Din.

480-
"

0-

58

N|
20 30 40 EC 60

96

70 80 90 10?

-60

K0

^
*

^?HPLE SPECTRUM CUNRLTEREDJ_________ _ _____ ____________________
Fii* >M7522 PPVVOfl 861T21 M P48S2V .QV5931 ,L ,5,5, Scan 206"
Bpk flb 906 4(4 9.28 sin.

1
H88

rtrt
OVCf o i

,̂ f

58 1
\ ,h1 1 t i l l

96
f

1i 10Jr . , . , . , . . , , , . , , . - , , .-i-r-,̂ - . , . , . . . . . . . . .
20 30 40 50 "6e " 79 ' ' V0' ' ' ̂ 90 ' ' f08

Data File: >f17522::U4 Quant Output File: ~M7522::AQ
Name: PP/UOA 861121 M
Misc: P4852V,QV5931,LJ5,5,
Quant Time: 861122 05:37 Quant ID File: MVUA::Ub
Injected at: 861122 04:57 Last Calibration: 861121 12:01

Compound No: 11
Compound Name: 1,1-Dichloroethylene
Scan Number: 206
Retention Time: 9.28 mm.
Quant ion: 61.0
Area: 7173
Concentration: 17.19 NG
q-value: 97

305222



EFERENCE STflNDflRD SPECTRUM
i F i i e >D5Hc, h'Eo Rev.
Bpk Bb 3333

8000-

4803-

0-

1 ___

26

J 13
.< /. ,!
1 • ' • 1 • ' ' •_!_• '

E Data EaseFull tpectra of the NtS d Scan 919
*1- - Si 9. OC m in.

v /̂ 47
, .. l.i., (l!,. l

63

r7 2̂ 9?

96

| 101

' ( • ' • ' ( • ' . . ( - ' • V | .- . . . . . . . | .- ....... | , . . . | .
40 bW BW 1WO

•68

42

-0

SRMPLE SPECTRUM fBRCKGROUND SUBTPRCTFTt)
File >M7522 PP^VOR 861121 M P4852V ,OV5931 ,L ,5 ,5 , Sc*n 260
Bok Rb 198593 SUB&1 11.37 *in.
208000-

•

-~,

4\ 47 iN , iiir ,1

63

{ 72 84
/ 82 \ll. . / /. N

96^ — -

i

20 40 60 80 100

-80

•0

SRMPLE SPECTRUM (UHHLTERED)
File >M7B22 PP/VOR 861121 M P4852V ,QV5931 ,L ,5,6 , Scan 260
Bpk Rb 198S93 6i_ 11.37 nin.
200000-

100000-

0̂

4̂  47
/I ui.. .!

£0

/\ 7 82 9\H. . / t.. \

96

1

.l.i.
' ' 20 ' 48 ' 60 ' 80 ' 180

•80

40

L_

Data File: >M7522:|U4 Quant Output File: ^M7522::AQ
Name: PP/VOA 861121 M
Misc: P4852V,QV5V31,L,5,5,
Quant Time: 861122 05:37 Quant ID File: MVQA::US
Injected at: 861122 04'~:57 "Last Calibration: 861121 12:01

Compound No: 13
Co.mpound Name: 1,2-Trans-d ich loroe thy lene
Scan Number: 260
RetentionTime: 11.37 mm.
Quant Ion: 61.0
Area: 2251711
Concentration: 5177.55 NG
q-value: 97

905223



REFERENCE STRHDRRD SPECTRUM
Fii* >DBHS NE2 Rev. £. Data B*si?Full spectra of £h<? NBS d Scan 4357 j
Bpk Bb

8880-
i

4603-

0-

3333 '/ 4357.88 a

61
26 " 63

^ 15 L / 47 X 8^ 88
. \,,< illll.,. L. .... L.. ....111,. ..... \.../ ..,

117
(l 13S,1. l.l.i,, /. .

• ' •• | • • • • j • • • • [ • • • • !_• • • • j • • • • i_> ' • • i • • • -_i • • • • } - • • • j ̂  • • • i • • • • | •_ • • • ( • •

in.

-60

40

r-e
..

SRMPLE SPECTRUM (BOCKGROUNtl SUBTRftCTFtn
fiim >M
Bpk Rb

1000:
s*«\

7522 PP/VOft 861121 M
1217 S

61

47

....... .M- M--. -/....-Ise 40 &f

P4SE2V ,QV5921 ,1
UB ?

63
X' x
I', , ,,,,., ̂ ,..,,,1
» 89

r,
i

1

,5,5, Scan
14.81 •

119
1 if
00 ' '120

326
in .

-68

40

SHMPLE SPECTRUM (UNRLTERED)
File >M7522 PP'VOR 861121 M P4852V ,QV593i ,L ,S ,5 , Scan 328
Bpk Hb 1217 97 14.01 min.

1080-^

500̂

e-3, , , , , , , , , , , , , , , , , , , , , . , . . . . . . . . . . , . . . , , . . , . . . , , . . , . . . . . , . . . , , , . . , , .

4«t

"' 61
"̂ 1 63

1 / 82
If \i ,llll *i i

119

, I if
20 40 60 88 108 12C

•60

40

Data File: >M7522::U4 Quant Output File: /TI7522::AQ
Name: PP/UOA 861121 M
Misc: P4852U,QU5731,L,5,5,
Quant lime: 861122 05:37 Quant ID File: MUUA::US
Injected at: 861122 04:57 Last Calibration: 861121 12:01

Compound No: 18
Compound Name: 1f1f1-Trich1oroethane
Scan Number: 328
Retention Time: 14.01 mm.
Quant Ion: 97.0
Area: 13202
Concentration: 26.64 Nb
q-va1ue: 86

303224



£FERENCE STflHDRRB SPECTRUM
f i.

k Rb 3933

8000-

46S3-

0-

24 35
. N.Ni * i

_M

r*.ev .

_\i
4k3

E Data. EaieFuil spvcira of the HE2 d ^can 9&S5
9655.85'Sr,iri .

129

5^ « 82 r« 117/ ^ i i s / J.. L.1 • t J i • 1 • I • 1 • t • 1 • 1 • I • 1 • 1 • I

•60

43

-C
fett btt Itftt li-ltf l<tti IbW

SRMPLE SPECTPIJH fBPCKSROUHD
File >M
Bpk fib

208-

7622 PPXVQH 861121 M P4852V ,QVS931 ,L ,5 ,£ . Sc.an,
281 SUB 22.1*̂ ,

129 '

47 co 94
> "< 84 .' 1

i 1 ll 1 II
20 40 60 80 10? 129 14? 160

1557
in .

-60

SRMPLE SPECTRUM (UNRLTERED)
File >M
Bpk Rb

806-

400-

7522 PP/-VOR 861121 M P4852V ,QVS931 ,L ,5 ,5 , Scan
992 44 22.88 n

59 73 84 94 ^ */*

,. x. \ N L. ii." i l l ,
28 ' 40 ' 60 ' 80 ' 100 ' 120 ' 140 ' 160 '

557
in .

•80

40

-0

Data File: >M7522:jU4 Quant Output File: ~M7522::AQ
Name: PP/UOA 861121 M
Misc: P4852U,QU5931,L,5,5,
Quant Timer 861122 05:37 Quant ID File: NUOA::US
Injected at: 861122 04:57 Last Calibration: 861121 12:01

Compound No: 33
Compound Name: Tetrach1oroethylene
Scan Number: 557
Retention Time: 22.88 min.
Quant Ion: 166.0
Area: 2952
Concentration: 5.69 NG
q-value: 89



REFERENCE STfiNDRRD SPECTRUM
File >DBg
BpK fib 3^

•
8000-

4888-

1

S KBS Rev. E Data Bas-eFuil spectra of the NBS d Scan 136
S3 130.08
"** 62

28 3xJ 32 3,5 37̂ .8 47 49 E1 60
* . \ f ( . f /. { . / . ? . . { ,

<

28 32: 36 46 44 48 52 Sb 6w 6

tr. i r. .

>4

-60

4S

-R

4

SRMPLE SPECTRUM fBRCKGROUNH SUBTRRCTFBl
Fil« >M7522 PPXVQH 861121 M P4852V .QVS931 ,L ,5 ,E ,
Bpk Rb 41928 SUB
48868-̂

__

20000-
_

e-

#.̂ 3

47 49 69
( .( . '|

»n 47
• in .

64/

,r~t-T-*-l
.

-60

-4 Pi

•e
2S 32 36 40 44 48 52 56 69 64

SflMPLE SPECTRUM (UNRLTERED)
File >M7522 PP-'VOR 861121 M P4852V ,QVS931 ,L ,5 ,5 ,
Bpk flb 41928
48880-

2068C- 44 ._
, /' 4T 45 t
J {.(.,:.

.Scan 47
3^A 3 » i n .

^t>
,'.

64

i

-80

40

-0

28 32 36 48 44 48 52 56 68 64

Data File: >M7522::U4 Quant Output File: "-P17522::AQ
Name: PP/UOtt 861121 M
Misc: P4852U,QU5931,L,5,5,
Quant Time: 861122 05:37 Quant ID File: MULJA::US
Injected at: 861122 04:57 Last Calibration: 861121 12:01

Compound No: 4
Compound Name: Uinyl chloride
Scan Number: 47
Retention Time: 3.13 mm.
Quant Ion: 62 . 0
Area: 413329
Concentration: 2566.75 NG
q-value: 97

305226



TOTRL ION CHROMRTOSRRM
File >FI

360000-

328800-

280000-

240060-

aeeeee-

160000-

120000-

80000-

40000-

0-

2533 45.0-450.0 amu. PP/flCIB,«F P4852R ,Qft6013,L, S
TIC

I . . . 1 . 1 , 1 . , , ( . . . t . , - 1 , . . 1 4 t

f

I I I

~ i 1 GI * ! " ! !
CI s fI T >
TT -r- T-i-m- -i —— , ——— TT —— ———— * —— ̂  ——— —— ~~1 ' '4 ' 's ' ' Ye' ' '12 ' W Ye ' Ye ' 20 ' 2'2 ' aV ' zV ' Ve' ' Ve

Data File: >F0533::U3 Quant Output File:
Name: PP/ACID,#F
Misc: P4852A ,QA6013,L, 930,1 BTL# 9

Id File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Operator ID: JA4996
Quant Time: 861126 17:48
Injected at: 861126 17:15



QUANT REPORT

Operator ID: 3A4996 Quant Rev: 6 Quant Time: 861126 17:48
Output File: /NF0533::AQ Injected at: 861126 17:15
Data File: >F0533::U3 Dilution Factor: 1.00000
Name: PP/ACID,#F
disc: P4852A ,QA6013,L, 930,1 BTL* 9

ID File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Compound R.T. Scan* Area Cone Units q

1) *d4-l,4-Dichlorobenzene 5.80 177 33098 40.00 UG/ML 92
3) 2-Fluorophenol (SURR) 3.89 70 60236 101.66 UG/ML 71
9) Phenol-D5 (SURR) 5.46 158 88911 98.17 UG/ML 96
12) *d8-Naphthalene 8.81 345 94177 40.00 UG/ML 96
18) *dlO-Acenaphthalene 13.94 632 57335 40.00 UG/ML 96
25) *dlO-Phenanthrene 18.29 875 77353 40.00 UG/ML 99
26) 2,4,6-Tribromophenol (SURR) 16.36 767 22922 78.43 UG/ML 98
29) »d!2-Chrysene 26.21 1317 34356 40.00 UG/ML 100

* Compound is ISTD

,305228



Tnroi TON
' - - - •

1
240000-

220000-

163308-

143888-

12S308-

166666-
'

'

60080-

40000-

20008-

0-1-

r i

3
•*1

\i
- t

.-.- ..... a.

, 400

a? 1
1 s
*•*•*'

i ! -S £ l

IS 1 J
g J, * 1
* 6 f J
55 £ E .4j. * T :- c. *•I?"

1

... i , ,,.•kk H* a il J tl. .til

8 12

TIC
800 . 12.00 . 16.06 . . 20.06

?

1
1

M I fi ** o A
3 <g0 h

s:
** •u

T .
O f

•L *u W1 it , 7S 1=1 T
Lvjlt . ,JL_ i ii I 1

16 20 24 28 32 36 40

Data r i l e : >N4/14::U4 Uuant Uutput h i l e : 'XN4/14::«U
Name: b61125 #N B/Nii-Ptbl
Misc: H4B52B,L!B6U13,L, V3U/1 BIL*41

Id r i l e : NBNH::US
T i t l e : B/N+HtSl 1U hlLh
Last Calibration: U61126 12:44

Uperator 1U: KUU/B6
Uuant 'Time: 86112/ Ub:i6
injected at: 861127 U3:5./

90̂ 229



LjUANl Hfc-HUKI

Uperator ID: KUU7B6' Uuant Kev: 6 Uluant lime: B6112/ U«:16
Uutput rile: /NN4714: :AU| Injected at: B6112/ U3:5/
Data file: >N4/14::U4 Dilution ractor: l.UUUUU
Name: 861125 *N B/N&PLSI
Misc: P4bb2B,U|B6Ul3,L, 93U/1 BIL#41

ID File: NBNH::US
Title: B/N+PtSt ID FILt
Last Calibration: 861126 12:44

Compound R.T. Scan* Area Cone Units q

1) *d4-l,4-Dichlorobenzene 7.UU 272 17048 4U.UU Ub/ML 98
3) N-Nitrosodimethylamine 2.6U 24 1625 £»6~S Ub/ML 1UU
3) N-Nit rosodimethylamine 2.69 29 5717 3r_!.'>U U13/ML 1UU
12) Nitrobenzene-D5 (SUkK) 8.40 351 5UUBV 49.62 Ub/ML BU
21) *d8-Naphthalene 1U.3U 45B 93843 4U.OU Ub/ML 9V
22) 2-Fluorobiphenyl (SUKK) 13.6b 647 6B194 39./B Ub/HL 96
42) *dlU-Acenaphthalene 15.65 760 57536 4U.OU Ub/ML 9b
49) Dimethyl phthalate 15.65 /6U 1516B -B-. UU Uls/riL 5V
66) *dlO-Phenanthrene 2U.14 1U13 79402 4U.UU UU/ML 9/
73) Ui-n-butyl phthalate 22.31? 113B 73Ub <^!.U4 ULJ/ML 95
85) *d!2-Chrysene 2U.33 1475 9719 4U.UU Ub/ML 1UU
9B) lerpheny1-U14 (SUKK) 25.21 1299 344B 11.9U Ub/ML

* Compound is ISTD

305230
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TnTQi, ION CHPQMQTOCRRM
File > M

240000-

220000-

180800;

140000-

120000-

100000-

80008:

&QQQQ-

40000-

20000-;

0-

74?9 4S. 9-265.0 am.. «6!121 M PP/vno QC5931V ,OV5?31,L,5,
TIC

200 400 , 600 800
_. 1 , i . , , , ,,,.,..1. , , , , 1..., , , , ! , , ,,.. . l . i .

f i'
«

f 1
^ 1 11 1 i IS i

? j: ^r * 8
1 * *
f ' I

v__L_l_jL L̂.̂!!1, __ ̂^ __ ——
' ' 4 ' ' 8 ' 'l'2" ' 'l!6 ' V0 ! 24 ' '28' ' '3!2' ' 3!6 '

Data File: >M7498::U3 Uuant Output Fiie: ~M74y8::AU
Name: 861121 M PP/UOA
Misc: QC5931U ,QU5931,L,5,5,

Id File: MUUA::US
Title: Volatile Priority Pollutant ID FILL
Last Calibration: 861121 12:01

Operator ID: JQ6275
Quant Time: 861121 12:03
Injected aO 861121 06:18

305232



QUANT REPORT

"Operator ID: JU6275 Uuant Rev: 6 Quant Time: 861121 12: U3
Output File: "-M/498: : AQ " Injected at: 861121 06:18
Data File: >M/498::U3 D i l u t i o n Factor: l.OUOUU
Name: 861121 M PP/UOA
Misc: QC5V31U ,QU5931,L,5,5,

ID File: MUUA::US
Tit le: Uolatile Priority Pollutant ID FlLt
Last Calibration: 861121 12:01

Compound R.T. Scan* Area Cone Units

1)
7)
16)
17)
30)
X 1 *i

34)
"T \

* Bromoch lorome thane
Methyiene chloride

*1 , 4- Dif luorobenzene
l,2-Dichloroethane-D4

*Chlorobenzene-d5
— Tetraohloroothylone ———

To 1 uene-D8
T 1

9.
6.
20.

(SUKR) 12.
25.
o o
A. __ •

(SURR) 23.
"i

70
18
31
65
11
H ?w J
95
•| rj *

217
126
491
293
615
c u: >
.̂V t

585
'" ''J n

66376
2B29

249275
57U76
170859

O J_J • » Q
*. O «- 7̂

307632
— ——— 1 S>'*1 ——

25U
19
250
259
250

——— 6-
248

——— i-

.00

.63

.00

.74

.00
T-fW-

.31
50

NG
NG
NG
NG
NG
-NG ———
NG
-Nfi ————

99
B6
82
94
99
O y-
V "t

91
V '

38) p-Bromofluorobenzene (SURR) 29.10 718 181687 256.29 NG 97

* Compound is 1STD

305133



TOTflL ION CHROMRTOCRRM
File >F0526 45.0-458

.

280000-

248000-
-

200000-
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-

80890-

40808-

a_

«*•»*

^

s
i sl

.0 »«u . PF'RCID ,»F QC6013R ,OR601 3 ,L , 1 E
TIC

489 800 1200. i . . . i . . . i . . . i . . . i . . . f . .

«?|
i

f fe JO ^^ J

c 'n ^
c

L

j

I

E £

I i

t i
1 i, ? «3 & 1 r;: 5 co -o

J ;•
h^^,,,,,

I
5 f

|

^

1 Ye' ' Yz" ' i'4' ' Ye ' 'i'e' ' z'e' ' z'z ' zV ' z'e ' as ' Ve

Data File: >F0526::U3 Quant Output File: ^F0526::AQ
Name: PP/ACID,*F
Misc: QC6013A ,QA6013,L,1000,1 BTL* 2

Id File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Operator ID: JA4996
Quant Time: 861126 13:17
Injected at: 861126 12:45

305234



QUANT REPORT

'Operator ID: JA4996 _ Quant Rev: 6 Quant Time: 861126 13:17
Output File: AF0526::AQ Injected at: 861126 12:45
Data File: >F0526::U3 Dilution Factor: 1.00000
Name: PP/ACID,#F
Misc: QC6013A ,QA6013,L,1000,1 BTL# 2

ID File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Compound R.T. Scan* Area Cone Units q

1) *d4-l,4-Dichlorobenzene 5.81 171 35658 40.00 UG/ML 89
3) 2-Fluorophenol (SURR) 3.88 63 69006 108.10 UG/ML 76
9) Phenol-05 (SURR) 5.47 152 85528 87.66 UG/ML 96

: 12) *d8-Naphthalene 8-8? 34° 86861 40.00 UG/ML 98
18) *dlO-Acenaphthalene 13.97 627 56444 40.00 UG/ML 97
25) *dlO-PhenanthnBne 18.33 871 102168 40.00 UG/ML 99

i 26) 2,4,6-Tribromophenol (SURR) 16.40 763 32589 84.42 UG/ML 97
' 29) *d!2-Chrysene 26.24 1313 29616 40.00 UG/ML 100

* Compound is ISTD



TTITQI TON
File >N4

360000-

328380

280000-j

248063-

206800-

120990-

80080-

0-1:

£.04 4C 8-4̂ 8.0 am1' 861 1?K »N ftxKIS.Pr'sTOrAfll ̂ B , OTiAPi 1 .? . 1 ,1P
TIC

3 . 400 . 800 . 12.00 . 1600 . 20.00
n.

L

_ 1

*~ . f J« I

f s i * t P1 1 1 1 1 i
^ ~S t t .1 '* i f i1 1

73 I TILii. .! J i ii . , i i i
'4 ' g ' ' ' 1*2 ' F 16 ! 28 ' '' ' 24 ' ' '28 ' ' 3!2 ' ' 36 ' 4!8

Data b i l e : >N4694::U4 Uuant Uutput H i l e : "-N4694::AU|
Name: 861125 *N B/N&PtSI
Misc: UC6013B ,UB6013,L,10UU,1 BIL#21

Id r i l e : NBNP::Ub
l i t l e : B/N+Ptbi ID HlLt
Last Calibration: 061126 12:44

Operator ID: KUU/B6
Uuant lime: B61126 16:26
Injected at: 861126 11:25

305236



,_, ̂^

!•

UUANI KtPUK'l

""Operator ID: KUU7B6 _ ___ Quant Kev: 6 LJuant lime: B61126 16:26"
Output rile:"~N4694:TAQ '" - ' " -''• in jec t ed^ a t : J 061126 ll^1?
Data h i l e : >N4694::O4 Di l u t i o n (-actor: l . U U U U U
Name: 861125 #N B/NK.PEST
Misc: QC6U13B ,UB6U13,L,1UUU,1 BIL*21

ID File: N8NP::US
" l i t l e : B/N + PtbT ID riLh:
Last Calibration: 061126 12:44

Compound R.I. bean* Area Lone Units q

1) *d4-l,4-Dichlorobenzene 6.95 267 34441 4U.OU Ub/ML 90
3) N-Ni trosodimethyiamine 2.66 25 10063 -11.1! ft UL»/ML 1UU
3) N-Nitrosodimethylamine 2.76 31 1340 1.'; U UU-O1L 1UU
3) N-Nitrosodimethyiamine '3 .V8 B8 21U/^ 2.JV UU>>'-^L 1UU
12) Nitrobenzene-D5 (SURR) B.35 346 B443U 41.4U Ub/ML 03
13) bis(2-Chloroisopropyl )ether 6.9/ 260 1036 6.MII I I I I X M L /4
21) «dO-Naphthalene 1U.25 453 144769 4U.UU Ub/ML 9O
22) 2-Fluorobiphenyr (bUKK) 13.63 643 1U/U1U 4U.4/ Ub/ML 9/
24) N-Ni t rosodi-n-propylamine 0.35 346 12555 K). // Ub/'HL - 66
42) *dlO-Acenaphthalene 15.61 755 73999 4U.OU Ub/ML 9/
49) Dimethyl phthalate 15.61 755 10965 ;?./. UUVML 56
66) *dlO-Phenanthrene 2U.11 10U9 102704 40.OU Ub/ML 96

) Di-n-butyl phthalate 22.31 1133 1/U9B 5.13 Ub/ML— 9/
) »dl2-Lhrysen"e ~~~ 20.3D 14/1 2^929 4U.UU Ub/ML iUO
) Ierphenyl-D14 (bUKk) 25 . IB 1291? 49419 63.93 Ub/ML 94

Compound is IbTD , ,^3



ENVIRONMENTAL
TESTING and CERTIFICATION

Appendix D
Subcontractor's Data

1) A copy of the originating subcontractor's report is included for
ail data not generated within ETC's laboratory.
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ENVIRONMENTAL REVTESTING an. CERTIFICATION Subcontracted Analytical Results

Jflteubr

Lab ID: L^iu/JUt iff—ssu___ i i i t i i i i i i i II
Sample Point: 1_| —

FacilttyCode SourceCode Sample PointjD

Date Sampled: I I I I I I I Time Sampled:!

Line
No. Parameter

CONVENTIONALS
1
2
3
4
5
6

7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Chloride
Fluoride
Nitrate as N
Sulfate as SO4
Phenolics, Total
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
Coliform, Total
Coliform. Fecal
Gross Alpha
Gross Beta
Acidity as CaCOS
Alkalinity as CaCOS
Ammonia as N
Bicarbonate as CaCOS
Biochemical Oxygen Demand
Carbonate as CaCOS
Chemical Oxygen Demand •• .,.-
Color, Apparent (Lab)
Cyanide, Total
Hardness as CaCOS
Nitrite as N
Nitrogen Total Kjeldahl (TKN)
Nitrogen, Total Organic
Odor (Lab)
Oil and Grease (grav, IR)
Phosphate, ortho
Phosphate, Total
Solids, Total
Solids, Total Dissolved (ROE) 180°
Solids, Total Suspended
Sulfide as S
Surfactants (MBAS/LAS)
Turbidity (Lab)

Y Y M

Table

QR10
QR10
QR 10
QR10
QR10
QR10
QR10
QR10
QR10
QR 10
QR10
QR 10
QR 10
QR10
QR10
QR10
QR10
QR 10
QR10
QR 10
QR10
QR10
QR 10
QR10
QR 10

M D 0

Units Of
Measure

mg/l
mg/l
mg/l
mg/l
mg/l
ug/l
ug/l
ug/i
ug/l
mg/l
mg/l
mg/l
mg/l
um/cm
um/cm
um/cm
um/cm
std
std
std
std

C/100
C/100
PCi/l
pCi/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
Pt/Co
mg/l
mg/l
mg/l
mg/l
mg/l
TON
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
NTU

Value

Iff)

n, 100

-I H MM

MDL

M

dt

Comments

' '> \ ,. -, • ..• \*t\ rl ,,.?_ . . *
. ., i- . *



ENVIRONMENTAL
TESTING and CERTIFICATION

Appendix E

Chain-of Custody Forms

' - 4 e'o C^ar'-c'-Custodv fern;. 'CC1;> is .nci-jaea for an samples
S" ppeo cy ETC sr.jjtt'e.

- „.-, ir--.--_:£i. sa"--o e Cran-cf Custody :'c-m is i^ciu^ea TO- a1
ss-'C'es re: snicceo oy ETC settle.

; .-••/ acio-t cr.a: Chi •-—of-Cuslotiy materiai c'c.'sea fcy a ci:er,t c"
i:.. a client's sar>'r,'"''g agent >s a so mc^ed. -

-. - Sui;contractcr's Cra-'"'-of-Custociy forrr. ,s .r.ciuded for ar.y
ana yticai v,z-rv r,o: pe>"forrriecJ w.f'1" Ê C's !accr3;Crv.

£: •i'-3i/S'S ='-.3 E'-iracticn Custoay fo'-̂ s are ircl^ced for the
ce-ic;: '.'••_ sa^r'e .-.as ̂ n ETC's ccss



Seal No. • fe??5~/ ETC Job # P485"2.
TESTING and CERTIFICA TION ORIGINAL

CHAIN OF CUSTODY FORM (CC1) Date Sealed __AĴ li?li__B/: M.I.x
I ̂ ^

Compan

' Facility/Sit

j Addres

y. HELLERTOWN MANUFACTURING Attn . MARK SCHULTZ

e. C/0 GUARD OFFICE-SILUER ROAD phnnp.

s. HELLERTOWN, PA. 18055

SAMPLE IDENTIFICATION

Facility:

Sample Po

' Source Code
Well ..(W)
Soil . . .{5}

j

| q H, A, MJ^
Faci'ily/S

nt- M-IC-|5|P 1

i, dj N, , | | 1
te Code (Optional Sample Point Descriptions)

Source Code Your Sample Point ID Start Date Start Time Elapttd Hours
(from below) (left justilyi . . (YY/MM/DD) (2400 hr. clock) (composite)

River/Stream .. (R) Generation Point ... IG! Treatment Facility . .. .(T) I ak*/Oc»f"> (| ) Spnrify ,......_.„

' BOTTLE
j No Type

I 1 M

Size Preserv.

500 Ml HN03

- ^ SHUTTLE CONTENTS
AWALY-r SAMPLER LAB

Fiit-orvN) Observations Observations

METALS y

BOTTLE
No

1

1

1

i1
.' 1

1

2

' 3

1

Type

M

PN

B

CN

A

D

U

E

T8

Size

500 Ml,

125 ML

125 Ml

125 ML

500 ML

5flO ML

40 ML

1 L

40 ML

Preserv.

HN03

H2S04

H2S04

NAOH

BAKED
~m ——
RINSE
SOD.
TH10L,

BAKED
GOhis
H20

ANALYSIS

METALS

PHENOLS

NITRATE

CYANIDE

SOLIDS,TD/SULFATE

FLUOR IDE

UOA

EXTRACTABLES

TRIP BLANK

SAMPLER
Fill. fYVN) Observations

LAB
Observations

/

^

^

^

/

^

/-

^

^

CHAIN OF CUSTODY CHRONICLE

1.

2.

3.

»
4.

Shuttle Opened By: (print) // 5 c /J i - r ^
Signature: TV""
I have received these
Name:

Date:

I have received these
Name:

Date:

-̂v̂ n. «) î \̂
materials in good conaition

Time^

materials in good condition

Time:

Shuttle Sealed By: (print) y./i ^ e /J i' .. 7 7
Signature: r\/̂  ̂ ,\

LAB USE ONLY OoenedBy: _^
SHUTTLE* //^> j

4~ 5 LxL̂ V-
ytuj? JcAxStf̂
TEMP. °C /2.

Date: //- /e -f ̂  Time:
Seal #: Intact:

from the above person.
Signature:

Remarks:
from the above person.

Signature:

Remarks:

Date: //.,c-££ Time: / /, • £ -c
Seal#: flfl^-j -)$ 2- Intact: __ . ,§

Hflto- ll/lt[&V> Timp- 5~_'J?t>TV*r'
.SEAI * <^T?>P r.r>.-« Tl /T&-f"T~~



3C

CTy* ENVIRONMENTAL
C f Vs TESTING and CERTIFICATION

FIELD PARAMETER FORM (CC2)

FTn..OR* P485"2. L

Sample Point l_lj iC. £>| P I" k5 1 I I I I 1J
Source CoO« Sample Point I.D j

FIELD PROCEDURES

1 1 I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I
PURGE DATE START PURGE
(YY MM DD) (2400 Hr Clock)

SAMPLING METHOD:
i i A-Submersible Pump D

Sampler Type __ B-ISCO E
——— C-Bladder Pump F

_ ... x • 1 1 1 A-Teflon CSampler Material] __ | e-Metai D

Tubing Material | __ | ^Tygon §

Sample Composited Y/N

Fi
Well Fixation (ft/msl) 1 |

Depth to Ground water (ft) |
Groundwater Elevation (ft msl) | | ,

1stl I I <STD> ^t I i
ph spec, cond

9nril i <STD) ?nH | |
ph spec, cone

3rd I I I <STD> am I I
ph apK.conc

4th I I (STD) 4th I I
ph SPK. cow

* I I I I <•'> I

ELAPSED HRS WATER VOL. IN CASING VOLUME PURGED
(Gallons) (Gallons)

-Dipper/Bottle
•Bail8r X-Other•Scoop/Shovel (SPECIFY OTHER)
-PVC
' IUJIM- (SPECIFY OTHER)

-Polyethylene
-olllCOn (SPECIFY OTHER)

Proctdurv/Proportiont

ELD MEASUREMENTS
i I Well Depth (ft) 1 1 1

1 ,„.., Sample Depth (non-well) (ft) 1 1
i 1

um/em 1 I I I _L
.tss-c 1 1 I J M

(ottwr piram*t*0 «*lu« unlta •

um/em I I 1
«t5S-r i 1 ————— 1

(ottwr pirairMttr) nhM unit*

1 um/em I I 1
1 it?5'C — ' •• • • ' ———— '1. (otrnrparam»t«r) ralu* unlU

um/cm 1 1 1
•f95T. 1 1 .1

1. (ottwr parameter) vital unltl

1 1 NTU
Simplt T»mp Turbidity

Sample Appearance:
Weather Conditions:

FIELD COMMENTS

Other

•

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered
Sampler: Emolover: ™(Print) • ' " -—-———————-——

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

; OI!3S4 fe . ' {Signature;

>

I

ORIGINAL



LABORATORY CHRONICLE: GC-MS Department ?ac|e I a{

DATE <5>c.v\? > SHIFT
FRACTION vTjH
INRTHIIMFWT f^
TUMP PUP f̂ PP-rrt?
CPO"FN^F F" p 1OÔ
MFTi-|np FII P v/pAm
ID FII F rnv/o^i
ANA!VST{S\ fl Q''!̂ -*-*/ -»̂

1 fyf~-S*&eersuJ6-
SIIPFRVISOR F̂ Vk̂ -&&*j~UL± J
BATCH «'« Q^^^l '

(PLEASE INITIAL)

CURRENT
CSOS STATUS

ACQ

WIP

STANDARDS
UPDATED

DATE J?£//*-£ ,
•Y A9-r3*£%*«f7

STANDARD

p-ftF6
U4»mJ «jU r
t5u.rrocud:*

Â cyjfSbe

CONC
PPM

«0
?-5
*5(A

LOT
NO.

/5755
/=57«/7
/W6-7I
/V6AVM-

LOT
VOL.

J
/o
IO

-V°,30

NAME DATA
FILE

uL
INJ

ALS OiL TAPE# SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

\._fl
C-.'/g'

Q

oVC

QVC

v/
7

OK,

.oel /.•_."« co doo_

>*!•><! XCL
O Pf see r-vt

rtk.

nit

Qt/^ _Ofc
_Qi



LABORATORY CHRONICLE: GC-MS Department

DATE &fe\i;aa
FRACTION vtoft
INSTRUMENT A m

SHIFT

TIINFFILE P»P£TO->
SEQUENCE FILE s|ff
METHOD FILE __i_ai
ID FILE fVWQ
ANALYST(S) 0. <*$.,

SUPERVISOR £&£
OATCU Jl'e f~*\\l &-£L

ifoo
n
f̂

~£&TL.HSĴ -J

(PLEASE INITIAL)

CURRENT
CS05 STATUS

ACQ 0

WIP I

STANDARDS
UPDATED

ATE

Y

STANDARD

D n
t̂ lCr-S-̂  C^ O

CONC
PPM

PA —T.,OT̂

LOT
NO. •

3052

NAME

P<-»&6P\/

PMA=S";Sv/

44 ——————** •*

DATA
FILE

>nrv7 OPP

•>rm̂ sa3

uL
INJ

JOrtJ

^

ALS
#

A

q
&>

OIL TAPE*

&L

N&

SPECIALS
(WRITE A-TYPE)

r*f(j/\. C*.rry ave.r

——— 1

————— 4

PLI
Y/

E

»-



U.JORATORY CHRONICLE: S, .iple Preparation Departmen,
Sample
Number

Log
Link

Sample
Vol. (ml)

Extract
Vol. (ml) Comments QC Batch 0 / 3

/.o

pour
f<'01471}

1.0 AD

IMO/ooo
1.0

lOCC*
1000 W-

IC6C I.O

flfCO* Analysis

Matrix

Turnaround

Date. Hi 11 It b
l f
Extraction Method:

Sep.
///•/

/:iD0*

I7&3 ICCO Other

PW93 f.O o
fffi U
'ICCO .o

f,0
i

QC 0 / .o
QC £ 0 /MO to

FRACTION
Amt (ml)

/.D
/.O
ID

/CO/oo

Lot*

COMMENTS

*

X̂ xf*t_

J.6 SURROGATE
Amt. (ml) Cone. Lot*

Set-up: »• &ap̂  IH /"» JfcM/liAto.yA I'-' 7-y3 UPD/Supervisor
Cone.: tfff*' //'?**& I_________ Spike/Surr. Verified:



p
ETC in'™"*eft™**™ LABORATORY CHRONICLE: GC-MS Department
HATE IV-MW-
FRACTION
INSTRUMENT

SHIFT/̂ y/̂ -̂ D
-c-

Tl INF FILE *4TfdO|
SEQUENCE FILE ' AAPl X<A-P-
METHODFILE
ID FILE
ANALYST(S) A-

*L̂ f{,\.b>

\
Cl IDCQWIQOD (^} f t3 ̂-J&J3-~ u JLJt AjA J

BATCH #'s f\, j» -f-l-

MPLEASE INITIAL)
CURRENT

CS05 STATUS

AGO
WIP

STANDARDS
UPDATED

DATE
•Y

STANDARD

(C?P/£6(O $̂ r

1
^

x*y. s'-rp
"fê -̂  A/iX

f ŝ  \̂ x'̂\\ /
/

CONC
PPM

t̂f'P
36T>
!o f>

4-h 0

/

*̂-)
^

LOT
NO.

/<̂ -if
/Vttj.1?
/&.&*- 7

iV-Jr&f—
/_«</X

LOT

^

NAME DATA uL
FILE INJ

ALS OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

,*, „ Tttt'tn : xT
ft A
£rD

?r~-

_$VO

4l ro



ETCŜ c7«r,F,c*no* LABORATORY CHRONICLE: GC-MS Department

DATE \»#'̂
FRACTION f
INSTRUMENT
TUNE FILE
SEQUENCE FILE X
METHOD FILE L
ID FILE
ANALYST(S) ____ ̂

AJ
SUPERVISOR '̂""V t2

SHIFT
>?/4r<̂ 0>
'-f-
tA-'TT'tn&J^̂ lŷ>*̂ r̂
p̂

f̂L&HJUJfijk )

. —_

(PLEASE INITIAL)

CURRENT
CS05 STATUS

AGO 0

WIP a

STANDARDS
UPDATED

ATE

Y

STANDARD

*̂. i

".£>£- "̂  T"y/Ĉ Â̂ ' xf>i <

CONC
PPM

ŝ
/fi

LOT
NO.

LOT
VOL.

NAME DATA
FILE

uL
INJ

ALS
* OIL TAPE* SPECIALS

(WRITE A-TYPE)
PLUS
Y/N

211
-vf

OIL

M 17

,M



LABORATORY CHRONICLE: GC-MS Department

DATE AW -±*J**(ri* SHIFT.
FRACTION_______2L/
INSTRUMENT _______' /v '______r———-37-
TUNEFILE. '—————̂ ^
SEQUENCE FILE.
METHOD FILE ^/i/K1^ • Aa2>ff
ID FILE _____</ ? //' g
ANALYST(S) _______

SUPERVISOR KUL̂ QfrK U.inr!)~
BATCH rs & .3 ̂  t5 6- 7- /S Kta

(PLEASE INITIAL)

STANDARD

12 /A/ I
A1

a. -

CONC
PPM

60
1*0

LOT
NO.

LOT

CURRENT
CSOS STATUS

STANDARDS
UPDATED

*&/*.„ /OO

AGO DATE rtrf-Si,'* IT
WIP BY

NAME DATA
FILE

uL
INJ

ALS
* OIL TAPE* SPECIALS

(WRITE A-TYPE)
PLUS
Y/N

2

7
Mr'fl.iv,

tt. :
/o

c to_5i-

C, C y
P £711 3 5 L/

Ĵ
X7-

A/ -S

Atfllto \



'̂5° ETCK0c\M"«ir,«,r«» LABORATORY CHRONICLE: GC-MS Department

DATE ///24/& SHIFT
FRACTION W*
INSTRUMENT /V
TUNFFII F
SFOUFNOFFfLE
METHOD FILE
ID FILE //,./.,
ANAIYST(S) /<. i/*M-_

r̂ S A ,}SUPERVISOR 7̂ | ̂ 2x̂ )0̂ --lOU_̂ jLJ
BATCH #'s <5 ̂  /; rti- -7-0 1 6 O/3

(PLEASE INITIAL)

CURRENT
CS05 STATUS

AGO
WIP

STANDARDS
UPDATED

DATE
BY

STANDARD

• ^
^ 'ĵ ~̂"

~L-̂

CONC
PPM

_. r\
ĵ̂>~̂''s \r\

LOT
NO.

f- \f— _ —— ̂ ——

\
"

LOT
VOL.

NAME DATA
FILE

uL
INJ

ALS
* OIL TAPE* SPECIALS

(WRITE A-TYPE)
PLUS
Y/N

"P
> N

v re 3 SJc

JJ
i 3 3J

Y/ f ,3
0 Vf 3 3

4-7/1
^ vf rj

\iX



ETC nsrSSiStceitnficAriw CONVENTIONAL CHEMISTRY

7ZST'-
&ODX

Oi/M

Mx-il 0.03
0«J

zy
0 31 tot 7̂0
0 (9 03

m
175!̂

IW55 G
0/fe

VALne.
«&/-•

aat
RPr

0 O 17̂ 56
nol-

17749 003 ooH B/nbL
oo*

SI./)

tfî

AOomoNAi

H 002 /7M
177/y O /3 0 Onl

'if>"/?unu«T rif

0/2- j)ixL n

0
Ml n c

!lmbL
&LVA

co^i - wn̂ L.-
*n«ly»w QA/QC Date Report QC"Mi fr{̂ } -̂fUrô  v«mi^

*g*«a eunt (Known)
«P*«d SIM* P.MUH



*JT̂
/̂ T/"* ENV
IT £ I W TESSuSSX"*™**™' CONVENTIONAL CHEMISTRY LAB

? -/ g o

fii/M

.0038 ,*>(>(.

001*

Vfdne.

pant
PX 111

00*1

lit?-

f /7/ 7 OOM-)

. 01(1

. cotts

. C

urn
.10

. /Zt

. 001:7

e<? KJ

• c('f

cez.pt

. e? o

.JT<

./f 7

?._>J'

. O flit

I,
AMNnONA

OC latch* / s ŵ fL̂ ..Analyst QA/QC Date Rsport ______/>?•»'< *̂̂  ) VaiHis*.
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ENVIRONMENTAL
TESTING and CERTIFICATION'

LOG LINK

LABORATORY CHRONICLE: Metals Department

Samples

Chemist Date
Hg Prep __________ '__________ '

Lab Supervisor ĴQOL̂ J n&-̂  _̂ 4̂ X,______ Date
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LOGLINK:i?e&6
..REQUEST FOR ANALYSIS

and SAMPLE CHAIN OP CUSTODY MATRIX ;

NAME OF SUBCONTRACT LAB:

ETC JOB NUMBERS:

TURNAROUND IN DAYS: A/QgV/f DATE DATA REQUIRED:
(If deadline cannot be met, contact ETC Subcontract Group).
Send invoice, bill and reports to : ETC Subcontract Group

(201)225-6786
Please perform the analyses requested below;

___Acidity ___Alkalinity Ammoniafprobe)
___Ammonia(dist) ___Bicarbonate ___BOD(5 day)
___Bromide ___Carbonate ___Chloride

Chera.Oxygen Dem. ___Chromium+6 ___Fecal Coliform
Total Coliform ___Color .apparent ______Cyanide, total
Pluoride ___Formaldehyde (UV) ___Hardness
,Nitrate(N03) ___Nitrite(N02) TKN
Odor ___Oil & Grease(grav) ___T.Organic Carb.
Pet.Hydro(IR) ___Pet. Hydro (grav) ___Phenolics,tot.
Phenolics(5ug/l) ___Phosphate(ortho) ___Phospate(total)
Phosphorus(tot.) ___Silica(dissolved) X Sulfate(SO»)
Sulfide(S) ___Sulfite(SOS) ___Surfactant(MBAS
Solids, Total ___Solids, Tot. Diss. ___Solids, Tot .Set.
Solids,Tot. Sus. ___Solids,Tot. Vol. ___Turbidity
Gross Alpha,Beta ___Radium 226 ___Radium 228

Others:

< Chain of Custody
Sample(s) Relinquished b

Time: ¥"• 3<
Sample(s) Received by:

Time: */'/?<%
Chain of Custod/

Sample Shuttle sealed by
Date: / / Time

Sample Shuttle opened by
Date: / / Time
Was the Seal intact?
condition?

Chain of Custody
Sample Shuttle sealed by
Date: / / Time

Sample Shuttle opened by
Date: / / Time
Was the Seal intact?
condition?

.

Section for .Courier Pick up at ETC
y:(ETC) 4*%uk- Ĵ M̂ 9ĉ Lr ,ft
W1-, / /Da&e: ////•WflJb

/YV-SiÂ - ?\£(!A/_— - — _
**~i DatrTy i i/Sisfx*̂
Section for Sendlne Samole from ETC
••

: Seal Number:
»*

: Seal Number:
Are the shuttle contents in

Section for Returning Sample to ETC
••
: Seal Number:
*
e

: Seal Number:
Are the shuttle contents in

good

good

30525*



305258



I

t

i

305259



CTf* ENVIRONMENTAL
C I l-r TESTING and CERTIFICATION

Technical Report

for

ENVIRONMENTAL STRATEGIES CORP.

WASHINGTON HARBOUR

( 3050 KK ST. SUITE 325

WASHINGTON, DC 20007I

Chain of Custody D»t» fitquirod for ETC Data M*n*gement .Summary Report* ,
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ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Introduction
This report contains the analytical results on your sample. It is designed to include
comprehensive data from the entire analytical process in order to satisfy the needs of
various levels pf review.

The results obtained from your sample are presented in tabular format immediately following
this introduction. Quality assurance data is tabulated along with the appropriate sample
results for verification. Depending on the analyses ordered, the quality assurance data may
include results from blank, spiked blank, spiked sample (i.e. matrix spike) and replicate sample
as well as results from surrogate compound analyses. Quality assurance data for verification
of proper instrument performance is also included where appropriate. The report appendices
include the chain of custody record for your sample and, where appropriate, the gas
chromatograms and mass spectra.
The procedures used in the analysis of the sample are described in this report's methodology
section. All analytical procedures within our laboratory are performed within a strictly
enforced Quality Assurance Protocol. A description of this Protocol is included in the report.

Results
Sample results, and associated quality assurance data, are always tabulated in one or more
of this report's Quantitative Results Tables. The format of each table varies with the class
of analysis.
Priority Pollut»nt»

The priority pollutant compounds and elements are listed with their NPDES (National Pollution
Discharge Elimination System) numbers, and the Method Detection Limit (MDL) published tn the
Federal Register. When a compound or element is present below its published MDL it Is
reported as BMDL (Below Method Detection Limit). When a compound or element is not
present at any detectable concentrations it is reported as ND (Not Detected). MDL's for
non-aqueous matrices are based on USEPA published MDL's but are adjusted as per sample
weight. Matrix spike and replicate analyses, where included, were performed on samples
randomly chosen within each quality assurance batch and are therefore not necessarily
spikes and replicates of this report's sample. Surrogate compound recovery data and
instrument calibration data are included in the Method Performance Data Tables.

4

r.» I/H I«T«0. !««CCS«C
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File? >L7525 "561122
Bpk Pb 548

\
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"Ofr-'Vbrt '" p-BFB ETC COLIBROTION ST Sc*n 95
SUB _NH 8.88 n

9&
1

:

75

50
\

1

\
N

1 8"*<

\1

176

i
1

/

191
\

\

ll

-VI B

-188

-90

•68

-78

•69

•58

-40

•aa

-28

Li rtt:*"
•e

68 ' 88 ' 188 ' 128 ' 148 ' 168 ' 188
j _._..___.. - - - - - - - - - - . -.--.-n ——-.- — •--•______*

TABLE 2:"flEIHOD PERFORMANCE DA IA (QR21)

GC/MS Tuning Data - Bromof luorobenzene tBFB) for Uolatiles Analysis

\ Relative Abundance
Ion Abundance Base Appropriate

m/z _ Criteria Peak Peak Status

50 15-40* of mass 95 33.35 33.35 Ok
75 30-6US of mass 95 52.25 52.25 Uk
95 Base peak, 100* relative abundance 100.00 100.00 Ok
96 5-9* of mass 95 7.13 7.13 Uk
173 Less than IS of mass 95 0.00 0.00 Ok
174 Greater than 5UX of mass 95 90.46 90.46 Uk
175 5-9S of mass 174 5.56 6.14 Ok
176 95-iOiS of rnass 174 91.20 100.82 Uk
177 5-9* of mass 176 6.16 6.75 Ok

Injection Date: ll/22/b6 Analyst:
Injection Time: 21:11 Processor:

Run No: >L7525 QC Batch:
Spectrun No: 95 Samples: F ffili

3015271
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TABLt 2: nEIHGU PEWrGRMANCE DA 1 A iQK21)

GL/MS Tuning Data - Bromo)-luorobenzene CBF8) for Volatiles Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51) 15-40* of mass 95 22.03 22.03 Dk
75 30-60* of mass 95 42.60 42.60 Uk
95 Base peak, 1UU* relative abundance 10U.OO 10U.OO Ok
V6 5-9* of mass 95 6.01 6.01 Uk
173 Less than 1* of mass 95 0.00 0.00 Gk
174 Greater than 50* of mass 95 87.32 87.32 Uk
175 5-9* of mass 174 5.58 6.39 Ok
176 95-101* of mass 174 85.92 98.40 Uk
177 5-9* of mass 176 6.80 7.91 Ok

Injection Data: 11/23/H6 Analyst:
Injection Times: 00:42 Processor:

Run No: >L7530 U|C Batch: q>\/j
Spectrun No: 93 Samples:

P2."7U»2.

3̂ )5272



File >L7S45
Bpk Pb 1708
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TABLE 2: ME "I HOD PERFORMANCE DA IA (QR21)

Tuning" Data - Bromof1uorobenzene CBKB) for Uolatiles Analysis

~ •• " * Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

5U 15-40* of mass 95
75 30-6U* of mass 95
95 Base peak, 1110* relative abundance
96 5-9* of mass 95
173 Less than 1* oj mass 95
174 Greater than 50* of mass 95
175 5-9* of mass 174
176 95-101* of mass 174
177 5-9* of mass 176

Injection Date: Ĵ l/2̂ 3/̂ U6 Analyst:
In'jection Time: T3T45 Processor:

Run No: >L7545 QC Batch:
Spectrun No: 93 Samples:

?.--- • / — . - - - - PS511

20.02
49.82
100.00
7.67
0.00
92.51
6.84
99.68

.9

>lCfSS->

305273



File >F8528 PP'6Ct_,«F COLUMN fESt MIX Sean 1711
Bpk Pb 12441
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•9

TABLE 2: METHOD PERFORMANCE DATA (QR22)

GC/MS Tuning Data - Decaf 1uorotriphenylphospme (DFTPP) for Acids Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status '

51 , 30-60* of mass 198 48.52 48.52 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 56.51 56.51 Ok
70 Less than 2* of mass 69 .42 .74 Ok
127 40-60* of mass 198 45.35 45.35 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 7.19 7.19 Ok
275 10-30* of mass 198 23.50 23.50 Ok
365 Greater than 1* of mass 198 1.89 1.89 Ok
441 0-100* of mass 443 8.79 76.34 Ok
442 Greater than 40* of mass 198 62.49 62.49 Ok
443 17-23* of mass 442 11.52 18.43 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 07:29 Processor:

Run No: >F0520 QC Batch:
Spectrun No: 1711 Samples:

3Q5274



File >F0524 PP'BCID,«F COLUMN Y_SI MIX Scan 1717
Bpk Pb 4036 SUB EMU

4436-

4080-

3600-

3268-

38«fr
•

2408-
.

2888
.

160B-
•

1208-

809-

408-

198

SIx

— — '

127
/

liex

L100 I

i

167 I
\

i I..J iJli.l

2S5
\

206

llii-f .. ... . ,-,--,., . . ....
150 208 t\

Z

1 ,

18.78 i

442
x

?S
f

296

\ 7 T ,
388 3SB 400

Ale
•100

98

•ee

70

•ee

•€0

•48

•38

•28

•18

•0

TABLE 2: METHOD PERFORMANCE DATA (QR22)

I . GC/MS Tuning Data - Decaf1uorotriphenyIphospine (DFTHP) for Acids Analysis

* Relative Abundance
, -_ Ion Abundance Base Appropriate
', m/z Criteria Peak Peak Sta,tus
i • • - • , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

51 30-60* of mass 198 56.57 56.57 Ok
68 Less than 2* of mflss 69 0.00 0.00 Ok
69 (reference only) 52.49 52.49 Ok
70 Less than 2* of mass 69 O.UO 0.00 Ok
127 40-60* of mass 198 43.39 43.39 Ok
197 Less than 1* of mass 198 0.00 0.00 Uk
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.54 6.54 Uk
275 10-30* of mass 198 21.76 21.76 Ok
365 Greater than 1* of mass 198 1.26 1.26 Ok
441 0-100* of mass 443 10.00 84.54 Ok
442 Greater than 40* of mass 198 60.51 60.51 Ok
443 17-23* of mass 442 11.83 19.55 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 11:04 Processor:

\(K \df Run No: >F0524 QC Batch: fiA
Yl &* Spectrun No: 1717 Samples: <?0 w4 -̂ qV£Q 'g*̂ ^

/!/
VN

305275



Ftl« >F8S41 PP'ftCID.iF
Bpk Pb 5386
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i i
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«e
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•10

TABLE 2: METHOD PERFORMANCE DATA (QR22)

GC/MS Tuning Data - Decafluorotriphenylphospme CDFTPP) for Acids Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 49.92 49.92 Ok
68 Less than 2* of mass 69 0.00 0.00 . Ok
69 (reference only) 29.34 29.34 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 41.43 41.43 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 8.38 8.38 Ok
275 10-30* of mass 198 23.66 23.66 Ok
365 Greater than 1* of mass 198 2.28 2.28 Ok
441 0-100* of mass 443 10.34 88.96 Ok
442 Greater than 40* of mass 198 63.66 63.66 Ok
443 17-23* of mass 442 11.62 18.26 Ok

Injection Date: 11/26/86 Analyst:
Injection Time: 22:39 Processor:

Run No: >F0541 QC Batch:
Spectrun No: 1719 Samples:

•305276



File >N4673 861124 «H
Bpk Pb 25344
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decafluorotriphenylphospine (DFTPP) for Base/Neutral
Analys is

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 55.50 55.50 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 65.88 65.88 "Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 48.83 48.83 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.67 6.67 Ok
275 10-30* of mass 198 22.60 22.60 Ok
365 Greater than 1* of mass 198 2.14 2.14 Ok
441 0-100* of mass 443 9.87 78.53 Ok
442 Greater than 40* of mass 198 64.00 64.00 Ok
443 17-23* of mass 442 12.57 19.64 Ok

Injection Date: 11/25/86 Analyst:
Injection Time: 14:37 Processor:

Run No: >N4673 QC Batch:
Spectrun No: 2065 Samples:

305277



'Fill >H4664 861125 »N B/NtPEST COL. TEST-MIX.
Bpk Pb 7454 SUB
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decaf luorot r ipheny Iphospine (DFTPP) for Base/Neutral
Ana lys is

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* of mass 198 56.12 56.12 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 67.41 67.41 Ok
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 57.59 57.59 Ok
197 Less than 1* of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 7.90 7.90 Ok
275 10-30* of mass 198 25.03 25.03 Ok
365 Greater than 1* of mass 198 3.03 3.03 Ok
441 0-100* of mass 443 12.03 79.24 Ok
442 Greater than 40* of mass 198 77.68 77.68 Ok
443 17-23* of maiss 442 15.19 19.55 Ok

'/'. , ...
Injection Date: 11/26/86 Analyst:
Injection Time: 03:17 Processor: O->-

Run No: >N4684 QC Batch:
Spectrun No: 2054 Samples:

PC.

305878



Filt> >N4695 861125 «H
Bpk Pb 18686
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TABLE 2: METHOD PERFORMANCE DATA (QR23)

GC/MS Tuning Data - Decaf luorot r iphenylphosp ine (DFTPP) for Base/Neutral
Analysis

* Relative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak Peak Status

51 30-60* _of mass 198 52.28 52.28 Ok
68 Less than 2* of mass 69 0.00 0.00 Ok
69 (reference only) 64.83 64.83 Ok '
70 Less than 2* of mass 69 0.00 0.00 Ok
127 40-60* of mass 198 50.89 50.89 Ok
197 Lass than IX of mass 198 0.00 0.00 Ok
198 Base peak, 100* relative abundance 100.00 100.00 Ok
199 5-9* of mass 198 6.94 6.94 Ok
275 1,0-30* of mass 198 22.61 22.61 Ok
365 Greater than 1* of mass 198 3.04 3.04 Ok
441 0-100* of mass 443 12.55 77.32 Ok
442 Greater than 40* of mass 198 79.16 79.16 Ok
443 17-23* of mass 442 16.24 20.51 Ok

•Injection Date: 11/26/86 Analyst: / ,<g
Injection Time: 12:15 Processor:

Run No: >N4695 QC Batch:
Spectrun No: 2069 Samples: PCU.U 7— POUl^,

305279
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lABLt 2: MM HUD HtKh UKMANUt DA I A <.U.K2»

luning Ua t a - UecaMuorotr i pheny1phospine tUI-ll-'H) for Base/Neutral
Analysis

* Kelative Abundance
Ion Abundance Base Appropriate

m/z Criteria Peak r*eak Status

51 3U-6U* of mass IVb >?X.M W.M Uk
68 Less than :_* of mass 69 U.UU U.UU Uk
69 (reference only) 64.29 64.29 Uk
/U Less than 2* of mass 69 O.UU U.UO Ok

1'2/ 40-60* of mass 19B 5-U.49 >?U.4V Uk
19/ Less than 1* of mass 19« U.UO U.UU Uk
iva Base peak, 100* relative abundance 1UU.UU 1UU.UU Uk
199 ^>-V* of mass 19« 6.64 6.64 Uk
•2/"y 1U-3U* of mass 190 24. U/ '24. U/ Uk
>6"? Greater than 1* of mass 19« 2.VI 2.VI Uk
441 U-1UU* of mass 443 12."7B B2.3.> Uk
442 Greater than 4U* of mass 1VU /V.8B /V.B8 Uk
443 l/-'2>* of mass 442 l'?.2b IV. 13 Uk

Injection Date: 11/26/86 Analyst:
Injection lime: 2i:2V Processor:

Kun No: >N4/U6 U.U Batch:
bpectrun No: 2U66 Samples:

305280



TESTING »nd CERTIFICATION

Methodology
for

GC/MS Analysis of Priority Pollutant Compounds
The methods employed in the GC/MS analysis for priority pollutants are established EPA
methods. Rigid compliance with the instrument parameters and performance criteria of the
published methods was achieved, in some cases, the precise amounts of sample used and the
sample handling procedures vary with the complexity of the sample matrix. Qualitative
identification of the priority pollutants was performed using the relative retention times, the
relative abundance of three characteristic ions and the abundance ratios. The entire mass
spectrum was reviewed to confirm each identification. Quantitative analysis of detected
compounds was performed by using a response factor generated by a major characteristic
ion of the specific compound and an internal standard.

Compounds, in addition to those on the priority pollutant list, were identified through a
computer-aided search of the NBS-EPA spectra library. After review the identifications are
included in a separate tabulation and labelled "tentatively identified".
Vol»tile Priority Polluttnt Compound*

For the analysis of Volatile priority pollutants, EPA Method 624 was used. The method can be
summarized as follows: Helium is bubbled through a 5 ml water sample contained in a specially
designed purging chamber at ambient temperature. The purgeable volatile organic compounds
are transferred from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the organic components are trapped. After the purge cycle is
complete, the sorbent column is heated and backflushed with helium to desorb the organic
purgeabies onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeable mixture. The separated purgeable components are
then identified and quantitated using a computerized mass spectrometer.
Acid, B»se/Neutr»l »nd Pesticide Priority Polluttnt Compounds

For the analysis of the Acid, Base/Neutral and Pesticide priority pollutants in an aqueous
liquid matrix, EPA Method 625 was used. The method can be summarized as follows: A
measured volume of sample, approximately 1 liter, is adjusted to a pH greater than 11 and
extracted with methylene chloride. The pH of the sample is adjusted to a value less than 2
and extracted with an aliquot of fresh methylene chloride. A separatory funnel or continuous
extractor is used to perform the extractions. The two extracts are dried and concentrated to
a 1ml final volume. Each extract is injected into a GC/MS instrument specifically configured
for the correct fraction.

rt. t/M Ultt MUTCH. tUCIUC



ETC ENVIRONMENTAL
TESTING and CERTIFICATION

Methodology
for

Analysis of Metals
AQUEOUS

The determination of metals in aqueous samples is performed according to the methods
published by EPA in "Methods for Chemical Analysis of Water and Wastes,"
EPA-600/4-79-020, March, 1983, and the Federal Register, October 26. 1983. Arsenic,
selenium and thallium are determined by furnace AA; silver, aluminum, barium, beryllium, boron.
cadmium, calcium, chromium, copper, cobalt, iron, magnesium, manganese, molybdenum, nickel,
lead, sodium, antimony, tin, titanium, vanadium, and zinc are determined by ICP emission
spectrometry. except where lower levels of detection are required: in these cases (e.g. lead
in groundwater monitoring samples) furnace AA is used. All furnace AA parameters are run by
method of standard additions. The determination of mercury is performed by cold vapor AA.
EP TOXICITY

The determination of metals in aqueous EP Toxicity leachates is performed according to the
methods published by EPA in "Test Methods for Evaluating Solid Waste" EPA SW-846, revised
April, 1984 and the Federal Register, Oct. 26, 1983. 1979. Silver, arsenic, barium, cadmium,
chromium, lead and selenium are determined by ICP emission spectrometry. Mercury is
determined using cold vapor AA. For leachates that are organic in nature, the analyses are
performed according to the methods described under OIL/SLUDGE below.
SOIL/SEDIMENT

The determination of silver, beryllium, cadmium, chromium, copper, nickel, antimony, lead, and
zinc m sediment samples is performed according to methods published by EPA in "Interim
Methods for the Sampling and Analysis.of Priority Pollutants in Sediments and Fish Tissue",
EPA 600/4-81-055, October 1980. Mercury is determined according to the sediment method
published by EPA in "Method for Chemical Analysis of Water and Wastes", EPA
600/4-79-020, March 1983. Arsenic, selenium and thallium are determined by furnace AA
using nitric acid in a closed decomposition vessel for sample digestion.

OIL/SLUDGE

The determination of silver, aluminum, boron, barium, beryllium, calcium, cadmium, copper.
chromium, cobalt, iron, magnesium, manganese, molybdenum, sodium, nickel, lead, antimony, tin,
titanium, vanadium, and zinc in sludge/petroleum-based samples is performed by ICP emission
spectrometry using a magnesium nitrate dry ashing digestion technique. Arsenic, selenium and
thallium are determined by furnace AA using nitric acid in a closed decomposition vessel for
sample digestion. Mercury is determined by cold vapor AA using the same digestion technique.

MKIIHS.tlMCIUC



ENVIRONMENTAL
TESTING tnd CERTIFICATION

Summary of
Quality Assurance/Quality Control Procedures (QA/QC)

ETC bases its quality assurance protocols on the following government guidelines:
. "Handbook for Analytical Quality Control in Water and Wastewater

Laboratories". EPA-600/4-79-019. March 1979,
. National Enforcement investigation Center Policies, and Procedures manual;

EPA-330/9/79/OOI-R, October 1979;
. the recommended guidelines for EPA Methods 624 and 625. (Federal Register.

December 3, 1979, updated on October 26, 1984);

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and
Environmental Samples," EPA 600/8-80-038, June 1980;

. "Determination of 2,3,7,8-TCDD in Soil and Sediment" EPA, Region Vll, Kansas
City, September 1983;

. Organic Angiys-S' Mu't'-mea'e, Multi Concentration-IFB WA84-A267; and

. Dioxm AnalysisrSoil/Sediment Matrix; Multi-Concentration; Selected Ion
Monitoring with Jar Extration Procedure-IFB WA84-A002

However, we have modified cjr protocols to provide a higher level of QA/QC than the guidelines
reouire. For example, we analyze a higher than required number of quality control samples and
we pay especially careful attention to the certification of the "reference standard" compounds
we use in analysis. Below are listed the key QA/QC elements for the methods we usea.

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Speetrometry

- Each batch of 13 sarrples consists of 9 customer samples (at a maximun). one blank
sample, one spiked blank, one spiked sample and one replicate sample. This amounts to a
30% quality control factor.

- Three surrogate compounds are added to each sample in the batch of 13.
- f- _'.r._ _„.-' '. . cr-"o sa~D'e s ̂ .t-c-jced to t*e iaborat:ry for 5r'e'y£'S

Each GC/MS >s checked and retuned. if necessary, at the beginning of each day to
ensure that its performance on bromofluorobenzene (BFB) meets the EPA criteria.
A calibration curve for quantitation is prepared using a mixture of Volatile Organic
Priority Pollutant "stanaaras" at a minimum of 3 different concentrations and using a
mixture of 3 internal standards at a constant concentration.

- The caMbral'O-i curve is verified with a mixture of priority pollutant standards every
oay. \'- ire -espcnss factors vary greater than 25%, the instrument must be
recaiioratec.

Analysis of Organic Compounds Extracted In Acid or Base/Neutral Solutions by Gas
Chroma t ear aphy /M_ass j p e c_tr Q met ry

- Each batch cf 2C sarrdes consists of 16 customer samples fat a maximum), one blank
sample, one spiked bia^k (for water matrices), one sample spiked with the priority
pollutant standard mixture and a duplicate customer sample. This amounts to a 20%
q_a;:ty ccr'.ro: factor.
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- Three surrogate compounds are added tc each sample in the batch for Base/Neutrai
analysis,

- Three surrogate compounds are added to each sample in the batch for Acid analysis
- A blind quality control sample is introduced to the laboratory for analysis c" a Aeexiy

basis.
- Each GC/MS is checked and retuned, if necessary, at the beginning of each day to

ensure that its performance on decafluorotriphenylphospnme (DFTPP) meets tne EPA
criteria.

- A calibration curve for quantitation is prepared using a mixture of standaras composed
of either the Organic Acid or Base/Neutral Extractable Compounds at a minimum of 3
concentrations and using five internal standards for quantitation.

Analysis of Metals

An

- New standards are p-epared for each batch of samples
- Ncrrna- ca'ibraiiO-' •& performed using a bi-ar.K sample and four standards tnat r,a
been through the sample preparation procedure. A regression analysis is used to
construct the calibration curve.

- All EP Toxicity samples and all samples determined by furnace atomic absorption are
calculated by the "method cf additions".

- For each sample analysis that requires the use of the "method of additions"
a three point calibration is performed usr.g U.S. EPA "Methods for Chemical «r.aiysis o'
Water and Wastes, 1979". Results are obtained us>ng linear regression analysis. Any
regression with a coefficient of correlation below 0.990 is considered suspect,
necessitating review of calibration data or sample re-analysis.

- In constructing the normal calibration curves the 'owest corcentration leve's we use
are vaiues greater than or equal to 5 times the instrumental Detection Limit dDl_).

- All calibration standards are analyzed in duplicate, at a minimum.
- independent reference standards are useo to check the accuracy cf calibration >
stanaards. . . . . _

- One customer sample out of every ten is analyzed in triplicate.
Homogeneous Simples (except for Mercury tntlysis)

Samples are analyzed m batches of 30 or less. For batches in which the sample matrices
are homogeneous, tr.e GC program is a minimum of 25% ana consists of analyzing'
- 3 sets of triplicate analyses,

- 2 Replicate sD.kes:
- 1 independent reference standard:

- 4 Calibration"s'tandaras (processed ub.ng tr.e sample preparation method);
- 4 Calibration standards (withc-t sample preparation); and
- 1 Reagent B-.a<"<-
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Heterogeneous Stmples (except for Mercury__________

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices
are heterogeneous, the OC program is a minimum of 35% and consists of analyzing;
- 3 sets of triplicate analyses;
- 2 Replicate spikes;
- 1 Replicate independent reference standards;
- 4 Calibration standards (processed using the sample preparation method);

- 1 Procedural Blank;
- 4 Calibration standaras (without sample preparation); and

- 1 Reagent Blank.

Antlysis of Mercury

To anaiyze samples for mercury we group them by matrix in batches of 30 or less. Our
QC program is a minimum of 30% and consists'of analyzing:
- each of the 30 customer samples in duplicate;
- 3 sets of triplicate anaylses;

- 2 Rephcate spikes,
- 2 Replicate independent reference standards;
- 10 Calibration standards (processed using the sample preparation method); and
- 2 Procedural Blanks

Analysis of Pesticides, Herbicides and PCB's by Gas Chromatography

l
' Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less

according to the type of analysis to be performed The CC D'cc^a~ for eac- z1 these three

- 1 procedural blank sample(a reagent blank is analyzed in the case of non-water
matrices);

- 1 spiked blank sample (the spiked blank is eliminated in the case of non-water
matrices);

- 1 replicate sample;
- l replicate sp'ked sample; aria
- 1 known refernece QC sample for at least each 100 samples analyzed.

The instrument is calibrated each run with three standards, and checked every 10 samples.

Analysis of Cyanides. Phenols. Fluorlde, Chloride. Nitrate and Nitrite

- All parameters are analyzed using a Technicon Autoanalyzer ll GT.
- 3 calibration standards are analyzed at the beginning and end of each batch
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- Each batch (up to 80 samples) consists of analyzing one bia^, one sc^e: da-k, o-e
duplicate and spiked sample every 20 samples, and an EPA known reference sample,

Analysis ot Total Organic Carbon (TOO
TOC sa-nples are analyzed on a daily basis with the number of samples analyzed pe- day
dependent on the request for duplicate or quadruplicate analyses, The quality control program is
designed to maintain the appropriate amount of QC and consists of the following e'emeits.

- Daily instrument calibration
- One blank

- Standard recaiibration every 10 samples
- Spiked samples at a low and high level
- Every sample is run in duplicate at a minimum

Analysis of Total Organic Halide (TOX)

- Blank reagent water fo- absolute carbon backround must contain less tr.a~ £ _g/i of
haiioe (as chlcnos:

- Using a tnchiorophenol standard, the mean adsorption efficiency must be within +/-
15% of the standard value.

- Calibration standards are run every 10 samples.
• - Every sample is run in duplicate at a minimum. •

Analysis of 2.3,7.8-TCDD (Dioxln) by GC/MS (SIM)

- Each samp'e is dosed with a known quantity of 13Ci2-2.3,7,8-TCDD as mterna1
standard and 37ci4-TCDD as surogate standard. The action limits for surrogate
standard results is +/- 40% of the true value. Samples showing surrogate standard
results outside of these limits are reextracted and reanalyzed.

- TWO laboratory "method blanks" are run along with each set of 24 or fewer samples.
Ti-,e methca o'>ank is also dosed with tne internal stanoara ano surrogate standard

prec.SiCr,.

- Qualitat've Requirements. The following are met in order to confirm the presence of
native 2,3,7,6-TCDD.

a. Isomer specificity must be demonstrated initially and verified once per 6-hour
work shift. The verification consists of injecting a mixture containing TCDD isomers
which elute close to 2,3,7,8-TCDD. The 2,3,7.8-TCDD must be separated from
interfering isomers. with no more than 25% valley relative to the 2,3.7,6-TCCD peak.

b. Tr.e 320/322 ratio is witnin the range of 0.67 to 0.87.
c. ions 320, 322, and 257 are all present and maximize together the signal to mean

noise ratio must be 2.5 to 1 or better for all 3 ions.

d, The retention time is equal (within 3 seconds) the retention time for the
isotopically labeled 2,3,7,8-TCDD.

e. At least one of the positives can be confirmed by obtaining partial sea'; spectra
from mass 150 to mass 350. The partial scan guide'mes are a^ foiicws' 1
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. the 320/324 ratio should be 1.5s +/- 0.16

. the 257/259 ratio should be 1.03 +/- 0.10

. the 194/196 ratio should be 1.54 + /- 0.15

- One sample is spiked with native 2,3,7,8-TCDD at a level of 1.0 PPB (for soil) for each
set of 24 or fewer samples.

- In cases where no native 2.3,7,8-TCDD is detected, the actual detection limit is
estimated and reported based on a signal to noise ratio of 2.5 to 1 at ions 320 and
322.

- For each sample, the internal standard is present with at least a 10 to 1 signal to noise
ratio for both mass 332 and mass 334. Also, the internal standard 332/334 ratio must
be within the range of 0.67 to 0.87.

Subcontractor QA/QC
Each subcontractoer is required to maintain an appropriate level of quality control. To insure
this, each subcontractor is required to submit to ETC the quality control data for an analyses it
performs. This data is kept on file at ETC. In genera:, the amount of quality control req_irea is

, one duplicate sample with one spiked sample for every ten analyses.
i

Chain-of-Custody

The cham-of-custody procedure is part of our quality assurance protocol. We believe cur
chain-of-custody record fully complies with the legal requirements of federal, state and loca;
government agencies ano of the courts of law. The record covers:

• - labeling cf sample bottles, packing the Sample Shuttle and transferring the Shuttle
under seai to the custody of a shipper;

- outgoing shipping manifests;
- the cham-of-custody form completed by the person(s) breaking the Shuttle seal.

taking the sample, resealmg the Shuttle and transferring custody to a shippe'.

- incoming shipping manifests;

- storing each labeled sample cottie in a secured area,
- disposition of each sample to an analyst or technician; and
- the use of the sample m each bottle in a testing procedure appropriate to the mter.ae:
purpose of the sample.

The records show for each link in this process:

- the person with custody; and

- the time and date each person accepted or relinquished custody.
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Appendix A

Mass Spectra! Data
for

Quantitated Compounds

- tota1 ,c--. chroma togram for eacn samp'e ara'yzec: ;:/ a GC/MS
'* s tr ijrner" t
^ C-c-*. recc-t ..se: ty the ar.a;ys: tc aeter^ne ĉ .a .tative arc
;.,.;-• "at!. '6 rfeS- :3 0-' :*"5 CC"" CC'J^CS DreSfe^t.

'zzz scect'-'̂  a-~2 a re^ert^ce spectrum for each p-'cr,ty
..'.e<~\ cô co'-ro aei^ctea >n fs samp e.



TDTOL ION CHROMQTOCRPM
File >L7S40
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Data File: >L7540::U2 Quant Output File: AL7540::AQ
Name: 861122 L PP/UOA
hisc:

Id File: LUOA : : US
Title: Uolatile Priority Pollutant ID FILE
Last Calibration: 86112? 05:33

Operator ID: JQ6275
Quant Time: 861123 09:51
Injected at: 861123 09:12
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QUANT REPORT

Operator ID: JQ6275 Quant Rev: 6 Quant Time: 861123 09:51
Output File: ~L7540::AQ Injected at: 861123 09:12
Data File: >L7540::U2 Dilution Factor: 1.00000
Name: 861122 L PP/UOA
Misc: P4853U,QU5936,L,5,5,

ID File: LVOA:: US
Title: Volatile Priority Pollutant ID FILE
Last Calibration: 861123 05:33

Compound R.T. Scan* Area Cone Units

1)
7)
13)
16)
17)
23)
24)

30)
33)
34)

38)
40)

•Bromoch lorome thane
Methylene chloride
1,2-Trans-dichloroethylene

*1, 4- Dif luorobenzene
1 ,2-Dich loroethane-D4 (SURR)
Trichloroethylene
Benzene
biaCChloromethyl )ether ————————

*Chlorobenzene-d5
Tet rach loroe thy lens
Toluene-D8 (SURR)
Toluene ——————————————————————
p-Bromof luorobenzene (SURR)
Methyl ethyl ketone

10.
6.
11.
21.
13.
17.
18.

25.
23.
24.
-34-r
30.
13.

09
94
84
01
08
75
41
45
83
46
71

16
31

231
150
276
512
308
428
445

636
575
607
£1°
747
314

27080
6462

148354
123058
24542
114888
7959

——— 2571
94499
23637
140880

——— 2004
85124
11187

250

750
250
242
512
67

250
98
244

240
67

.00
Q 1

.16

.00

.96

.54

.59

.00

.31

.68
•T tr

.04

.15

NG
NGAfl-^
NG
NG
NG
NG
NG
MG
NG
NG
NG
-44G ——
NG
NG

92
S 94

99
94
82
99
83

—— WWJ
84
89
87
O "pi

* Compound is ISTD
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REFERENCE STflNDflRP SPECTRUfl
File >DBMS HBS R«v . E D*t» BaseFull sp*ctr» of th« NBS d Sc*n,366
Bpk Rb
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SPMPLE SPECTRUM (BRCKCROUHD SUBTRRCTED)
File >L
Bpk Rb
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•49

•fl
SRMPUE SPECTRUM CUNRLTERED)
File >L
Bpk flb
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f|.

7S40 861122 L PP'VOR P4853V ,QVS936,L,5,5, Sc«n
>939 18.4KI

58 51
44 \ / ,„ 73 74
' 111 / \ / 1i 1 1 1 i \ i , <\

' '28 ' 32 ' 36 ' 40 ' 44 ' 48 ' 52 ' 56 ' 60 ' 64 ' 68 ' 72 ' 76
_]

1445
in.

•60

•40

-fl

Data File: >L7540::U2 Quant Output File: "M_7540::AQ
Name:'861122 L_PP/UOA
Misc: P4853U,QU5~936,L,5,5,
Quant Time: 861123 09:51 Quant ID File: LUOA::US
Injected at: 861123 09:12 Last Calibration: 861123 05:33

Compound No: 24
Compound Name: Benzene
Scan Number: 445
Retention Time: 18.41 min.
Quant Ion: 50.0
Area: 7959
Concentration: 67.59 NG
q-value: 83
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REFERENCE STflNDflRD SPECTRUM
File >L
Bpk Rb
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0-

4888 neth
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41 y
/ f,

yl*n* chloride 860629 07:41
«? SUB 7
' £
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/
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Ib9
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•0
3

SPMPLE SPECTRUM (SflCKCROUHXl SUITRRCTEBJ
Fii* >L
Bpk Pb

880-

408-

7C48 861
1872

47f,

122 L PPxVOfl P48S3V,QV5936,L ,G,S, Scan
J7 SUB 6.94 n

64 86

f /
i I I ,

1C0
in.

•80

40

A

' 44 ' 48 ' 52 ' SV ' 60' ' 64 ' 68 ' 72 ' ' VV ' 80' ' 84' ' V8
SRMPLE SPECTRUM CUNRLTERED)
File >L7540 861122 L PP/VOR P48S3V,QVS936 ,L ,5 ,5 , Sc*n
Bpk Rb 1072 49 6.94 •

800-

400-

ft"

44
/ 47

f

84 86i ir,
150
in.

•80

40

-a
44 48 52 56 60 64 68 72 76 80 84 88

Data File: >L7540::U2 Quant Output File: ~L7540::AQ
Name: 861122 L PP/UOA
Misc: P4853U,QU5926,L,5,5,
Quant Time: 861123 09:51 Quant ID File: LUOA::US
Injected at: 861123 09:12 Last Calibration: 861123 05:33

Compound No: 7
Compound Name: Methylene chloride
Scan Number: 150
Retention Time: 6.94 min.
Quant Ion: 84.0
Area: 6462
Concentration: 107.81 NG
q-value: 94
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REFERENCE STFtNDfIRD SPECTRUM
File >DBMS NBS Rev . E Data Ba*»Full $p«ctra of the NBS d Scan 9655
Bpk Rb 9999 JJ6 9655.00 min.
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0-
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v?" / ? £"x.
t!33

' U72
40 ' 80 ' 120 ' 160 ' 200

•99

-40

SRMPLE SPECTRUM (BRCKCROUND SUBTRRCTED)
Fil» >L7S48 861122 L PP'VOR
Bpk Rb 1995

2088

1000-

ft~

47 59 S
( / 82.!> i, .r,

' 40 ' 88

P4853V,aV5936,L,5.|. Scan 575
SUB 166 23.46 Bin.

129
"*"••

>4t

\

133

(
I 207
1, N

•80

40

4)
' 120 ' 160 ' 209

SRMPLE SPECTRUM (UNRLTEREP)
File >L7540 861122 L PPXVOR P48S3V ,QV_936 ,L ,6 .5 . Scan 575
Bpk Rb 1995 1*6 23.46 -in.

2000-

ieee-

f̂

129
ŝ.

._ Sa 9447 »' ^

,C ( ** Ii.
133
/
L

f

1 207

i \.

•80

40

-ft
40 80 120 160 200

Data File: >L7540::U2 Quant Output File: "L7540::AQ
Name: 861122 L PP/OOA
Misc: P4853U,QU5936,L,5,5,
Quant Time: 861123 09:51 Quant ID File: LUOA::US
Injected at: 861123 09:12 Last Calibration: 861123 05:33

Compound No: 33
Compound Name: Tetrachloroethylene
Scan Number: 575
Retention Time: 23.46 min.
Quant Ion: 166.0
Area: 23637
Concentration: 98.31 NG
q-value: 89
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REFERENCE STRNDflRD SPECTRUM
File >DBMS NBS Rev . E Bat* BaseFull sp*>ctra of th* NBS d Scan 919
Bpk flb 9999 6^ 919.80 Kin.
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/ 72 1,

,. ./. .11,
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J

Data File: >L7540::U2 Quant Output File: /SL7540::AQ
Name: 861122 L PP/UOA
disc: P485?U,QU5936^L,5,5,
Quant Time: 861123 09:51 Quant ID File: LUOA::US
Injected at: 861123 09:12 .Last Calibration: 861123 05:33

Compound No: 13
Compound Name: 1,2-Trans-dichloroethylene
Scan Number: 276
Retention Time: 11.84 min.
Quant Ion: 61.0
Area: 148354
Concentration: 750.16 NG
q-value: 99
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RETERENCE STflNDflRD SPECTRUM
File >DEHS NBS R*w . E Data Bas*Full sp*ctra of th* NBS d Scan. 4074
Bpk flb 9999

8000-

4000- I5 47/ /
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' 4V • • • ' • • ' '6

95 4074.80'iBin.
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"' 67
,1 „/ |
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6 88 188 120

SflMPLE SPECTRUM (BRCKCROUND SUBTRfiCTED)
File >L
Bpk Pb
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99

1 .1.
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I

428
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•99

40

•9

Data File: >L7540::U2 Quant Output File: "•L7540: : AQ
Name:. 861122 L PP/UOA
hisc: P4853U,QiJ5936,L,5,5,
Quant Time: 861123 09:51 Quant ID File: L>JOA::US
Injected at: 861123 09:12 Last Ca1ibration: 861123 05:33

Compound No: 23
Compound Name: Trich loroethylene
Scan Number: 428
Retention Time: 17.75 min.
Quant Ion: 95.0
Area: 114888
Concentration: 512.54 NG
q-value: 99
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TOTRL ION CHROMRTOCRRM
File >F8534 45.0-458.0 aftu. PP̂ HCur.'F P4853R ̂ fiR6013 ,L,

TIC

280008-

240000- -=.

20Q000-

160000-

120080-

80000-

40008-

Data File: >F0534t:U3 Quant Output File: /SF0534::AQ
Name: PP/ACID,*F
disc: P4853A ,QA6013,L, 930,1 BTL*10

Id File: FACID::US
Title: PPXACID IDFILE
Last Calibration: 861126 11:03

Operator ID: JA4996
Quant Time: 861126 18:27
Injected at: 861126 17:54

305296



QUANT REPORT

Operator ID: JA4996 Quant Rev: 6 Quant Time: 861126 18:27
Output File: AF0534::AQ Injected at: 861126 17:54
Data File: >FQ534::U3 Dilution Factor: 1.00000
Name: PP/ACID,*F
Misc: P4853A . ,QA6013,L, 930,1 BTL*10

ID File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Compound R.T. Scan* Area Cone Units q

1) *d4-l,4-Dichlorobenzene 5.78 175 28442 40.00 UG/ML 95
3) 2-Fluorophenol (SURR) 3.89 69 44528 87.45 UG/ML 80
9) Phenol-D5 (SURR) 5.42 155 68076 87.47 US/ML 91
12) *d8-Naphthalcne 8.77 342 77573 40.00 UG/ML 97
18) *dlO-Acenaphthalene 13.90 629 52966 40.00 UG/ML 96
25) *dlO-Phenanthrene 18.27 873 81641 40.00 UG/ML 99
26) 2,4,6-Tribromophenol (SURR) 16.34 765 22297 72.28 UG/ML 99
29) «dl2-Chrysene 26.18 1315 30010 40.00 UG/ML 100

* Compound is ISTD



TflTOI TON
Irii• >N4?15. _ . _ . r: . . - _ .̂..

3. . . ,• . .
288008-

260000-

246666-

228396-

200080.

180000-

IbttkJMB-

14SSSS-

129099-
<

100000-
•

80080-

66666-

48896 i
?000R-

0-- i

1
1 5
i
1
• '
Y i
fi?5 i
. -i

•111

s

! * 1 ' !
4 8

TIC ' ' " ' '
400 | see . 12.00 . 1600 . 2e.ee

f
I & I
* J t
i f i Is Jfr ! * 1 «•

5" A 6 §
I «
3

I
S

,
i

1 1 T * a
LU

^

I . i

i
•o

1
1 £
T. Y

1 ?73 Ŝ .
t , 5 f

12 ' 16 ' 20 ' 24 ' 28 3'2 36 40

Data H i l e : >N4/1'?::U4 Uuant Output f- i l e : "N4/1'?::AU
Name: a611'2b #N B/N&KtSl

Id F i l e : NBNP: : Ub
t i t l e : B/N+Ktbl 1U h ILL
Last Calibration: 861126

Operator 1U: KUU/86
Uuant Time: 86112/ U0:_!^
Injected at: B6112/ U4:4/



UOttN I RtHUK I

Operator ID: KUU/86 Uuant Kev: 6 Uuant lime: 86112/ U8:22
Output I- ile: "N471^::AU Injected at: 86112/ U4:4/
Data rile: >N4/1'?::U4 Dilution H actor: l.uuuuu
Name: 861125 *N BXN&HEST
tlisc: P48S3B,QB6U13,L, V>U,1 Bl L*42

IU rile: NBNP::US L
Title: B/N+PEST 11) r ILL
Last Calibration: 861126 12:44

Compound R.T. Scant Area Cone Units

1) *d4-l,4-0ichlorobenzene 6.99 '26ti 3U663 40. Uu UU/ML V?
3) N-Nitrosodimethyiamine 2.64 23 8824 H- . II / IILi^ML 1UU
12) Nitrobenzene-Db CSURR) 8.3* 347 8U01^? 44. 0/ Ub/nL BU
13) bls(2-Ch loro isopropy 1 Jether 6.VV 260 1/14 ̂ . !•» OO^ML V2
21) »d8-Naphthalene 1U.29 4b4 14841U 40. UU UU/ML V8
22 ) 2-Fluorobiphenyl (SUKK) 13.64 643 7*883 29.4̂  Ub/HL V/
42J *dlO-Acenaphthalene lb.64 7̂ .6 76UV2 4U.OU Ub/ML V8
49) Dimethyl phthalate I1?. 64 /^ 2UUVU U.U1 OO.'TIL •?/
66) *dlO-Phenanthrene 2U.14 101U V/172 40. UU Ub/nL V/
X3) Ui-n-butyl phthalate 22.34 1U>4 6344 -SiUl ULi.̂ ni- V3
8^?) *dl2-Chrysene 28.34 1472 241?6/ 4U.UU UL-i/ML 1UU
^8) lerphenyl-U14 IbOKKJ 2t>.2U 12V1? 4444 6 . U/ OLs/ML V3

* Compound is ISIU



ENVIRONMENTAL
TESTING and CERTIFICATION

Appendix C1
GC/MS Subsidiary Data
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TOTOL ION CHROMOTOCRPM
Fii* >L

140000-

120880-

100000-

88800-

60000-

40000-

-
20000-

7526 27.0-265.0 aau . 861122 L PP/VOH QCS936V ,QVS936,L ,5 ,4

. . . . . . . . 2?8 ....... 4?e . . . . . . 600 ... , ... *?0 . . . . . .

f
E
| i

I 1
;i S I M 1

i- J _i 4 '1

1 1 7 I1 • 11^1 1L_i_jL_t_J ILJl _
' '4 ' ' ' 8 ' ' '12' ' 16' ' '28 ' f2r4' ' 'A' ' '32 ' '36 '

Data File: >L7526::U1 Quant Output File: -L7526::AQ
Name: 861122 L PP/UOA
Misc: QC5936U,QU5936,L,5,5,

Id File: LUOA::US
Title: Uolatile Priority Pollutant ID FILE
Last Calibration: 861123 05:33

Operator ID: JQ6275
Quant Time: 861123 05:56
Injected at: 861122 21:45

30530J



QUANT REPORT

Operator ID: JQ6275 Quant Rev: 6 Quant Time: 861123 05:56
Output File: L̂7526::AQ Injected at: 861122 21:45
Data File: >L7526::U1 Dilution Factor: 1.00000
Name: 861122 L PP/UOA
Misc: QC5936U,QU5936,L,5,5,

ID File: LVOA::US
Title: Volatile Priority Pollutant ID FILE
Last Calibration: 861123 05:33

Compound R.T. Scan* Area Cone Units q

1) "Brorpochloromethane 10.16 233 27932 250.00 NG 99
7) Methylene chloride 6.90 149 2359 38.16 NG 97
16) *l,4-Difluorobenzene 21.01 512 115376 250.00 NG 96
17) l,2-Dichloroethane-04 (SURR) 13.12 309 22560 238.21 NG 82
30) *Chlorobenzene-d5 25.83 636 90031 250.00 NG 84
34) Toluene-08 (SURR) 24.75 608 135260 246.57 NG 89
38) p-Bromofluorobenzene (SURR) 30.20 748 86108 254.86 NG 97
•40-)——M.thyl ethyl ketone———————————13.35———W?————1-1-808————74.40 HG——————9^

* Compound is ISTD
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REFERENCE STBNBflRD SPECTRUM
Fii* >i_4888 M«thyl*n« chloride 868629 e?i41 Scan 159
Bpk flb 7161 "

,
-

4000- 41 y
/ f,.

44 48

SUB 7.28 mm.
84

61 86
/

70 72 \
/ / N L

-88

•40

«
52 56 60 64 68 72 76 80 84 88

SBMPUE SPECTRUM (BfiCKCROUNB SUBTRRCTED)
Fii* >L7526 8611££ L PP'VOfl OCS936V .QV5936.L ,5 ,5 , Scan 149
Bpk flb
r 400-

—

•

373 ** SUB 6.90 •

's f
51 «4

( .
' 4V ' '49 ' 5'2 ' 56 ' 60 ' 64 ' 68 ' 72 ' 76 ' V0" ' W

86

in.

•99

•49

_l
88

SAMPLE SPECTRUM (UNALTERED)
Files >L7526 861122 L PP/-VOR QC5936V ,QV5936 ,L ,5 ,5 , Scan 149
Bpk Rb 473 44 6.98 min.

•
400-

•
200-

' 49

43
\

1

s

47

, f

51 84 86
/ ' /

-L.-

-60

•40

-a
' 44 ' 48 ' 52 ' S'6" ' 60 ' VV ' '68 ' '?'- ' 76' ' 99 ' 84 38

Data File: >L7526::U1 Quant Output File: AL7526::AQ
Name: 861122 L PP/UOA
Misc: QC5936U,QU5936,L,5,5,
Quant Time: 861123 05:56 Quant ID File: UJOA::US
Injected at: 861122 21:45 Last Calibration: 861123 05:33

Compound No: 7
Compound Name: Methylene chloride
Scan Number: 149
Retention Time: 6.90 min.
Quant Ion: 84.0
Area: 2359
Concentration: 38.16 NG
q-value: 97
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TOTRL ION CHROMRTOCRflM
File >F0526 45.0-450.0 a»u. PI

TIC
800 | 1200

280088-

248000-

208080-

160800-

120089-

80600-

40080-

i i i i / r ^ r • f • i • i ' i ' i • i ' i r i • i • i • i • i • t :
6 8 18 12 14 16 18 20 22 24 26

Data File: >F0526::U3 Quant Output File: ~F0526::AQ
Name: PP/ACID,*F
Misc: QC6013A ,QA6013 ,L, 1000 ,1 BTL# 2

Id File: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

Operator ID: JA4996
Quant Time: 861126 13:17
Injected at: 861126 12:45

3053P4



QUANT REPORT

Operator ID: 3A4996 Quant Rev: 6 Quant Time: 861126 13:17
Output File: ~F0526::AQ Injected at: 861126 12:45
Data File: >F0526i:U3 Dilution Factor: 1.00000k>*a i. *a r i i o • ^rwv_.,o*«w^
Name: PP/ACID,*F
disc: QC6013A ,QA6013,L,1000,1

ID Fil«: FACID::US
Title: PP/ACID IDFILE
Last Calibration: 861126 11:03

BTL* 2

Compound R.T. Scant Area Cone Units q

1) »d4-l,4-Dichlorobenzene 5.81 171 35658 40.00 UG/ML 89
3) 2-Fluorophenol (SURR) 3.88 63 69006 108.10 UG/ML 76
9) Phenol-05 (SURR) 5.47 152 85528 87.66 UG/ML 96
12) »d8-Naphthalene 8.83 340 86861 40.00 UG/ML 98
18) »dlO-Acenaphthalene 13.97 627 56444 40.00 UG/ML 97
25) »dlQ-Phenanthrene 18.33 871 102168 40.00 UG/ML 99
26) 2,4,6-Tribromophenol (SURR) 16.40 763 32589 84.42 UG/ML 97
29) »dl2-Chrysene 26.24 1313 29616 40.00 UG/ML 100

* Compound is ISTD
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THTOI inw r
Fii* >N46?4 45.0-4S0.0 amu . 8AM2S

TIC
3 . 400 . 800

499998-

360008-

328000

288000;

248866-

200800̂

IbOkW
.

129990-
"

88000-

r. 1"

1 ,

f
? &

1*1 fl

*M fexN«.?f ̂ Til^AAi^ft ,ratift(!ii;ii ,i ,iri

12.00 . 16.00 . 20.00

I
)
l

5 ? 2 si d»
i 8 i T * j
^ "H i

\ •+
.*

1' ^ ? 1 i
13

__,JLj j , 1;

1 1
? i «

4 9 ' 12 16 ' 20 24 ' 28 32 ' 36 ' 40

Data H i l e : >N46V4::U4 Uuant Uutput I-i 1 e: 'sN46y4: : AU
Name: U6112'7 #N B/N&Htb I
Misc: UU6Ul^fci ,Ub6U13 ,L, 1UUU , 1 a

Id I- i 1 e : NtiNH: : Ub
l i t l e : H/N+Ptbl iU rILt
Last L'a 1 ibrat ion: 8611^6 l_i:44

Uperator IU: KUU/H6
Uuant lime: H611'26 16:'̂ 6
Injected at: B61126 ll:'^b
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UUPNI KbHUK!

Operator IU: KUU7H6 Ljuant Ke^: 6 Uuant lime: B61126 16:26
Output r i l e : ~N4694::AU Injected at: B61126 li:2t?
Uata r i l e : >N46y4::U4 Uilution (-actor: l.UUOUU
Name: 861121? #N B/N&PEST
Hisc: UL6U13B , UB6U 13 ,L , 1 UU U , I B I L*2 1

ID File: NBNP: : US
I it le: 6/N+Hfc.bl 10 I- ILL
Last Calibration: B61126 1!_:44

Compound k. I . bcan# Area Lone Units

1) *d4-l,4-0ichlorobenzene 6.Vb '267 34441 4U.OU Ub/ML V«
3) N-Ni trosodimethylamine '2.66 '2*? 1UU63 -ll.'J^i UWHL 1UU
3) N-Nitrosodimethylamine "2.76 31 134U J.i';U ULniTIL 1UU
3) N-Ni t rosod Tmetny iamine > . /« bb VI1U/ -..->v ufiv^L. luu

12) Ni t robenzene-D1? tSURR) B . 3b 346 B443U 41 . 4U UUi/ML B3
L3) bistVJ-Lhloroisopropyl )ether 6.V/ !_6B 1B36 O.HfJ llli.^JIL /4
21) «da-Naphthaiene 1U.2^ 4^3 144769 4U.UU Ub/ML VB
22) '2-1- luorobiphenyl CbURR) 13.63 643 1U/U1U 4U . 4/ Ub/TTL V/
24) N-Ni t rosod i-n-propy lamine b . 31? 346 12'y'y'y IU . //' Ulî 'IlL • 66
42) *dlU-Acenaphthalene I1?. 61 7^^ 73VV9 4U.UU Ub/HL V/
4V) Uimethyl phthalate lt>.61 /'̂'s 1BV61? .̂.''M UUVHL b6
66) »dlO-Khenanthrene 2U.11 1UUV ' 1U27B4 4U.UU Ub/ML V6
/3) Ui-n-butyl phthalate 22.31 1133 1/UVB b.13 Ub/ML — V/
B1?) *d!2-Lhrysene 2B.3U 14/1 2t?'?l29 4U.OU Ub/ML 1UO
Vb ) Ierphenyi-D14 tb'UKK) - 2"? . IB IWy 4V41V 63. V3 Ub/ML 94

_* Compound is IbTD AJ^

305307



ENVIRONMENTAL
TESTING and CERTIFICATION

Appendix D
Subcontractor's Data

1' f- ccc. of the originating subcontractor's report is includea
ail data not generatea within ETC's laboratory.
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ENVIRONMENTAL R£V- — ',ndCE*T,F,cATioN SubcontFacted Analytical Results
ETCJob#l^Ml3i

_____________r__ - i i t i t l l l l i l I I i l l

Submitted by .̂ /\1 fj.fJlfUM Facility Code Source Ccxj, samB..Po,niio

LabiD: ifal3l2'£<f
Facility: I I I 'I I I I J I I I Sample Point: LJ ~ I I I j I I I I

Facility Code Source!

Date Sampled-1 I I I I I I Time Sampled: L_J__Li-IB: '

Line
No. Parameter

CONVENTIONALS
1
2
3
4
5
6

7

8

9

10
11
12
13
14
15..
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Chloride
Fluoride
Nitrate as N
Suffate as SO4
Phenolics, Total
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halides (TOX)
Total Organic Halidas (TOX)
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
Specific Conductance (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
pH (Lab)
Coliform, Total
Coliform, Fecal
Gross Alpha
Gross Beta
Acidity as CaCOS
Alkalinity as CaCOS
Ammonia as N
Bicarbonate as CaCOS
Biochemical Oxygen Demand
Carbonate as CaCOS
Chemical Oxygep Demand. 1-̂ vs
Color, Apparent (Lab)
Cyanide, Totaf- -•-
Hardness as CaCOS
Nitrite as N - **
Nitrogen Total Kjeldahl (TKN)
Nitrogen, Total Organic
Odor (Lab)
Oil and Grease (grav, IR)
Phosphate, ortho
Phosphate, Total
Solids, Total
Solids, Total Dissolved (ROE) 180*
Solids, Total Suspended
Sulfide as S
Surfactants (MBAS/LAS)
Turbidity (Lab)

Y Y M

Table

QR 10
QR10
QR 10
QR10
QR10
QR10
QR10
QR10
QR10
QR 10
QR 10
QR10
QR10
OR 10
QR10
OR 10
QR10
QR 10
QR10
QR 10
QR 10
QR 10
QR10
QR10
QR 10

M O O

Units Of
Measure

mg/l
mg/l
mg/l
mg/l
mg/l
ug/l
ug/t
ug/l
ug/l
mg/l
mg/l
mg/l
mg/l
um/cm
um/cm
um/cm
um/cm
std
std
std
std

C/100
C/100
PCi/l
pCi/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mgfl
Pt/Co
mg/t
mg/l
mg/l
mg/l
mg/l
TON
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
NTU

>

Value

S7n

«-

/fc/ 000
'

1 M MM

MDL

o?

*•- - '.

c2

Comments

" '~&; ££
• -i.̂..|k

' ' "^W
i""4§'

,



(~T/"» ENVIRONMENTAL
•£ I V* TESTING and CERTIFICATION

Appendix E

Chain-of Custody Forms

- <•= o I'-a.n-of-Custcdy form (CC1' ss i-c^uasa f
S'' CC?O C V_E~3 S^lltt £.

-:• r-t-.c^S. sâ .C e CKa.fV-of CuiStC'Jy 'Ĉ '. .S .'•;• JO'52 *0r o;:
Si"'::'=3 -zi sr.ppe:; c.. E~C s-.uttis.

rrate-'a! p'c.-̂ ea b.,. a c:!5-.t c"
-.:_. i c -srt's se^Diir.g agent is also .rc.jc=a.

^ - s_crcr".ractcr's Ci-£-'-cf-Custody fc'r- .s •••.â aec! for a^-y

"ana E^tract'cn Custoay forrt''S are mciucifed for tre
sa^Tx'e .-.as in ETC's ccssessicn.

305:110



CTy* ENVIRONMENTAL Seal No. • 6> T ?*•_> 3 ETC Job # .
C f W TESTING and CERTIFICATION ORIGINAL

CHA/A/ OF CUSTODY FORM (CC1) DateSflalfiri 6NOU.1986 RyrM.I./

company HELLERTOUN MANUFACTURING _________ Attn • MARK SCHULT2

Facility/Site: C/0 GUARD OFFICE-SILVER ROAD _Ph™r

Address: HELLERTOUIN.PA. 1B055_____

SAMPLE IDENTIFICATION

Facility: I Q H j q n q u q M I I |___________x__________________________
Facility/Site Code (Optional Sampft Point Descriptions*

Sample Point: D̂ J-K- |S |P|" |41 I I I I I [•*-*-* If ID \9\£\ M l^ \° P I L I I I
Source Code Your Sample Point ID Start Oala Start Time Elapsed Hours
drombeiowi neii (usniyi _ (YY/MM/DDi (J400 nr cloeki (composite)

Source Codes: v fall I lib lty$ IO/////?
Well..(W) Outfall.... (0) Bottom Sediment... .(B) Surface Impoundment.. ..(I) L«aoh/te Collection Sys.... .<C) Other . . . . . .
Soil...(S) River/Stream ,(R) Generation Point.,.... .(6) Treatment Facility ..... .(T) Lak«/0c«an ........ ......(L) Specify_____

SHUTTLE CONTENTS
BOTTLE

No

1

1

1

1

1

1

2

7

1

Typ«

M

PN

B

CN

A

D

g
E

TB

Size

500 Ml

125 ML

125 ML

125 ML

500 Ml

500 Ml

40 ML

1 L

40 ML

Prtssrv.

. HN03

H2S04

H2S04

NAOH

BAKED
DI
RINSE
SOD.
THIOL

BAKED
GC/MS
H20

ANALYSIS

METALS

PHENOLS

NITRATE

CYANIDE

SOLIDS,TD/SULFATE

FLUOR IDE

UOA

EXTRACTABLES

TRIP BLANK

SAMPLER
Flit (Y/N) Observations

LAB
Observations

^
^

^

^

^

Ŝ

^

^

/

CHAIN OF CUSTODY CHRONICLE

1.

2.

3.

4.

.AB
SHUT

Shuttle Opened By: (print) A/J SttJt'-7?^, / i . ^ ** i t *^
SignatureO^^1 . VK j L̂ *̂̂ \£\ '
1 have received these materials in good condition
Name:

Date: Time:

1 have received these materials in good condition
Name:

Date: Time:

Shuttle Sealed By: (print) ,. •JcA/t'-TZ.
Signature: }̂v> i-~4*. 5 L-£~~**r"

JSE= ONLY Opened By: ̂?«U/? \)<̂ f̂ ŝî
rTLE# 131 0 TPMP . "C 12-

Date: /;_ /t - «•/ Time:* i i i* C p

Seal #: Intact:
from the above person.

Signature:

Remarks:

from the above person.
Signature:

Remarks:

Date: /f-/c a t Time: // JO

Seal#: f»p ̂  77ft lntact:
H-to- tl/l//B&> Tim- S~I&PM

SEAI . _s>rr5te rr»ND "£UT&£jf* 4 f



CTf* ENVIRONMENTAL
C 1 V»» TESTING and CERTIFICATI

FIELD PARAMETER

\ \ \ \ \ \ I
PURGE DATE
(YY MM DO)

SAMPLING METHOD:

1 1 A-SlSampler Type j __ | B-IS
C-B

Sampler Material | __ | B-M

Tubing Material | __ | £JJ

Sample Composited Y/N

Well Elevation (ft/msl)
Depth to Ground water (ft)
Groundwater Elevation (ft m

1st 1 1 1 1 i <STD> !

————————————————————— ————————————————————— ————

ON FTr-,IOP* P4-&53 ^
1 1 / 1 t / ^L [3 ^f ti, 1 1

cr\BH* //̂ oo» Sample Point liiJ ICdl2J±ll — IZ_J — 1 — 1 — 1 — L, J
r\JHM (lsL*_y Source Code Sample Point 1 D |

FIELD PROCEDURES
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1

START PURGE ELAPSED HRS WATER VO1. IN CASING VOLUME PURGED
(2400 Hr Clock) (Gallons) (Qallonj)

ibmersible Pump D-Dlppar/Bottle
CO E-Baller X-Other
*dd«r Pump F-Scoop/Shovtl (SPECIFY OTHER)
flon C-PVC
»tal D Plastic X-Oth»r"Jl u fl«CIFY OTHER)

»u" UilllCUII tMCCIFY OTHER)

PrpcMtiw/Preportloni

FIELD MEASUREMENTS
1 1 1 1 i ! Well Depth (ft) 1 1 1 i 1
1 1 1 1 1 1 Sample Depth (non-well) (ft) 1 1 i 1 1

,n 1 1 1 1 1 1

„* 1 l l I 1 1 „"£?"- 1 1 1 1 1 1 1 1 1 1 m
ph ~ ap*c. eond. (othw panuMtat) vahit units — •

9nJ I 1 1 1 «™> 2_H | | | | | | -ftl | 1 i 1 I I ! 1 1 1
•pK-cond. (oHwrparamalw) vaUx units

, M 1 1 1 1 1 1 Um/Cm 1 1 1 1 1 i 1 1 1 1Ird 1 1 1 1 1 1 .««•<- 1 1 1 1 1 1 1 1 1 1
ph sp«c. eond. (other |MnnHit*n »ik» unlit

4th 1 1 1 i !<*TO, 4th 1 1 1 1 1 1 Sft 1 1 1 1 1 1 1 1 1 1

1 f 1 1 <•"
Sampl* T»mp

Samale Appearance;
Weather Conditions:

>p*e. eond. (ettwrparanxtar) >aKi« units

1 1 ! INTU
Turbidity

FIELD COMMENTS

Other

FILTERING: Use Chain

Sampler:

of Custody (CC1) to indicate which bottles were filtered
.

Pmniover: m
(Print) • ' ' ———————————————————— —— «

1 certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

C<nt)| O (Signature,

OPIGINAL



LABORATORY CHRONICLE: GC-MS Department

HATP Ar-.ua.?, SHIFT
FRACTION ,/OP
INRTPNMFNT L.
TUNFFILE ftfV-Coi
SFOUPNCE FII P .ittL.
METHOD FILE WAAL.
ID FILE Sr̂ -*
ANALYSTS /7<ZV̂ vx̂  ///

fJî -̂Tĵ ^̂ ff
SUPFRVIROR '̂ ^̂ L̂T̂ ,*,̂
BATCH *'s £>vJ3q?£*

(PLEASE INITIAL)

CURRENT
CSOS STATUS

ACQ
WIP

STANDARDS
UPDATED

0*T« ll/ZS/Pfi.
•v -Jja-

STANDARD

p-g^Pft
tnWrvd -f*r-} ?_

•̂ 3 4. ̂  r r oejaJr̂ -
APTC/i'ijnA

CONC
PPM

•r?o
5̂
<̂,
/A

LOT
NO.

l*-7?«

(=,-7̂ 7
/Vfo7/
HddVA

LOT
VOL.

;
/o
/o

•5 /o v*
'

NAME DATA
FILE

uL
INJ

ALS OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

•p-r?SFP> Z.V. l

^ <".'<?

f

Ofc

QIC

\f

O*
R

J2_

/fir
M-7SV3 5



J>
LABORATORY CHRONICLE: GC-MS Department

nATF /l/13/Pt SHIFT
FPAr.TI/iNJ /? /
INSTRUMENT J If̂ J'SSf

sMffS'/TIIWFFILF / ̂ r-
SFOIIFKir.FFII F %±*̂
MFTWnnFIIF //I . f
ID FILE // A $7 ty*
ANAI YST(S) /̂ tf4̂ -̂TsS&&C&

Cl IDCD\/tC^D ?}( £L^ X)J~-rr < jf /l/i /

p ATOLJ jt'e r1̂ ^ ' S~tyy£

(PLEASE INITIAL)

CURRENT
CS05 STATUS

ACQ

Wl»

STANDARDS
UPDATED

DATE

•Y

STANDARD

" ffl * f
/! L^Zir^ '
// <£j&7n̂̂ JJ'

7y

CONC
PPM

LOT
NO. .:•

305314

NAME DATA
FILE

uL
INJ

o.cca

ALS
# OIL TAPE* SPECIALS

(WRITE A-TYPE)

-P<<?A

PLUS '
Y)N



LABORATORY CHRONICLE: GC-MS Department We I af

DATE _S£ajJ2_L___SHIFT.
FRACTION.
INSTRUMENT
TUNE FILE_e££XQZ-^^________________________________________ f_O

* -***••• — ——— ' ^<. . ,.__I.M « JL.A ««^ ttJ S *~9 t

METHOD FILE
ID FILE myOiQ) '—————rrin^^wm-.————————i——La—————i /Ton-rn- 73 /O.

ANALYST(S) _G

(PLEASE INITIAL)

CURRENT
CS05 STATUS

STANDARDS
UPDATED

STANDARD
CONC
PPM

LOT
NO.

LOT
VOL.

ACQ ^ .t»î ?T> /

NAME DATA
FILE

uL
INJ

ALS OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

V-J
' / g-

rrn

_0̂

OK

7

OQ-

o Qf fer

_atc

_Ql

ETC FORM f10Z

305315



LABORATORY CHRONICLE: GC-MS Department

HATF P,ft»lpa SHIFT
FRACTION x/o»
INSTRUMENT A rr>
TIJNFFIIE APtTO^
SEQUENCE FILE Ĵ ô
METHOD FILE vto«m
ID FILE fVWOft
ANALYST(S) .VQ....'-̂

SUPERVISOR &bZL*&&-!LJ<SJ. — ̂
RATPH *'« /"NV/̂ iQ ̂ *il

(PLEASE INITIAL)

CURRENT
CS05 STATUS

ACQ
w*

STANDARDS
UPDATED

DATE
IV

STANDARD

O/s opq&-£, ĉ n

CONC
PPM

9̂: —TCP- —

LOT
NO.
~W

VOL.

NAME DATA
FILE

uL
INJ

ALS OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N

Nlfr

3Q5yy§b;



uI
f-

L.JORATORY CHRONICLE: S, .iple Preparation Department
Sample
Number

PMl/

PW93

Log
Link

FRACTION

Sample
Vol. (ml)

fCOO
/OCO

ono/ooo
/OO 6
ICC6
1000
IMG

/O&O

fit/CM
930

Cue

Extract
Vol. (ml)

1.0

(.6

f.O

.o

0

f.O

/.o
/A
/c)

Commtnts

J.

Amt (ml)

/D

/il
/oo

Lot*

Al£

OC Batch # <£> <_2 / "3

Analysis

M.M>

Turnaround

Date. r
Extraction Method:

%HC.i£
Soxhlet __

Other.

COMMENTS

SURROGATE
Amt (ml) Cone.

SD
Lot#

.__ UPO/Sup«rvison
Cone.: f̂ '̂ //'lit* /_________ Splk«/Surr. V«rlfled: ̂_«_

305317



ETCnwwtpcwrictTw LABORATORY CHRONICLE: GC-MS Department

HATF \YWb* SHIFT
FRAr.TinN /̂ y/y.LD
INSTRUMENT J-
TliNFFIIF fVr-fdO(
SFOIIFNCFFII E ' A ft F 1 A<A 'F"
METHOD FILE ^ fSr-tAP t- '
ID FILE *t-A-6l£>
ANALYST(S) A,, fto1

W' n i )SUPERVISOR O*C-?̂ 5-y-K./<-CdA_-/
BATCH #'s __ £>, lar'Zf__jyA ô  >̂

.C//V _jotn_7
MPLEASE INITIAL)

CURRENT
CS05 STATUS

ACQ
WIP

STANDARDS
UPDATED

DATE

•Y

STANDARD

iCn/A-Lio $rtv
——— -4 ————y

z*y. s~-rc>
•?_•<•/- AfiX

•O S
~ - \. **̂

/ô *~Jc x'
\\ X

/

CONC
PPM

^M?
<̂5D
4 £>

-fcr, 0

x
/

/
^

LOT
NO.

l4V±J
/V4±ff
ta.u*- 7

"te-Zf—
/-_î />»

vô

305318

NAME

.fit

4
Dtt5T7 rV

0̂ 1

I.

ALS

4-

OIL TAPE* SPECIALS
(WRITE A-TYPE)

PLUS
Y/N



LABORATORY CHRONICLE: GC-MS Department
DATE vV-yV'^ SHIFT
FRACTION f̂ /fcfO-O
INSTRUMENT ". "-f~
TUNE FILE t̂ -TT-«n̂
SFOUFNr.EFII F AJlf-C,\ '/JV̂ L-
METHOD FILE U> -̂fAcr?̂
ID FILE -t̂ l'O
ANAI VSTfSl ~ \v fâ x

SUPERVISOR î {̂ Ut<p̂ -iLJJĴ A )
D ATr"*U M*e •

(PXEASE INITIAL)

CURRENT
CS05 STATUS

ACO

WIP

STANDARDS
UPDATED

DATE
IY

STANDARD

•K ,
/ P/* *̂ l̂r '

t&zrf̂ ^ 3cf
Ai '

CONC
PPM

^
•̂ f̂~
!+ ——

LOT
NO.

LOT
VOL.

NAME DATA
FILE

uL
INJ

ALS
* OIL TAPE* SPECIALS

(WRITE A-TYPE)
PLUS
Y/N

o2Sl
G P. £,€>&> Ar •VY5

-xt,
y?

A.
_o_rkl

30531S(



LABORATORY CHRONICLE: GC-MS Department

HATF /Jrf Ẑ Ĵ fL SHIFT
FRACTION_____—ILL
INSTRUMENT _______ZL_
TUNEFILE______
SEQUENCE FILE__;
METHOD FILE J/VPiV • AL iDV
ID FILE _____(tl U?
ANALYST(S)

SUPERVISOR X [_4L*-J&t}-K JUJLLt_}
BATCH #'s.

(PLEASE INITIAL!

CURRENT
CSOS STATUS

AGO
WIP

STANDARDS
UPDATED

•Y

STANDARD

1/fV
"Q. /AS I

CONC
PPM

60

lee

toa

IT

LOT
NO.

NAME

C. C^^6"
J2?// 3

A/
r_X.

-V. Tf //~ ' ft r'Jr

305320——^—«——t-iL

DATA
FILE

uL
INJ

ALS
*

7

/£>

It

-2*

OIL TAPE* SPECIALS
(WRITE A-TYPE)

A-VIZl o

PLUS
Y/N

y

-S
r

-»-
iM



LABORATORY CHRONICLE: GC-MS Department
nATF Hfete/U SHIFT
FPAr.TIOM AN?
IW5TBIIMFWT A/

TUNE FILE
SFOIIFNOFFILE
METHOD FILE
ID FILE ,^,/;
AKIAI VCT/C\ X; . i/t/Jfcsji- •

frl lttCO%/l_*s^n ^S IT /? • U'r\*Jr-ii' I I A m I

BATCH *'« <3 W .i /ur V - 0 3 «5 0 / 3

(PLEASE INITIAL)

CURRENT
CSOS STATUS

ACO

WIP

STANDARDS
UPDATED

OATE

•Y

STANDARD

" i2_^ iL̂ ~̂
f̂

CONC
PPM

LOT
NO.

\

•n \
/C1***̂ **7A —————

LOT
VOL.

NAME DATA
FILE

uL
INJ

ALS
* OIL TAPE* SPECIALS

(WRITE A-TYPE)
PLUS
Y/N

-24

QJ
Nl

3J

f .3 57
^ iJ Vf 3 3

>



SUBCONTRACT LOGLINK ;./?&. 6
REQUEST FOR ANALYSIS

and SAMPLE CHAIN OF CUSTODY MATRIX '.

NAME OF SUBCONTRACT LAB:

ETC JOB NUMBERS:

TURNAROUND IN DAYS: A/o£W/f-- DATE DATA REQUIRED: ///oU-
(If deadline cannot be met, contact ETC Subcontract Group).

Send invoice, bill and reports to : ETC Subcontract Group
(201)225-6786

••»*»~~»-»""^~»™l"-»«~'« «•-"-*••"-»«•-»-»-»*»-»•»*•-• —— ——-__•«••••_,*•••_,,..,»• -p w ,•>•_•«(_»-»_»__-»----.«__-»«_.-»*».»»«.,-i.a_,

Please perform the analyses requested below;
___Acidity ___Alkalinity Ammonia (probe)
_____Airanonia(di.st) ___Bicarbonate ___BOD(5 day)
___Bromide ___Carbonate ___Chloride
___Chem.Oxygen Dem. ___Chromium+6 ___Fecal Coliform
___Total Coliform ___Color,apparent ___Cyanide, total
___Fluoride ___Formaldehyde (UV) ___Hardness
___Nitrate (N03) ___Nitrite (N02) TKN
___Odor ___Oil t Grease(grav) ___T.Organic Carb.
___Pet.Hydro(IR) ___Pet. Hydro (grav) ___Phenolic s, tot.
___Phenolics(5ug/l) ___Phosphate(ortho) ___Phospate(total)
___Phosphorus (tot.) ___Silica (dissolved) Jf Sulfate(S04)
___Sulfide(S) ___Sulfite(SOS) ___Surfactant (MBAS

Solids. Total ___Solids, Tot. Diss. ___Solids, Tot .Set.
X Solids.Tot. Sus. ___Solids,Tot. Vol. ___Turbidity

___Gross Alpha,Beta ___Radium 226 ___Radium 228

Others: _____ __ ______________

Chain of Custody Section forjCouryiey Pick up at ETC
Sample(s) Relinquished by:(ETC)

Time: V' 3<3p.».
Sample(s) Received by:. *______________ _____________

Ti=>«: V/̂ î Dat*rf7 / iJ/zs/ff/̂
Chain of Custody* Section for Sending Sample from ETC

Sample Shuttle aealed by
Date: ___ / ___ / ___ Time: ______ Seal Number:
Sample Shuttle opened by : ____________________________
Date: ___ / ___ / ___ Time: ______ Seal Number: ____________
Has the Seal intact? ______ Are the shuttle contents in good
condition? __________________________________________

Chain of Custody Section for Returning Sample to ETC
Sample Shuttle sealed by:.
Date:___/___/___ Time:______ Seal Number:.

Sample Shuttle opened by :_______________
Date:___/___/___ Time:_______ Seal Number:
Was the Seal intact? ______ Are the shuttle contents in good

305322 condui°n'



me - c«T(r,c_T»o* CONVENTIONAL CHEMISTRY .-.* wyze* c*> ,

TEST'-
> M

fii/M

rtftx̂ l fi $472 cO.03
3.1*0 005

21 0-QL
Oo3

iM.
4TT)Ml-l_0

0*TJ*-*i>

KPr

Wf &6GQ OOl t-frl
ftol- H
003 17? 7?
_0i. .OM'

&531
rr&

i 005
Ot3 On

OA/QCÔ IÎ rt **-' ——— ' - ~» v.Ĥ M̂ nfo/fe
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I
T———^̂ *>af»/«. EWVmOl

If F f W TESTING

72:57" '.
/flf-M̂ e £

ySSXSw**™ CONVENTIONAL CHEMISTRY LAB

'-̂ ~t v* J
'. is'J. i

75-*

ir-i

.7m

pan 7

Paul

.002?

.0011

OOlc)

JO

• Of'/

fix-*"

/7W2

f
^ vrr?

PI/ 2V

coin

. 0

.0 till

tiu

/>*•«"•

(*>•*•<>•

ft£f&

(.00

O.S-o

0.--0

. Of

.99

Analyses QA/QC Data R«port

MCTHOOMAMK

Sc**0 W«nk (Known)
So*«d HMk Itauft
(tocovwy

KTtWUL MET. OC

3053,2
Known

.IS J

JcfciDuXCTQ

QuoOMtt XMyM

JO. t SpttW ICTC)

Amount SpkM

f >7'Y

f>7<

03*3.

No.,
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CONVENTIONAL CHEMISTRY LAB fatfaf*



TESTING r- r,*Tiw™ CONVENTIONAL CHEMISTRY LAB

** c'"'
XMfatCV-/!.

ftepea

. 007

17701

A/V7/0
.00* g-ot.

.COT

f-im
evsr*
rirrs

fit if

.00 3.

ftn

Ov/*

7*f 2

13.W

/o i.
. H 09 .20J'

<<-<*» . o/l-J

/7?ff

on
006

Pa tn
P377*

fvte*

MNTB

L -1L -f1"7?. _̂ -<r

A«/l

OC Bated* _ -,
Analyse* QA/QC Data Report _______Cy-oo S

0.004
Sptkao Wank (Known) . • o o o.eef

O.COI
,t>?

JOA • SPAM (ETC)
IXTIMUL mr. oc 0,0
Known Value Amount S»*a«
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ETC %X%NciL*T*,c™» CONVENTIONAL CHEMISTRY LAB

'TTgT' • T̂vA-i*'̂ ' £ //̂ ,,-y. WV/X

*****

tfoir

fuu.

itJi 7

ft* y

1*25-3

SCti?

ffrf-

.•it

Oitt

. 0270

Oofi/

»nt-

006

~oo(,
. oaf

~ OO(>
03.0 (

2X.ST

.oar

0*7

Ofct

lt2.SC, P5WY

it?*

~oo(,

o of,

00*77

.OOJt

ooffC

.00)

oo

0*01-

Zoo ,2(0

/o

OC Batch i
Analyses QA/QC Data Report
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TESTING and CERTIFICATION

LOG

LABORATORY CHRONICLE: Metals Department

AA Prep

ETC FORM <no:

Chemist Date
Hg Prep ________ , ————————— ————'.—

ICAP P̂ P ̂ 1̂-Â ĴPOÂ  £i

Lab Supervisor ?<â  frvn OA^-______ Date

| - 305332


