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1. INTRODUCTION 

Emission tests were conducted at the No. 2 Rotary Aggregate Kiln of the Solite 
Corporation's Hubers plant in Brooks, Kentucky on July 8, 1992. Stack sampling was 
conducted by personnel from Industrial & Environmental Analysts, Inc. (IEA) and their 
subcontractor DEECO, Inc. Process samples were collected by personnel from Solite. Sample 
analysis was performed at Triangle Laboratories, Inc. in Research Triangle Park, NC; Research 
Triangle Institute in Research Triangle Park, NC; Ross Analytical Services, Inc. in Strongsville, 
OH; and CAE Analytical Services in Palatine, IL. 

Testing was conducted on the kiln to demonstrate compliance with the Resource 
Conservation and Recovery Act (RCRA) 40 CFR Parts 266.104@) through 266.107 performance 
standards for carbon monoxide, particulate matter, metals, hydrogen chloride and chlorine 
emissions. The objective of this compliance test program was to demonstrate that each 
Lightweight Aggregate Kiln is capable of burning hazardous waste within the following emission 
limits: 

0 Particulate matter (PM) emissions less than 180 mgldscm (0.08 grldscf) corrected 
to 7 percent oxygen. 

Compliance with EPA's tiered screenine. emission limits for selected metals 6 b .  0 
As, Ba, Be, Cd, Cr, Pb, Hg, Ag and TG, hydrogen chloride (HCl), and chlorine 
(ClZ). 

0 Compliance with a 100 ppmv carbon monoxide (CO) emission limit based on a 
60-minute rolling average and continuous correction to 7% oxygen. 

The trial burn program was designed by Solite Corporation and their contractor (Four Nines, 
Inc.) to demonstrate the capabilities of each Aggregate Kiln to effectively utilize waste fuel 
materials within the performance parameters set forth in the applicable regulations. To 
demonstrate compliance with the applicable Tier I11 requirements, the Liquid Burnable Material 
(LBM) feed was spiked with tetrachloroethene, arsenic,beryllium, cadmium, chromium, and 
lead. 

Process samples of LBM feed were collected for analyses of metals, chlorine, ash, Btu 
content, density, and water content and the LBM flow rate was determined. Process samples 
of raw feed, aggregate product, and baghouse dust were collected for analyses of metals' 
analysis, chlorine, and water content. 

... . 
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2. SUMMARY OF RESULTS 

The No. 2 kiln was tested with triplicate test runs while operated at one process 
condition. Each test run was approximately three hours long. Each test involved sampling the 
stack gas emissions with three separate manual sampling trains; a combined particulate 
matter/HCI/Cl, train; a multiple metals train; and a hexavalent chromium train. A continuous 
emission monitoring system was also operated during each test run to measure stack gas 
concentrations of oxygen (9), carbon dioxide (COJ, carbon monoxide (CO), and total 
hydrocarbons (THC). 

Table 2-1 presents a summary of the mass emission rates (three-run averages) for PM 
(corrected to 7% 03, HCl, CI,, metals, hexavalent chromium, and the CO and THC 
concentrations (rolling one-hour average corrected to 7% 03. All the measured stack emission 
rates and concentrations were below the applicable emission standards for these two sources for 
all sampling runs. Any values shown as "less than" (<) indicate that one or more of the results 
were below the detectable limit for a given analyte, with the detection limit being used when 
calculating the average. In particular, the metals sampling train analysis was performed on two 
fractions, the probe wash and filter fraction and the impinger solutions, with the analytical 
results for the two fractions being summed. If one or the other fraction was below the detection 
limit, then the results for the entire sample train were reported as "less than", with the detection 
limit value used in the calculation. 

Table 2-2 presents a summary of the stack gas conditions measured during each test run 
for Kiln No. 2. With the exception of the moisture results for the hexavalent chromium 
sampling, the measured and calculated stack gas parameters for Kiln No. 2 were in good 
agreement among the three trains for each sampling run. The low moisture values for the 
hexavalent chromium train will cause a high bias in the calculated dry volumetric flow rate of 
the flue gas, and results in high bias in the mass emission rate for that train. All sampling runs 
on Kiln No. 2 were performed within the acceptable isokinetic variation range. 

Table 2-3 presents the results for each particulate matter/HC1/Cl2 sampling run for Kiln 
No. 2 in milligrams per dry standard cubic meter (mglM'), grains per dry standard cubic feet 
corrected to seven percent oxygen for particulate matter, and gramslhour (g/hr) for HCI and CI,. 

Table 2-4 presents the results for each multiple metals sampling run and hexavalent 
chromium sampling run for Kiln No. 2 in micrograms per cubic meter (pg/M3) and gramdhour 
(g/hr). The results for the multiple metals results were blank corrected following the specified 
procedures in Method 0012. These procedures do not allow for direct blank correction for blank 
values exceeding 1 pg, and other blank correction values are calculated. The values reported 
for multiple metals were not blank corrected. And because the front half acetone rinses were 
inadvertently not set off for analysis at the same time all other multiple metals samples were sent 
out for analysis, the results reported are the results from two lab reports. 
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TABLE 2-4 MULTIPLE METALS AND HEXAVALENT CHROMIUM STACK GAS RESULTS 

Run 1 

Metal ug1cu.M g / h r  

Run 2 Run 3 Average 

ug/cu.M g / h r  ug/cu.M g / h r  ug/cu.M g/hr 

Antimony 

Beryl 1 i un 

Chromium 

Mercury 
S i lver  
Thallium 

1.31 
1.95 
4.98 

to. 50 
2.17 
1.78 
1.44 

194.67 
4.94 
1.01 

to. 50 

0.063 
0.094 
0.240 

to. 024 
0.105 
0.086 
0.070 
9.426 
0.239 
0.049 
t0.024 

7.01 
6.25 
2.96 

to. 82 
1.24 

t4.90 
<0.97 
43.14 
2.62 
0.69 
t0.82 

Kiln No. 2 

0.341 
0.304 
0.144 

0.060 
to. 040 

to. 239 
to. 046 
2.101 
0.128 
0.034 

to. 040 

~ 

4.62 
0.42 
9.69 
<0.47 
6.13 
t2.81 
(0.67 
54.71 
2.81 
1.59 
t0.47 

0.226 
0.021 
0.475 

to. 023 
0.300 

<O. 138 
to. 033 
2.681 
0.138 
0.078 

to. 023 

4.313 
2.747 
5.877 

to. 597 
3.180 
t3.163 
t1.024 
97.507 
4.203 
1.097 

t0.597 

0.210 
0.140 
0.286 
to.029 
0.155 
t0.154 
to. 050 
4.736 
0.168 
0.054 
t0.029 

For the Brooks Kentucky, ki ln  No. 2, Beryllium and Thallium were n o t  detected 
in any sample. Antimony, Arsenic, Barium, Cadmium, Lead, Mercury, and Si lver  were 
detected i n  a l l  samples. 
Lead had the highest stack concentration of a l l  t a rge t  metals, for a l l  three runs. 
The metals r e su l t s  fo r  each kiln were f a i r l y  consistent for each r u n ,  with lead 
having the grea tes t  run-to-run variation in quantity of t a rge t  metal, and Arsenic 
having the grea tes t  run-to-run var ia t ion by percent. Hexavalent chromium was only 
detected the f i r s t  r u n  sample, and, i n  a l l  cases, the r e su l t s  fo r  hexavalent chromiu 
were lower than the to t a l  chromium emissions. 

Chromium was not detected i n  the second or  t h i rd  runs. 



3. PROCESS OPERATION PARAMETERS 

The No.  2 rotary aggregate kiln burn liquid waste as fuel from the ECSI storag 
tank farm. Kiln No. 2 is 8 ft. in diameter and 125 ft. long with a typical estimate 
heat release rate of 30.0 mmBtu/hr. The typical feed material is a mixture of clay, 
shale, and slate mined from an adjacent quarry, which is crushed and sized before 
feeding at the cold end of the kiln. 
the shale to a temperature of at least 18OO0F, the temperature at which the material 
expands, or "bloats." 
then to fabric filter baghouses for particulate removal. 
common baghouse, with the ducting designed is such that only one kiln uses the 
baghouse at a time. The system uses an induced draft fan at the exit of the baghous 
which discharges to a single exhaust stack. 

Figure 3-1 provides a diagram depicting the various locations where the proces 
sample were collected. 
the product, baghouse dust, LBM, and raw feed samples collected during each test run 
for Kiln No. 2. 

Analysis of the raw feed showed: chlorides, beryllium, cadmium, total chromium 

Lightweight aggregate is produced by heating 

Exhaust gases from the kilns go to ducting for.gas cooling, 
Kilns 1 and 2 share a 

. 

Tables 3-1 presents a summary of the analytical results for 

mercury and silver, to all be below detection limits. thallium, lead, barium, and 
arsenic results were consistent for all three runs of the raw feed. 
only detected in the first run of the raw feed. 

Analysis of the product gave non-detects for Chlorides, Antimony, Cadmium, 
Mercury, and Silver. All others had consistent results for all three runs. 

Baghouse Dust gave a non-detect for all runs of silver, and run 1 of antimony. 
All other results are consitent for the three runs. 
grams per kilogram of Lead. 

LBM gave non-detects for the first and third runs for antimony, the first run 
of Lead, and for all three runs for:Arsenic, Barium, Beryllium, Cadmium, and 
Thallium. 
were consistant for all three runs. 

Antimony was 

Baghouse dust averaged 21.1 

The first run of mercury was twice the third run,'but otherwise results 
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4. SAMPLING AND ANALYTICAL PROCEDURES 

Table 4-1 presents a summary of the overall sampling and analytical protocols used for the 
Certificate of Compliance test program for Kiln No. 2. All sampling and analytical methods employed 
for this test program were performed in accordance with the procedures outlined in the Methods Manual 
for Compliance with the BIF Regulations - Burnine Hazardous Waste in Boilers and Industrial Furnaces 
EPA/530-SW-91-010, December 1990, and those referenced in EPA-SW-846. 

4.1 Samuline Point. Flue Gas Velocitv. and Volumetric Flow Rate Determination 

The stack gas sampling ports were located at the exhaust stack 21.8 ft. (4.1 duct diameters) 
above the flow straighting vains located just above the junction of the duct breaching, and 3.4 stack 
diameters from the nearest upstream disturbence. The CEM port was located slightly above the 
isokinetic ports. This location meets the minimum specifications for selection of a measurement site as 
outlined in EPA Method 1. Schematics of each sampling location are shown in Figure 4-1. 

A 24-point velocity/particulate traverse in each of two 900 directions was made at the sampling 
location using a type4 pitot tube and sampling nozzle (glass) in accordance with EPA Methods 2 and 5 
procedures. Gas temperatures were measured using calibrated Type K thermocouples and digital readou 
devices. 

Dry gas molecular weight was determined using the oxygen and carbon dioxide measurements 
following EPA Method 3A employing the IEA continuous emission monitoring system (CEMS). Stack 
gas moisture was measured in accordance with EPA Method 4 procedures for the condensation option 
contained within Methods 12, 13, and 0050. 

4.2 Samuline and Analvsis for Flue Gas Metals 

EPA Method 0012 sampling trains were used to collect metals stack gas samples from the Kiln 
No. 2 sampling location. A glass nozzle and glass probe liner were used with a quartz fiber filter and a 
Teflon filter support. The first of two impingers each contained 100 ml of 5% nitric acid/lO% hydroge 
peroxide solution, the third impinger was empty, the fourth and fifth impingers each contained 100 ml o 
10% sulfuric acid/4% potassium permanganate solution, and the last impinger contained silica gel. 

Analytical procedures followed those outlined in EPA Methods 0012 in Methods Manual for 
Comuliance with the BIF Regulations - Burnine Hazardous Waste in Boilers and Industrial Furnaces, 
EPA/530-SW-91-010, December 1990, and those referenced in EPA-SW-846. The probe and nozzle 
rinses and the quartz filter were subjected to microwave digestion with concentrated hydrogen fluoride 
and nitric acid. After an aliquot was removed for mercury analysis, the 5% nitric acid/lO% hydrogen 
peroxide solution was reduced to near dryness, and digested with nitric acid and hydrogen peroxide. 
The metals, except mercury, in these solutions were measured employing Inductively-Coupled 
Plasmography WP) .  
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TABLE 4-1. SUMMARY OF SAMPLING AND ANALYTICAL METHODS 
USED FOR CERTIFICATION OF COMPLIANCE TEST 
PROGRAM ON LIGHTWEIGHT AGGREGATE KILN NO. 2 

Three 120-min 
test runs; 60 ft' 
minimum gas 

sample 

Sampling 
Procedure 

Stack Gas Streams 
Stack gas flow pitot tube 

EPA Method 2 

HCI and CI, 

Dry gas molecular 
weight 

Three 60-min 
test m; 45 ft' 
minimum gas 

sample 

Three 60411 
test runs; 45 ft' 
minimum gas 

samole 

EPA Method 3A 
continuous 

Sb, As, Ba, 
Be, Cd, Cr, 
Pb, Hg, Ag, 

and TI 

Cr+6 

Stack gas moisture 

Total hydrocarbons 
concentration 

Particulate matter 
concentration 

EPA Method 25A 
continuous 

~ 

EPA Method 4 
traverse 

integrated 

EPA Method 5 
isokinetic 
traverse 

integrated 

Hydrogen chloride 
and chlorine gas 
concentration 

Metals concentration 

EPA Method 0050 
isokinetic 
traverse 

integrated 
back-half of 

EPA Method 5 

EPA Method 0012 
Multiple Metals 

isokinetic 
traverse 

integrated 

Hexavalent 
Chromium (Cr+? 
concentration 

EPA Method 0013 
isokinetic 
traverse 

integrated 

Carbon monoxide 
concentration 

EPA Method 10 
continuous 

Analytical 
No. of Samples Parameters 

During each 
isokinetic test run 

During whole 0 2 ,  co, 
testing period 

During each Moisture 
isokinetic test run content 

Three 120-min Particulate 
test runs; 60 fi' matter 
minimum gas 

samde 

During whole 
testing period monoxide 

During whole 
testing period 

Analytical 
Procedure 

EPA Method 2 
Inclined 

EPA Method 3A 
electrochemical & 
nondispersive IR 

EPA Method 4 
condensation 

and gravimetric 

EPA Method 5 
desiccation 

and gravimetric 

EPA Method 9057 
ion chromatography 

Microwave 
digestion 

EPA 6010 ICP 
GFAAS 

EPA 7041 (Sb) 
EPA 7060 (As) 
EPA 7241 (Pb) 
EPA 7841 (TI) 

CVAAS 
EPA 7470 (Hg) 

EPA 0013 
ion chromatography 

with a post 
column reactor 

EPA Method 10 
gas filter 

correlation NDIR 

EPA Method 25A 
FID 

(con time 



TABLE 4-1 (Contini 

Liquid Burnable 
Materials 

Analytical 
Parameters 

~ 

-BM Flow Rate 

4PCE Residuals 
3aghouse dust 
concentration 

Analytical 
Procedure 

Sampling 
Procedure 
or Method 

s004 
b P  

Mass flow meters 

so04 
tap 

No. of Samples 

One grab every 
15 minutes 

field composite 

container 
500-mL glass 

One grab every 
15 minutes 

field composite 
500-mL glass 

container 

Continuous 

One grab every 
30 minutes 

field composite 
1-L glass 
container 

Metals 
Sb, As. Ba, 
Be, Cd, Cr, 
Pb, Hg, Ag, 

and TI 

Chlorine 

EPA 3040 
solvent dilution 

EPA 3050 
acid digestion 

EPA 6010 ICP 
GFAAS 

EPA 7041 (Sb) 
EPA 7060 (As) 
EPA 7241 (Ph) 
EPA 7841 (TI) 

CVAAs 

ASTM D808 
bomb combustion 

absorption and 
titration 

ASTM D482 
combustion 

Btu Content ASTM D2382 

calibrated flask 

Water Karl Fisher 
Content titration 

Flow rate 

Metals EPA 6010, 7000s 
ICAP & AAS 

(continued) 
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TABLE 4-1 (Continu' 

One grab every 
30 minutes 

field composite 

container 
500-mL glass 

Test Parameter 

Metals 
Sb, As, Ba, 
Be, Cd, Cr, 

and TI 
Pb, Hg, Ag, 

Kiln Feed Stream 
Raw Feed 

Product stream 
Lwt. Aggregate 

Sampling 
Procedure 
or  Method 

so07 
trowel scoop 

So06 
trier-corer 

Analytical 

One grab every Metals 
30 minutes Sb, As, Ba, 

container 

One grab every 
30 minutes 

field composite 
500-mL glass 

container 

Chlorine 

Water I Content 

One grab every Chlorine 
30 minutes 

field composite 

container 
500-mL glass 

Water t Content 

13 

~~ 

Analytical 
Procedure 

EPA 3050 
acid digestion 
EPA 6010 ICP 

GFAAS 
EPA 7041 (Sb) 
EPA 7060 (As) 
EPA 7241 (Pb) 
EPA 7841 (TI) 

CVAAS 
EPA 7470 (He) 

ASTM D4208 
bomb combustion 

ion selective 
electrode 

ASTM D3173 
modified 

pulverize, dry 
and eravimetrv 

EPA 3050 
acid digestion 

EPA 6010 ICP 
GFAAS 

EPA 7041 (Sb) 
EPA 7060 (As) 
EPA 7241 (Pb) 
EPA 7841 (TI) 

CVAAS 
EPA 7470 (He) 

ASTM D4208 
bomb combustion 

ion selective 
electrode 

ASTM D3173 
modified 

pulverize, dry 
and gravimetry 
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Mercury analysis was performed by Cold-Vapor Atomic Absorption Spectroscopy (CVASS). 
Samples with low levels of antimony, arsenic, lead, and thallium were subjected to addition 
analysis employing the more-sensitive Graphite Furnace Atomic Absorption Spectroscopy 
(GFAAS). 

4.3 Samulinp and Analvsis for Flue Gas Hexavalent Chromium 

EPA Method 0013 sampling trains were used to collect stack gas samples for hexavalent 
chromium from the Kiln No. 2 sampling locations. After the glass nozzle, a Teflon union tee, 
a Teflon probe and recirculation line, and a peristaltic pump fitted with C-flex tubing were used 
for recirculation of the impinger solution. Due to the high acid gas levels in the stack gas, the 
first Teflon impinger contained 250 ml of 0.5 N potassium hydroxide solution. The second and 
third Teflon impingers each contained 75 ml of 0.1 N potassium hydroxide solution, the fourth 
Teflon impinger was empty, and the last impinger contained silica gel. 

At the conclusion of sampling, each sample train was purged with nitrogen, at ten liters 
of nitrogen per minute, for a minimum of 30 minutes. During sample recovery, the pHs of all 
impinger solutions were checked, and found to be above 8.5. Following sampling recovery, the 
impinger solutions were filtered though 0.45 pm Teflon membrane filters. 

Analytical procedures followed those outlined in EPA Methods 0013 in Methods Manual 
for Comuliance with the BIF Regulations - Burning Hazardous Waste in Boilers and Industrial 
Furnaces, EPA/530-SW-91-010, December 1990. The filtered impinger solutions were analyzed 
by ion chromatography, with the separated hexavalent chromium being reacted with a 
diphenylcarbizide solution to form a hexavalent chromium specific chromophore that was 
measured with a spectrophotometer set at 520 nm. 

4.4 Samuling and Analvsis for Flue Gas Particulate Matter. HCl. and CI, 

EPA Method 0050 sampling trains were used to stack gas samples for particulate matter, 
hydrogen chloride, and chlorine (PMIHClICld from the Kiln No. 2 sampling locations. A glass 
nozzle and glass probe liner were used with a tare-weighed quartz fiber filter and a Teflon filter 
support. The first of two impingers each contained 100 ml of 0.1 N sulfuric acid solution, the 
third and fourth impingers each contained 100 ml of 0.1 N sodium hydroxide solution, and the 
last impinger contained silica gel. The sampling procedures and chloride analysis followed those 
outlined in EPA Methods 0050 and 9057 in Methods Manual for Comuliance with the BIF 
Regulations - Burning Hazardous Waste in Boilers and Industrial Furnaces, EPA1530-SW-91- 
010, December 1990. Particulate matter was determined by gravimetric analysis. HCI was 
determined by measuring the chloride ion content of the sulfuric acid impinger solutions. Cl, 
was determined by measuring the chloride ion content of the sodium hydroxide impinger 
solutions. The chloride ions in these solutions were measured by ion chromatography, with the 
separated chloride ions being measured with a conductivity detector. 

4.5 Continuous Measurement of Carbon Monoxide and Total Hvdrocarbons 
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Carbon monoxide was measured continuously in the flue gas using the procedures 
outlined in EPA Method 10. A gas sample was transferred continuously to a Thermo Electron 
Model 48 gas filter correlation NDIR analyzer. Output from the analyzer was directed to a data 
acquisition system which corrects to 7% oxygen (using the Method 3A values) and records one- 
minute averages. 

Total hydrocarbons were measured continuously in the flue gas using the procedures 
outlined in EPA Method 25A. A heated sample line was used to transfer the gas sample to a 
JUM Model VE-7 THC instrumental analyzer using flame ionization detection. Output from the 
analyzer was directed to a data acquisition system which corrects to 7% oxygen (using the 
Method 3A values) and records one-minute averages. 

4.6 Waste Feed Samuling 

Waste feed liquid stream samples were obtained from an in-line sample tap already 
present at the site. All liquid waste samples were collected at 15-minute intervals in conjunction 
with the flue gas sampling. Sample collection of the process streams was coordinated with the 
flue gas sampling such that sampling for the same analyte was completed at the same time (e.g., 
process samples for a test run were collected during the same time period as the flue gas 
sampling test run). 

At each 15 minute interval, a 100-mL grab sample for metals and a 100-mL grab sample 
for physical parameter analysis were collected. The 100-mL grab samples were cornposited 
immediately after collection into a 1-gallon jar at the sampling location, with the lid placed on 
the 1-gallon container between grab sampling events. At  the end of a test run, aliquots for 
different analyses were taken from the gallon composite jar and stored in 500-mL amber glass 
bottles with Teflon-lined caps. 

The following is a brief summary of the general procedures followed during the 
collection of liquid process stream samples: 

1. The sample line was purged appropriately to assure the sample was not collected 
from a static line. 

2. 

3. 

The precleaned container was rinsed with liquid from the sample stream. 

The required volume (typically 100 mL) was collected and transferred to the 
cornpositing container. 

The cornpositing container was placed in the cooler. Custody of the sample was 
maintained until it was transferred to the designated field sample custodian. 

4. 

4.7 Baghouse Dust Sampliw 

During each test run, the baghouse dust was collected in an empty silo. At the 
completion of each test run, the baghouse dust was emptied into a truck, and a sample was taken 
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from the truck, for metals and physical analytical parameters. 

4.8 Raw Feed Samuling 

Samples of the raw feed stream were collected at 30-minute intervals from the belt feeder 
The grab samples were field composited into two to the kiln’s cold end using a scoop. 

containers -- one for metals analysis and the other for chlorine and moisture analysis. 

4.9 Agereeate Product SamDling 

Samples of the hot aggregate product were collected with a shovel at 30-minute intervals, 
and placed in an aluminum pan to cool. After cooling, about 100 mL was taken from each 
subsample, and composited in a 950 mL sample jar. The composited samples were submitted 
for for metals, chlorine, and moisture analyses. 
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5. QA/QCPROCEDURES 

The objective of a quality assurance/quality control (QA/QC) program is to assure that 
the precision and accuracy of all environmental data generated by IEA for clients are 
commensurate with data quality objectives (DQO’s). DQO’s are based on a common 
understanding of the intended end use($ of the data, the measurement process, and the 
availability of resources. Once DQO’s are established, formally or informally, QC protocol can 
be defined for the measurements. 

In this project, the final data user will be Solite Corporation. The data quality objectives 
in this project are to generate scientifically sound data to be used to demonstrate compliance with 
emission limits established under the Resource Conservation and Recovery Act (RCRA) 40 CFR 
266.103 

All of the equipment used was calibrated according to the procedures outlined in the 
Oualitv Assurance Handbook for Air Pollution Measurement Systems, Volume 111, EPA-600/4- 
77-027b. 

5.1 Method 5-Tv~e  Samulinc Eouiument Calibrations 

For sampling Methods 0012, 0013, and 0050, the procedures and equipment used to 
measure stack gas velocity and temperature measurements and the metering system used to 
maintain isokinetic sampling conditions and to determine the sample gas volume were subjected 
to pretest and posttest calibrations and/or inspections as required by the appropriate EPA 
methods. 

5.1.1 Barometer - Barometric pressure values were obtained from a calibrated Airguide 
barometer, verified by phone call to a local airport, and corrected for elevation to sample port 
level (0.01 inches Hg per 10 ft. elevation). 

5.1.2 Probe Nozzle - The probe nozzles used during testing were calibrated initially by the 
manufacturer and thereafter by the field sampling crew by checking for dimensional roundness. 
This was done by taking three separate measurements using alternative inside diameters and 
calculating the average. A micrometer with a minimum tolerance of 0.001 inch is used for 
measuring. If a deviation of more than 0.004 inch is found between any measurements, the 
nozzle is either discarded or repaired and remeasured. The nozzle calibration data sheets for 
this test program are include in Appendix E. 
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5.1.3 Pitot Tubes - Each pitot tube used in sampling meets the design specifications for type4 
pitot tubes in EPA Method 2. Therefore, a maximum value baseline coefficient (C,) of 0.84 is 
assigned to each pitot tube. Calibration by the manufacturer for pitot face-opening alignment 
included measuring the external tubing diameter (dimension DJ, the base-to-opening plane 
distance (dimensions P, and Pb), and the face opening misalignment angles, with all terms as 
described in Figures 2-2 and 2-3 of EPA Method 2. Pitot tubes were visually inspected for 
structural integrity at the completion of each test. Inspection sheets for pitot tubes are included 
in Appendix E. 

5.1.4 Calibration Meter and Meterine System - The secondary reference meter equipment 
arrangement for calibration is shown in Figure 5.7 of EPA Method 5. The following prescribed 
procedures were followed. A wet test meter with a 1 ft%ev capacity and 1 percent accuracy 
is used as the primary calibrant. The dry gas meter's pump is run for a minimum of 5 minutes 
at a flow rate of 0.35 cfm to condition the interior surface of the wet test meter. Leak checks 
are performed and if satisfactory, triplicate runs at no less than five different flow rates are 
done. A calibration curve is prepared and the meter is recalibrated after 200 hours of operation 
or annually, whichever comes first. 

The calibration set-up for the dry gas metering system using the secondary reference meter in 
lieu of the wet test meter is given in Figure 5.5 of EPA Method 5. A leak check of the 
metering system before calibration was performed as shown in Figure 5.4 of EPA Method 5. 
The metering systems's pump was operated for 5 minutes at an orifice manometer setting of 0.5 
inches H,O to heat up the pump and system to stabilize the meter inlet and outlet temperatures. 
Values for the orifice setting (delta H), wet test meter volume (Vw), corresponding dry test meter 
volume (V,J dry test meter inlet and outlet gas temperatures (tdiand tdn), and time were recorded 
for the initial calibration. Then the ratio of the wet test meter to the dry test meter (gamma) and 
the orifice pressure differential that equates to 0.75 cfm at standard conditions (delta H@) were 
calculated. 

A post-test meter calibration was made on the dry gas meter used during the test to check its 
accuracy against the pre-test calibration. This post-test calibration check was made using the 
average orifice setting obtained during each test run and setting the vacuum at the maximum 
value obtained during each test run. These test runs were made against IEA's secondary 
reference dry gas meter which was calibrated against a wet test meter. 

The calibration data sheets for the dry gas meters are included in Appendix E. 

5.1.5 Thermocouples and Digital Indicators - Thermocouples were calibrated by comparing 
them against an ASTMSF mercury-in-glass thermometer at approximately 32°F (ice water), 
ambient temperature, approximately 100°F (hot oil). Each thermocouple was calibrated against 
temperature ranges to which it is typically exposed during test conditions, and they agreed within 
1.5 percent (expressed in "R) of the reference thermometer throughout the entire calibration 
range. Also, thermocouples were checked at ambient temperature at the test site to verify 
calibration. 

Digital indicators were checked by feeding a series of millivolt signal strengths to the input and 
comparing the indicator reading with the reading the signal should have generated. Acceptable 
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calibration error did not exceed 0.5 percent when temperatures are expressed in "R. 

The calibration data sheets for the thermocouples and digital indicators are included in 
Appendix E. 

5.1.6 Pretest and Posttest Leak Checks of Samuling Trains 

Each Method 0012,0013, and 0050 sampling trains were subjected to pretest and posttest 
leak checks. The leak check results are summarized in Table 5-1, for all sampling runs. 

5.2 Analvtical OA/OC Results 

Analytical measurements of precision were made on stack gas and process samples by 
means of replicate analyses. The analytical accuracies were demonstrated by spike compound 
recoveries; no correction to analysis results was made. A Lab Control Sample (LCS) was also 
prepared and analyzed with the samples from this project. Blanks of each reagent and/or filter 
used in each sample train were submitted for analysis of the appropriate target analyte. The 
results for replicate analyses, spike analyses, LCS analyses, and analyses of reagent blanks are 
summarized in Table 5-2 for the stack gas samples and Table 5-3 for the process samples, and 
discussed below in the appropriate section for each analytical procedure. 

5.2.1 Analvses for HvdroPen Chloride and Chlorine 

Stack Gas Samules - Hydrogen chloride and chlorine are measured in the stack gas 
samples as the chloride ion in the dilute sulfuric acid solution and the dilute sodium hydroxide 
solution, respectively. The duplicate analysis reported for two samples, with relative percent 
differences (RPDs) of 3.0% and 0.2%, were well within the 5% criteria required by the 
method. The spike recovery was 97%, and the results for the LCS analysis were within 1.9% 
of the expected value. The reagent blanks submitted for analysis were both less than the 
analytical detection limit. 

.. 
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5.2.2 Analvses for Metals and Hexavalent Chromium 

Stack Gas Samoles - Analysis for hexavalent chomiurn involves the use of an ion 
chromatograph with a post-column reactor (IC/PCR). The duplicate analysis for one sample 
resulted in a RPD of 2.8%, well within the required 5% criteria required for the method. The 
spike recovery was 105%, and the results for the LCS analyses were within -9.7% and -2.7% 
of the expected value. The reagent blank submitted for analysis was less than the analytical 
detection limit. 

Analysis for metals in the flue gas samples involved complex digestion steps generating 
several fractions for subsequent analysis by three different procedures. Except for mercury 
analysis, duplicate analysis was performed on only one sample, the reagent blank, and generally 
gave meaningless results for most analytes. For barium the RPD was 6.4% and, for lead, was 
2.1 %. For mercury analysis, all sample fractions were analyzed in duplicate, with RPDs 
ranging from 0.0% to 24.0%. Generally the higher RPDs were associated with sample fractions 
with low levels of mercury. 

Matrix spikes are not required for ICP analysis. Only thalium required a post digestion 
spike prior to GFAA analysis, which had a recovery of 86.2% in one front half sample. The 
spike of the corresponding back half sample had a low recovery, and all back half samples were 
analyzed for thalium by Method of Standard Addition (MSA). Spike recoveries for mercury , 
analysis ranged form 102% to 114% for the three types of sample fractions, and were within 
25% of the expected value as required by the method. 

Results for the analyses of LCSs for metals ranged from -7.8% to +5.7%, all well 
within the 25% required by the method. 

The reagent blank submitted for analysis had levels below the detection limits for all 
metals except for antimony, barium, beryllium, cadmimum, total Chromium, lead, and silver, 
which had levels of 3.9 pg, 17.0 pg, 0.29 jig, 6.6 pg, 2.9 pg, 10.8 pg, and 2.0 pg 
respectively. The blank correction procedures for the method do not permit subtratction of high 
blank values. Blank correction values were not used. 

Process Samules 

5.2.3 Moisture. Total Chlorine. Ash. Btu Content. and Density Analyses 

Moisture results were consistant in the raw feed, with an average of 6.5%. Chlorine 
in the raw feed was non-detectable in all samples. Moisture and chlorides were non-detectable 
in all product samples. showed the three run average density to be 
0.899g/ml, the three run average heating value to be 8087 BTUllb, and the ash content to 
average 0.14% over the three runs. Averages of LBM, including the second run duplicate, for 
density, heating value, and ash yielding: 0.901 g/mL, 8010 BTU/lb, and 0.1125% respectivly. 

Analysis of LBM 
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Sample Train 

Initial Leak Rate Final Leak Rate 

CFM inches Hg CFM inches Hg 

Part. lCllHCl 

Hex. Chrome 

Multi Metals 

.oo7 10 .003 5 

.ooo 11 ,001 7 

.006 11 .002 4 

Part./Cl/HCI .oo5 11 .003 

Hex. Chrome .oo5 10 .ooo 
Multi Metals .010 10 .008 
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5 

9 

8 

Part./Cl/HCl 

Hex. Chrome 

.003 10 .001 7.5 

.ooo 10 .ooo 8 

Multi Metals .oo4 13 .002 5 
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Duplicate Laboratory 
Analytical Analysis Spike Control 
Parameter (WD) Recovery Sample 

Chlorides 0.7% 97 % +1.9% 

Hexavalent Cr 2.8% 105 % -7.2% 

Antimonv NIA' NR2 +5.7% 

- 

0.2% 92 % 

Reagent 
Blank 

<0.05 
(mg/L) 

<0.0015 
(pg/ml) 

3.9 l lg 

11 Arsenic 1 NIA 1 103% I -7.8% I <0.6pg I1 
95 % 

Barium 

Bervllium 

NIA NR -3.4% 17.0 pg 

N/A NR +0.2% 0.29 fig 

Total Chromium 

Lead 

(1 Mercury I 0% t 0 2 4 % ~  I 88% I +0.4% I <3.8pg II 

NIA NR +3.7% 2.87 pg 

NIA NR -0.5% 10.8 ~g 

Silver 

Thallium 
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N/A NR -1.5% 2.02 pg 

NIA 59.4% +1.8% <0.6 p g  
83.8% 
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Analytical 
Parameter 

Chlorides 

Ash 

HeatinE Value 

ABLE 5-3 SUMMARY ANALYTICAL QAIQC RESULTS FOR PROCESS SAMPLE 

Duplicate 
Analysis 
W D )  

17 
17 

19 

5 

57% 
66 % 

Density I 2 

NR' 

Moisture 

Antimony 

Arsenic 

Barium 

Beryllium 

0 

NC 
18 
31 
13 
8 

35 
9 
3 
0 
0 

3 
7 
7 
0 
n 

3 
3 
1 
1 

97 % 
94 % 
115% 
87 % 
93 % 

4 
4 
1 
2 
0 

NR 

94 % 
94 % 
98 % 
98 % 

94 % 
94 % 
98 % 
93 % 

99 % 
96 % 

107% 
94 % 
101 % 

NR 

NR 

NR 

NIA 

Total Chromium 

NIA 

0% 
80 % 
109% 
103% 
104% 

150% 
80 % 
109% 
103% 
104% 

3 
4 
5 
0 
0 
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Analytical 
Parameter 

Duplicate 
Analysis Spike 
(RPD) Recoverv 

Lead 

Silver 

T h all i u m 

4 
1 
3 
2 
1 

~ 

3 102% 
5 102 % 
20 84 % 
1 102 % 
1 91 % 

1 112% 
9 94 % 
3 91 % 
2 92 % 
8 96% 

134% 
106% 
500 % 
243 % 
97 % 

Mercury 104% 
102 % 
99 % 
98 % 
94 % 

'Not Required 
*Not Calculable 
'Not Applicable 
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Laboratory 
Control 
Samule 

NR 

NR 

NR 

NR 
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5.3 Oxveen. Carbon Dioxide. Carbon Monoxide. and Total Hvdrocarbons CEMS Calibrations 

Calibration procedures were performed in accordance with those outlined in EPA 
Reference Method 3A for oxygen and carbon dioxide, EPA Method 10 for carbon monoxide, 
and EPA Method 25A for total hydrocarbons. Each analyzer was calibrated before, after test 
run #1, and after the end of the test series. The results of the CEM calibration checks are 
included in Appendix C. 

The pre-test calibrations consisted of the following two steps: 

0 

0 

Internal (direct to instrument) calibration of each analyzer to adjust calibration 
and check linearity. 
External (through the entire sampling system) calibration to check the system bias 
on zero and span gases. 

The post-test calibration consisted of an external system bias calibration check. 

5.3.1 Internal Calibration - Each analyzer was calibrated using a certified zero and span (mid 
range) gas. Zero and span gases were directed to each analyzer through the appropriate 
plumbing, the calibration gas flow rates were adjusted to the correct flow rate and the analyzer 
was adjusted with the appropriate span potentiometer 

After the analyzer was properly adjusted, the linearity was checked using a low and high 
range calibration gas. The maximum allowable limit for linearity *2% of the analyzer range. 
All analyzers were demonstrated to be linear within these limits. 

5.3.2 External Calibration - The external calibration bias check was performed by placing the 
CEM system in the sampling mode and injecting a zero and span gas into the sample line at the 
probe exit. This check shows if there is any sampling system related bias, and also serves as 
a check of the sample line integrity. 

5.3.3 Calibration Gases - EPA Protocol #1 andlor k 2 %  NIST-traceable gases were used for 
calibration as required by the various Reference Methods used in this test project. The log of 
the calibration gases used for this test program is included in Appendix C. 

5.4 Sample Chain-of-Custody 

Sample chain-of-custody records for sample transfer to laboratory, log-in, identification 
assignment, analysis request, and sample storage are given in Appendix D. 
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Equations Used and Calculations 
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Appendix B 

Field Sampling Data Sheets 
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Appendix C 

Continuous Emission Monitoring 
Field Data and Recorder Output 



Appendix D 

Analytical Reports and 
Chain-of-Custody Records 
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Appendix E 

Equipment Calibration Data Sheets 



Appendix F 

Test Participants 
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Equations Used and Calculations 



BAGHOUSE DUST SAMPLING DATA SHEET 
Metals 

FACILITY: Kentucky Solite SAMPLE TYPE: Baghouse Dust 
LOCATION: Brooks, KY 

DATE: 

TEST DESCRIPTION: No. Kiln BIF Complience Test 

Equipment: 

c 
SAMPLER: tj-3cdEF.S SAMPLE I.D. NO. DUST-2-MTL 

One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 

1. Assemble bottles and labels for tan run sampling. 
2. At each 30-minute interval during the fast run, collect enough sample from 

the dust conveyor to place about 100-mL into the cornpasiting jar. 
3. Close the sample container after placing sample in bottle. 
4. Record sampling time on field data sheet. 
5. At end of test run. fill to 3 4 t h ~  the 500-mL sample bottle from the composite container 

6. Deliver the sample containers to the field sample custdian lor packaging and shipment. 

instructions 

for metals. Affixsample labels to these bottles. 

m ..,,.... I.~... ._.:. ComDosite Grab Time ..... Grab No. ComDosite Grab Time 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 
1 1  

12 

/6& 
/ 6 3  7 
176 d 

r734 
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LIQUID WASTE FEED SAMPLING DATA SHEET 
Metals, Chlorine, and Physical Parameters 

FACILITY Kentucky Solite SAMPLE TYPE: Liquid Waste Feed 

LOCATION: Brooks, KY I 

DATE: 7/8/ 7-2- RUN NO.: I < 2 - - ~ ' R M - Z  . .  
TEST DESCRIPTION: No. Kiln BIFCompliance Test 

SAMPLER: 3, / / ' t ) f d E  6s SAMPLE I.D. NO. LBM-2 

Equipment: One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorine/physicals sample. 

InStrUCtiOnS 1. Assemble bottles and labels lor test run sampling; don protective gear. 
2 At each 15-minute intenfa1 during the tan run, colf&2 enough sample from 

the waste feed tag toplace h u t  1lW-mL into the compasiling jar. 
3. Close the sample container after placing sample in bottle. 
4. Record sampling time on lield data sheet. 
5. At end of test run, lilt lo 3 4 t h ~  the 5W-mL sample bottles from the composite container 

6. Deliver the sample containers to the lield sample custodian forpackaging and shipment. 
for metals and chlorine/physicals. Affix sample labels to these bottles. 

"it :.:..:.:. ... : ..... 
::...>: 

Comoosite Grab Time 
....,.... 

Grab No. Composite Grab Time 
$3: 1 e::< 

4 

5 
6 

7 

8 
9 

10 

11 

12 

......... ,....,~ >a: >'$ 
iii::; 
iiij 

....,, :. 

....,..., 

...,... .l:.;) 



AGGREGATE PRODUCT SAMPLING DATA SHEET 
Metals, Chlorine, and Moisture 

FACILITY: Kentucky Solire SAMPLE TYPE: Aggregate Product 
LOCATION: Brooks, KY 

DATE: 7/$I'i 2 RUN NO.: 
TEST DESCRIPTION: No. Kiln BIF Compliance Test 

Equipment: 

2 - ?Q@ T I  -3 

SAMPLER: .% 7 ) E  3 CCS SAMPLE I.D. NO. PROD-3 
One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chiorinehoisture sample. 

1. Assemble boftles and labels for test run sampling. 
2. At each 30-minufe interval during the tesf run. collec( enough sample from 

fhe product discharge pile to place about 2w-mL onto fhe cooling Dan. 

4. Record sampling time on field dafa sheet. 
5. At end of test run. fill 10 Y4fhs the 500-mL sample boffles from fhe cooling pan 

6. Deliver fhe sample containers to fhe field sample custodian for packaging and shipmenf. 

Instructions 

3. Allow fhe Sample 10 CWI on the cwiingpan during each 18.9 run. 

lor metals and chlorine4noisfure. Affix sample labels 10 these boffles. 

Grab No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

feedds.wk1 

~ 

Composite Grab Time 

1707 
/73 / 
2 - 0 4  
-20 3 

F: 
,..:<* .;:.... Composite Grab Time 

i": 
5:: 
*$;$: :w:< 
:.l:.:.: ... ://. ,: ....., : :.:...:.. ... :.:/. 
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BAGHOUSE DUST SAMPLING DATA SHEET 

FACILITY: Kentucky Solite SAMPLE TYPE: Baghouse Dust 
LOCATION: Brooks. KY 

TEST DESCRIPTION: No. Kiln BIF Compliance Test 

Equipment: 

DATE: 7!8) 775 RUN NO.: -1 
SAMPLER: % B c d e >  SAMPLE ID. NO. DUST-3-MTL 

One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 

Instructions 1. Assemble bottles and labels lor test run sampling. 
2. At each 30-minute interval during the test run, collect enough sample from 

the dust conveyor toplace about i00-mL into the cornpositing jar. 
3. Close /he sample container alter placing sample in bottle. 
4. Record sampling tlme on field data sheet. 
5. A I  end Of lest run, fill Io W4lhs the 500-mL sample boIlle from the COmpasIe container 

for metals. Affix sample labels to lhese bottles. 
6. Deliver the Sample containers to the field sampie custcdian for packaging and shipment. 
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6 

7 

0 
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RAW FEED SAMPLING DATA SHEET 
Metals, Chlorine, and Moisture 

FACILITY: Kentucky Solire SAMPLE TYPE Raw Feed 
LOCATION: Brooks. KY 
DATE: 7 / A l $ ~  RUN NO.: I [<2- e k ' d - 3  
TEST DESCRIPTION: No. Kiln EIF Compliance Test 

Equipment: 

SAMPLER: -g 'i) 2 f9 C & 3  SAMPLE I.D. NO. RFEED-3 

One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinehnoisture sample. 

Instructions I. Assemble bottles and labels for fesf run sampting. 
2. At each 30-minute intend during fhe test run. collezf enough sample from 

fhe I& belt conveyor lo place about 100-mL into the composifhg jar. 
3. Close fhe sample container aiterplacing sample in bottle. 
4. Record sampling time on field dafa sheet. 
5. At end of test run, fill to V4fhs fhe 500-mL sample bonles from fhe composite container 

for metals and chlorine/moisfure. Affix sample labels to fhese bonles. 
6. Deliver fhe sample containers IO fhe lield sample cuslodlan for packaging and shipmenf. 

Grab No. 

1 

2 

3 

4 

5 
6 

7 

a 
9 

10 

11 

12 

ComDosite Grab Time 

9;; 
I4  
7.00 2- 

9,011. 
2 1  3 2  
2202- 

Comoosite Grab Time 



LIQUID WASTE FEED SAMPLING DATA SHEET 
Metals, Chlorine, and Physical Parameters 

FACILITY: Kenrucky Solire SAMPLE TYPE: Liquid Waste Feed 

LOCATION: Brooks. KY 

DATE: $/8[  9 L  RUN NO.: -1 
TEST DESCRIPTION: No. Kiln BlFCompliance Test 

Equipment: 

SAMPLER: -lL3=-5 SAMPLE I.D. NO. LBM-3 

One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorine/physicals sample. 

I. Assemble bottles and labels for test run sampling; don protective gear. 
2. At each 15-minute interval during the test run. collect 6nough sample from 

the Wane f& tap to place about 1W-mL into the c o m p i i n g  jar. 
3. Close the sample conlainer aner placing sample in bottle. 
4. Record sampling tlme on field data sheet. 
5. At end of last run. Ill1 to 3 4 t h ~  the 500-mL sample bottles from the composite container 

Instructions 

lor metals and chlorine/physicals. Alfix sample labels to these bottles. 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 

6. Deliver the sample containers to the field sample custodian for packaging and shipment. 
:~~ 

Grab No. Comoosite Grab Time ..... $;!: ., ComDosite Grab Time 
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RAW FEED SAMPLING DATA SHEET 
Metals. Chlorine. and Moisture 

FACILITY: Kentucky Solire SAMPLE TYPE: Raw Feed 
LOCATION: Brooks, KY 
DATE: 7 *f-SZ RUN NO.: I K2-eFwt-I 
TEST DESCRIPTION: No. Kiln BlF Compliance Test 

SAMPLER: Chv;s eU-+pwd SAMPLE I.D. NO. AFEED-# 

Equipment: One 32-oz glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinelmoisture sample. 

Instructions 1. Assemble boltles and labels for test run sampling. 
2. At each 30-minute interval during the test run. collecl enough sample from 

the feed belt conveyor to place about 100-mL into the compositing jar. 
3. Close the sample container after placing sample in bottle. 
4. Rword sampling lime on lield dala sheet. 
5. At end of test run, lill to 3'4th~ the 500-mL sample bottles from the composite container 

for melals and chlorinehnoisture. Affix sample labels lo these bottles. 
6. Deliver /he sample containers to the field sample custodian for packaging and shipment. 

....... ....., .. ...... ....., Composite Grab Time .. . ..... : ...., Grab No. ComDosite Grab Time .... 
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BAGHOUSE DUST SAMPLING DATA SHEET 
Metals 

FACILITY: Kentucky Solite SAMPLE TYPE: Baghouse Dust 

LOCATION: Brooks. KY 

DATE: RUN NO.: 

TEST DESCRIPTION: No. Kiln BIFCompliance Test 

SAMPLER: Chis QLXP+- SAMPLE I.D. NO. DUST-*MTL 

7-g- q-2 

Equipment: One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 

Instructions 1. Assemble bottles and labels lor test run sampling. 
2. At each 30-minule intewal during the lest run, collect enough Sample lrom 

3. Ciose the sample container alter placing sample in bottle. 
4. Flecord sampling time on lield data sheet. 
5. At end 01 test run. fill lo 3 4 t h ~  the 500-mL sample bottle lrom the composite container 

6. DSliVer the sample containers to the lield sample custodian forpackaging and shipment. 

the dust conveyor to place about 100-mL into the cornpasiting jar. 

for metals. Allix sample labels to these bottles. 

..::.. .. .,., .../,.. Composite Grab Time I" Grab No. Comoosite Grab Time ..... 
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AGGREGATE PRODUCT SAMPLING DATA SHEET 
Metals, Chlorine, and Moisture 

FACILITY: Kentucky Solife SAMPLE TYPE: Aggregate Producf 
LOCATION. Brooks, K Y  

TEST DESCRIPTION: No. Kiln 8lF Compliance Tesf 

SAMPLER: Chr15 o d b  SAMPLE I.D. NO. PROD-$ 
Equipment: One 32-02 glass wide-mouth bottle for compositing. 

One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinelmoisture sample. 

DATE: 74-f> RUN NO.: j p - . p O o D -  I 

Instructions 1. Assemble bolllesandlabels lortest runsampling. 
2. At each 30-minUl.9 interval during lhe test run. collect enough sample lrom 

the prcducl discharge pile lo place aboul200-mL onto the cooling pan. 
3. Allow the sample to COO1 On the CWllflg Pan during each lest run. 
4. ReCord sampling lime On lield data sheel. 
5. At end 01 test run. lill IO V4Ih.s the 500-mL Sample boltles lrom /he cooling pan 

6. Deliver Ihe sample conlainers lo the lield sample custodian tor packaging and shipmenl. 
lor metals and chlorinB/moisture. Affix sample labels to these bottles. 

Grab NO. ComDosite Grab Time 
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LIQUID WASTE FEED SAMPLING DATA SHEET 
Metals, Chlorine, and Physical Parameters 

FACILITY: Kentucky Solite SAMPLE TYPE: Liquid Waste Feed 

LOCATION: Brooks. KY 7 ~ 

, RUN NO.: DATE: - -  
TEST DESCRIPTION: No. Kiln BlF Compliance Tesr 

SAMPLER: SAMPLE I.D. NO. LBM-4 

Equipment: One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinelphysicals sample. 

1. Assemble boltles and labels lor test run sampling; don protective gear. 
2. At each IS-minule interval during lhe tesf run. c o l l ~ ~ l  enough sample lrom 

Ihe wasfe leed rap to place about 100-mL info lhe compositing jar. 
3. Close Ihe sample confainer alter placing sample in boltle. 
4. Record sampling time on lield dala sheet. 
5. AI end 01 res1 run, fill 10 Y4th.s the 500-mL sample boules lrom Ihe composite container 

lor melals and chlorins/physicals. Allix sample labels lo these bottles. 
6. Deliver the sample conlainers IO Ihe lield sample custodian lor packaging and shipmenl. 

Instructions 

....., ..... ...... .... .... ::. Comoosite Grab Time ... . Grab No. Comoosite Grab Time ... ..... 
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AGGREGATE PRODUCT SAMPLING DATA SHEET 

LOCATION: Brooks. KY 

DATE: 3/7 t RUN NO.: 
f 

Metals, Chlorine, and Moisture 

K'2 - '3 E O  D - 2- 

SAMPLER: 

Equipment: 

TEST DESCRIPTION: No. Kiln BIF Compliance Test 

'is i X d E . E S  SAMPLE I.D. NO. PROD-7 R 

Instructions 

Grab NO. 

1 
2 

3 

4 
5 
6 
7 
8 

9 

10 

1 1  

12 

One 32-02 glass wide-mouth bottle for compositing. 2. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinehoisture sample. 

1. Assemble bottles and labels lor test run sampling. 
2. At each 30-minute interval during the test run, collect enough sample lrom 

3. Allow lhe sample to cool on the cwling pan during each test run. 
4. Reord sampling time on lield data sheet. 
5. At end 01 test run. fill to 3 4 t h ~  /he 500-mL sample botlles lrom the coollngpan 

6. Deliver Ihe sample containers to the lield sample custodian lor packaging and shipmenl. 

the product discharge Pile to place about ZOO-mL onto the cooling Dan. 

lor metals and chlorine/moisture. Allix sample labels to these bottles. 

15 53 

ComDosite Grab Time 

feedds.wk1 



Run No. 

NaOH blank Liquid level 
container no. markedhealed 

Samples stored and locked 
Remarks 

KG 7 - nfc., 7 I Recovered by ghfli o d j d  

Relinquished by Date . 
- i  

Probe rinse Liquid level 
container no. k2-M 7 .  5 - F d A  .6 markedsealed 

container no. markedhealed 

H2S04 lmpinaer contents Liquid level 
container no. Kz-htC I-dZSbLl Imp 1-3 markedhealed 

container no. markedkealed 

NaOH IrnDinaer contents 
container no. y z  -M $-- 3- Imp 4-5 markedhealed 

Acetone blank Liquid level 

H2S04 blank Liquid level 

Liquid level 



Liquid level 
J ,  

Probe rinse 
container no. KZ - jn c g A / t  - _  markedkealed 

container no. marked/sealed 

H2S04 lmoinqer contents Liquid level 

Acetone blank Liquid level 

container no. ~ 7 - r n ~ 2  Imp l -3  markedkealed r/ 
- - 

H2S04 blank Liquid level 

Liquid level 

- 
container no. markedkealed 

NaOH lmoinqer contents 
container no. ,q7 - nq qd -hd,// Imp 4-5 markedhealed J I 

NaOH blank Liquid level 
container no. markedhealed 



/ 

Run No. 

IProbe rinse _ ,  , I . _ -  Liquid level I 

Recovered by “ .  

container no. / ( Z - W / ~ - / -  F:/-/AlE markedkealed !/ 

blank Liquid level 

I I 
IH2S04 lmpinqer contents , , , I Liquid level 1 

markedhealed 

lcontainer no. /(Z-/Y/~*I- f17 5by Imp 1-3 markedhealed J I 
1 

I H2S04 blank Liquid level 
lcontainer no. markedlsealed I 

- NaOH blank Liquid level 
markedkealed 

Samples stored and locked 

Remarks 

Relinquished by Date 

* i  



HEXAVALENT CHROMIUM EPA 0013 SAMPLE RECOVERY 
AND INTEGRITY DATA SHEET 

Sample Date 7- 5- (3:3? Plant LI, I f -  p,L-c(75 k'/ / L  

Sample Location t- , , , I  7 ,-. Sf:,< ir Recovery Date 

KOH Solution KOH Solution 
Volume Volume PH 

Run No. Initial Final Increase Filtered? 

3 5  
Silica Gel Silica Gel 

weight Silica Gel Total 
Final Increase Moisture 

KOH Solution KOH Solution 
Volume Volume DH 

Run No. 
I 

Initial Final Increase Filtered? 

Silica Gel Silica Gel 
weight weight Silica Gel Total 

Moisture 

I ,zd / I  Recopred I ~.. By: 
V .  

I ., I I  ,P , 
I 

KOH Solution KOH Solution 

Filtered? 
Volume ' Volume PH 

Run No. Initial Final Increase Measure 

, Silica Gel Silica Gel 
weight weight Silica Gel Total kW+ Initial Final Increase Moisture bad- l m / A  1 y / d . C  ll?+,d 1 E] Recovered By; 

Comments: 

Relinquished By: Date: 
(7.7.- - a- - 

1 ,  . - i- . .  



Run No. I h Z -  MTL- 7,  Recovered by W&5 

container no. ON HCI rnarkedlsealed / 

Final Weight 663.7 547.5 'f 67.1 566. 7 549.9 \ i 713.6 

Net Weight I I ' ~ , ~  / t , b  f . '4- - , -  '-, ,;'. k5 /, 1 b,$ - 
Initial Weight 5-;d,b r24,9 %$,7 G;!? Vtc,i 767, I 

Samples stored and locked 
Remarks 

- i  

g 

- g  
g 

I 
I 
B 

Probe rinse k2- ~ T L -  3 - F t fMG Liquid level 
container no. - - -  FHA A markedsealed 

44 Acetone blank? Liquid level 
container no. markedsealed 44 
ImDinaers 1-3 contents Liquid level 

Imp 1-3 markedsealed container no. e d -  

HN03H202 blank? Liquid level 
contai%+ markedsealed 

Nitric rinse Liquid level 
container no. - m--5- ~ 0.1 N "03 markedsealed 

lmoinqers 4-5 contents Liquid level rnmP Imp 4-5 markedsealed 

d, 
/e/A- 

AR 
container no. fi-m - -  5 hdbf 



Run No. I tf>- M T L - A  

lmoinqers 1 2 3 4 5 6 . SilicaGel 

Final Weight 9 
Initial Weight 9 
Net Weight 

Recovered by wflb 

10 % spent 
R l W C  Si1 gel color 

Description of impinger water ( ( p 9 1 r  

Total moisture = ~ 1 s  
RECOVERED SAMPLE 

Filter container number(s) h2.- MTL- 2 -  P f  Sealed I/ 
Description of particulate on filter VfW / tn  h i  

I 

, 
Probe rinse k2-N~L-Z-F&+c6 Liquid level 
container no. k Z  .MTC- 2- SffAR markedsealed 

container no. markedsealed 

lmoinaers 1-3 contents Liquid level 
container no. &-A TL - 2- d2u2 WP Imp 1-3 markedsealed 

y,+ HN03/H202 blank? Liquid level 
container no. markedsealed 

Nitric rinse Liquid level 
container no. JfZ-hTL- 2- i3fl4dZ O.1N "03 markedsealed 

lmoinaers 4-5 contents Liquid level 
container no. k2- ic- 2 - k/fddY p$ Imp 4-5 markedsealed 

Liquid level 
container no. markedsealed 

HCI rinse k L- f iTC- 2- MCC Liquid level 
container no. 8N HCI markedsealed 1/ 

NA- Acetone blank? Liquid level 

J 

J 
/!(k KMn04 blank? 



Run No. I l rL-A7L-l 

ImDinaers 1 2 3 4 5 6 Silica Gel 

Final Weight &) 

Net Weight 
Initial Weight ( 8) 9 

Recovered by \//'fl,6 

9. ,-- 
Total moisture = I.( I ,  I 9 

Samples and locked 

Remarks 

~~~~~~ 

Probe rinse h ? . - f l X -  I - f K ~ A K  Liquid level 1/ 
container no. h L- - I c f /q/tC e markedkealed d 

Liquid level 
container no. Jr2-/1xL.- (bLk - FU&- markedlsealed d 
ImDinaers 1-3 contents Liquid level 
container no. &-MJL- I - rib 2 I: ,-tQ 1mp1-3 markedlsealed / 

J 
HN03/H202 blank? Liquid level 

container no. - /477c- 1 - / fWZ markedlsealed 

Nitric rinse Liquid level 
container no. L i L - M J L  - I -  PdfAC 0.1 N "03 markedlsealed J 
ImDinaers 4-5 contents Liquid level 
container no. U - M T L - 1 -  kfllvOLcrfip 1mp4-5 markedlsealed 

container no. . h 2 -4 Tf- -  f i ~ h  - khrJ Uy. markedhealed / 
HCI rinse )12-/9T/ - I -  If C f -  Liquid level 
container no. 

J Acetone blank? k2. fix- 6L k - ~N,fq 

J 

J 
r/ KMn04 blank? Liquid level 

J 0N HCI markedhealed 

Relinquished by Date 

0 [I i-, - h '? !. . I  
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I 
PRELIMINARY VELOCITY TRA VERSE 

EPA METHOD 2 

;TACKI.D. (inches) 

IAROM€IRIC PRESSURE (in. Hg) 
6 L i  , Y 

27, 'rs - 

.n 

;TACK GAUGE PRESSURE (in. H20) 135- 

PlV ! 13 
- 

IPERATORS ?I 

'ITOT NO.1 I W P E  S ICOEFF 6-7 1 TRAVERSE POINT LAYOUT SCHEMATIC 

POST PITOT LEAK CHECK PASSED 11 n FAILED 

MEASUREMENT DEVICE 
MICROMETER L-I 

0-10" M A N O M E T E R n  

MAGNEHELIC I] 
t OTHER 1-1 EXPLAIN: 

1 
I 
I 

I 
I 

- i  

:1 
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EPA METHOD 1 
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

CITY 3ek7 e J y g -  PLANT 

SAMPLING LOCATION f !  2 & 
- INSIDE OF FAR WALL TO OUTS ID^ 

OF NIPPLE, (DISTANCE A) ($1 .\ 

0 
INSIDE OF NEAR WALL TO OUTSIDE 

NEAREST UPSTREAM DISTURBANCE 
OF NIPPLE, (DISTANCE E) 

DISTURBANCE 2 s  c\ 
NEAREST DOWNSTREAM DISTURBANCE 

~~ 

DISTURBANCE ab a 
SAMPLER (;(/by Th Q, DATE 7-’73;3. 

I 
I. 
I 
I 
I 
I 
1 
I 
I 



. .  .. 
c . 

EPA METHOD 1 
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

>CATION ('i*(YA 
INSIDE OF FAR WALL TO OUTSIDE 

OF NIPPLE, (DISTANCE A) ( 0 4 5  
SIDE 

OF NIPPLE, (DISTANCE E) n I I I  .. INSIDE OF NEAR WALL TO OUT 

NEAREST UPSTREAM DISTURE 

NEAREST DOWNSTF 

c 

epal circ.wk1 
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Appendix B 

Field Sampling Data Sheets 
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filenm:BIWIETHS.ukl RUN NO.==> K8-1 K8-2 K8-3 
DATE==> 6/2/92 6 /2 /92  6 /3 /92  

PARTICULATE COLLECTION ANALYSIS 
Tare Weight o f  F i l t e r  
F ina l  F i l t e r  Weight 
Ueight on F i l t e r  
Acetone Rinse Tare Weight 
Acetone Rinse F ina l  Weight 
Weight i n  Acetone Rinse 
Acetone V o l m  Used in  Rinse 
Acetone V o l w  Used in Blank 
Ueight i n  Acetone Blank 
Acetone Blank Correct ion 
Tota l  Pa r t i cu la te  Col lected 
Corn. of Pe r t i cu ia te  i n  Gas sanpl 
Total Pa r t i cu la te  f l o u  in  Stack 

CHLORINE AND HCL RECOVERY DATA 
V o l w  in H2S04 lrrpinger 
Concentration of  CL In H2So4 Impinger 
Total C l  i n  H2S04 lnpinger 
V o l w  i n  NaOH lmpinger 
Concentration in  NaOH lmpinger 
Total C l  in NaOH I rp inger  

Concentration o f  C I  in H2S04 blank 
Concentration of C l  i n  NaOH blank 

Total H C l  recovered 
Total C12 recovered 

Concentration o f  H C l  i n  Gas Sanple 
Concentration o f  C12 i n  Gas Sample 

Total H C l  f l o u  i n  Stack 
Total C12 f l o u  i n  Stack 

0.36500 
0.36670 

1.7 
101.0617 
101.0714 

9.7 
118 
100 

-0.0003 
0.00000 

11.40 

0.37060 
0.38070 

10.1 
104.585 

104.5946 
9.6 
82 

100 
-0.0003 
0.00000 

19.70 

0.36220 
0.36420 

2 
104.901 

104.9128 
11.8 
101 
100 

-0.0003 
0.00000 

13.80 14.97 
mg/Utett 5.28 9.981556 6.500758 7.25 

LbsJhr .  0.549973 1.00234 0.673075 0.74 

mL 664 620 620 
W L  1387.91 1240.77 1467.81 
w 921.5722 769.2774 910.0422 
mL 400 389 398 

W/L 8.41 7.34 4.38 
w 3.364 2.85526 1.74324 

mg/L < 0.05 < 0.05 0.05 
w/L 0.05 < 0.05 0.05 

w 947.7143 791.0959 935.859 
w 6.688377 2.916358 1.772289 

WlCUeter 438.9413 400.8309 440.8545 426.88 
mg/Cneter 3.097775 1.477654 0.834871 1.80 

Lbs./hr. 45.72082 40.25113 45.64513 43.87 
Lbs./hr. 0.322669 0.148385 0.086441 0.19 

I 
I 
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I 
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PARTICULATE EMISSIONS SUWRY 
K i l n  X2. Exhaust Stack 
S o l i t e  Hubers Plant, Brooks, KY 

f i Lename:BIWIETHS.ukl RUN NO.==> K2-1 
DATE==, 7/8/92 

SAMPLING PARAMETERS RUN TIME==> 1117-1323 

SYMBOL MEASURED DATA AT STACK UNITS 
1 

( V i )  I n i t i a l  Meter Volune c f  14.768 
I F  NO INTERMEDIATE LEAK CHECK UAS DONE ENTER 0 0 

Volune Before Interned Leak Check c f  0 
Volune A f te r  lntermed Leak Check c f  0 

( V f )  F ina l  Meter V o l m  c f  96.203 

CY) Dry Gas Meter Ca l i b ra t i on  Factor _ _  

(Lp) Leak Check Correction cfm 0 

C f  81.435 (Vm) Total Meter Volune 
(t) Sanpling T ime  min. 120 

(Vuc) V o l u n ~  of Uater Col lected mL 219.6 
(Vwsg) S i l i c a  Gel Yeight Increase g 15.1 
(Vlc) Total Uater Collected mL 234.7 

(Pbar) Barometric Pressure in. Hg 29.55 
(Pg) Stack S t a t i c  Pressure in. H20 -0.67 
( - H I  Avg. O r i f i c e  Pressure Drop 7 in. H2O 1.74 
(1s) Avg. Stack Gas Tenperature -F 317.1 
(Tm) Avg. Dry Gas Meter Tenperature -F 95.8 
(Dn) Nozzle Diameter inches 0.313 

FOR STACK DIMENSIONS, ENTER 0 WERE S IZE IS NOT APPROPRIATE 
(Ds) Diameter o f  Stack inches 64.500 

(U) Yidth of Stack inches 0.000 
(L) Length of Stack inches 0.000 

0.84 (Cp) P i t o t  Tube Coef f ic ient  -- 
(-p)§ Avg. Square Root Ve loc i t y  Head -p (in. H2O)P 0.499 
(Y.02) Stack Gas Oxygen x 17.6 
(XC02) Stack Gas Carbon Dioxide x 2.4 
(U2) Stack Gas Nitrogen x 80.0 

(ppnC0) Stack Gas Carbon Monoxide wm 24.2 

I 

CALCULATED STACK GAS OATA 
( P S I  Stack Gas Pressure 

(%Bus) Stack Gas Moisture 
( B ' u )  Moisture a t  Saturat ion 
(Vmstd) Standard Dry Gas Meter Volune 
(Md) Dry Gas' Molecular Ueight 
(Us) Yet Gas Molecular Yeight 
(vs) Stack Gas Veloc i ty  

(A )  Stack Area 

(Psd) Vo lune t r i t  Gas F lou Rate 
(Wd) VoLunetric Gas Flou Rate 
(Psd) Volunetr ic  Gas F lou Rate 
(aa) Volunerric Gas F l o w  Rate 
(%EA) Percent Excess A i r  

( 1 )  l s o k i n e t i c  Va r ia t i on  

in. Hg 29.50 
x 12.7 
x 97.5 

dscf 76.247 
l b l l b -Da le  29.09 
Lb/lb-Dale 27.69 

f t / s  34.95 
f t 2  22.69 

K2-2 
7/8/92 
1450-1655 

.-___ - --_-_. 

1 
96.363 

0 
171.520 

0 

75.157 
120 

198.5 
14.0 

212.5 
29.50 
-0.67 
1.46 
297.9 
100.2 
0.308 

64.500 
0.000 
D . 000 
0.84 
0.476 
17.8 
2.4 

79.8 
24.2 

K2-3 
7/8/92 
1900-2103 AVERAGE 

1 
171.819 

0 
252.647 

0 

80.828 
120 

222.7 
15.7 

238.4 
29.53 
-0.67 
1.69 

315.3 
100.7 
0.308 

64.500 
0.000 
0.000 
0.84 
0.498 
17.7 
2.4 

80.0 
24.2 

79.140 
120 

213.6 
14.9 

228.5 
29.53 

310.1 

13.3 
2.4 
79.9 
24.2 

29.45 29.48 29.48 
12.5 13.0 12.7 
97.6 97.5 

69.698 74.967 73.637 
29.10 29.09 29.09 
27.70 27.64 27.68 
32.95 34.88 34.3 
22.69 22.69 

dscfs 464 448 462 458 
dscfm 27,800 26,900 27.700 27,467 
dscfh 1.67E+O6 1.61E+06 1.66E+06 1.65E+06 
acfm 47.600 44,900 47,500 46.647 
x 496.4 536.2 508.3 513.6 
x 97.0 94.8 98.9 



~ ~~~~ ~~ 

HEXAVALENT CHRCUIW EMISSIONS SUWRY 

K i l n  #E, Exhaust stack 
S o l i t e  A.F. Old p lant ,  Arvonia, VA 

filename:HEXCHROn.Yl 

SAMPLING PARAMETERS 

MEASURED DATA AT STACK 
Dry Gas Meter Ca l i b ra t i on  Factor 
I n i t i a l  Meter Volune 
F i n a l  Meter Volune 
Leak Check Correction 
Total Meter Volune 
Sanpling T i m e  
Volune o f  Uater co l l ec ted  
S i l i c a  Gel Ueight Increase 
Tota l  Uater Col lected 
Barometric Pressure 
Stack S t a t i c  Pressure 
Avg. O r i f i c e  Pressure Drop -H 
Avg. Stack Gas Tenperature 
Avg. Dry Gas Ueter Tenperature 
Nozzle Diameter 
D i e t e r  o f  Stack 
Uidth o f  Stack 
Length o f  Stack 
P i  t o t  Tube  Coe f f i c i en t  
Avg. Square Root Veloc i ty  Head -p 
Stack Gas Oxygen 
Stack Gas Carbon Dioxide 
Stack Gas Nitrogen 

._____________---__-----------------.--~. 

CALCULATED STACK CAS DATA 
(Ps) Stack Gas Pressure 
(%Bus) Stack Gas Moisture 
( X B ' w )  Moisture a t  sa tu ra t i on  
(Vmstd) Standard Dry Gas Meter Volune 
(Ud) Dry Gas Molecular Ueight 
(Us) Uet Gas Molecular Ueight 
(vs) Stack Gas Ve loc i t y  

(Osd) Volunetr ic  Gas Flow Rate 
(aa) Volunetr ic  Gas ~ l o u  Rate 

(A)  Stack Area 

( 1 )  l s o k i n e t i c  Va r ia t i on  

RUN NO.==, K2-1 
DATE==, 7/8 /92  

RUN TIME==> 1256-1414 

UNITS 
1 

cf  ** 871.776 
c f  918.786 

cfm 0 
C f  47.010 

min.  72 
mL 85.0 
0 25.8 
ml 110.8 

in. Hg 29.54 
in. H20 -0.67 
in. H20 1.69 

-F 313.3 
-F 99.1 

inches 0.309 
inches 64.500 
inches 0.000 
inches 0.000 

0.84 
(in. HZ015 0.503 

x 17.4 
x 2.6 
x 80.0 

_ _  

_ _  

in. Hg 29.49 
x 10.7 
x 97.5 

dscf 43.741 
lb t lb-mole 29.12 
lb/ lb-mole 27.93 

f t / s  35.00 
f t2 22.69 

dscfm 28,700 
acfm 47,600 
x 92.4 

K2-2 K2-3 
7 /8 /92  7 / 8 / 9 2  
1620- 1736 2036-2153 

1 1 
964.452 64.917 

1015.233 115.080 
0 0 

50.781 50.163 
72 72 

104.0 111.0 
30.1 34.8 

134.1 145.8 
29.50 29.50 
-0.67 -0.67 
1.89 1 .81 

315.9 319.1 
102.6 99.0 
0.309 0.309 

64.500 64.500 
0.000 0.000 
0.000 0.000 
0.84 0.84 

0.533 0.526 
17.8 ** 17.5 
2.3 2.6 

79.9 79.9 

29.45 29.45 
11.9 12.8 
97.6 97.6 

46.892 46.619 
29.08 29.11 
27.77 27.69 
37.28 36.92 
22.69 22.69 

30,000 29,200 
50.800 50,300 

94.8 96.6 

49.318 
72 

100.0 
30.2 

130.2 
29.51 

316.1 

18.4 
2.5 

79.9 

29.46 
11.8 

45.751 
29.10 
27.80 
36.4 

29,300 
49.567 

HEXAVALENT CHRCU I UM Emissions Ana 1 ys i s 

V o l w  i n  Ilrpinger mL 786 860 585 
Concentration o f  Chraniun in KOH lnpinger rnglL 0.00226 s 0.0015 < 0.0015 
Tota l  Chraniun Recovered mg 0.001776 < 0.00129 +3.000878 
Volune of Blank m l  396 396 396 
Concentration of Chraniun in  blank rng/L 0.00179 0.00179 0.00179 

Concentration o f  Chruniun in Gas Sample rng/Uleter 0.000862 ~0.000438 <0.000128 ~0.000476 

Total Flow o f  Chrmiun in Stack Lbs./hr. 9.25E-05 <4.91E-05 4.39E-05 <5.18E-05 

- i  

I 
I 
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I 
I 
I 
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Metals Emissions Sunnary 
K i l n  #2,  Exhaust Stack 
S o l i t e  Hubers Plant, Brooks, KY 

filename:METALS.UPl 

SAMPLING PARAMETERS 

MEASURED DATA AT STACK 
Dry Gas Meter Ca l i b ra t i on  Factor 
I n i t i a l  Meter V o l e  
F ina l  Meter V o l m  
Leak Check co r rec t i on  
Tota l  Meter V o l m  
S a w l i n g  Tim 
V o l w  of  Water Collected 
S i l i c a  Gel weight Increase 
Total Water Collected 
Bar-tr ic Pressure 
Stack S t a t i c  Pressure 
AVO. O r i f i c e  Pressure Drop 31 
Avg. Stack Gas lenperature 
Avg. Dry Gas Meter Tenperature 
Nozzle Diameter 
Diameter o f  Stack 
U id th  o f  Stack 
Length o f  Stack 
P i t o t  T u b e  coe f f i c i en t  
Avg. Square Root Veloc i ty  Head -p 
Stack Gas Oxygen 
Stack Gas C a r b n  Dioxide 
Stack Gas Nitrogen 

_____-________---__-~-----~-------.. 

RUN NO.==> K8-1 
DATE==> 7/8/92 

RUN TIME==> 1115-1230 

UNITS 
1 

C f  826.057 
c f  871.134 

cfm 0 
c f  45.077 

min.  72 
mL 106.2 
g 7.3 
mL 113.5 

in. ng 29.55 
in. HZO . -0.67 
in. H20 1.51 

-F 319.3 
-F 95.0 

inches 0.301 
inches 64.500 
inches 0.000 
inches 0.000 _ -  0.84 

(in. H20)§ 0.505 
x 19.3 
x 2.5 
x 78.3 

_ _  

CALCULATED STACK GAS DATA 
Stack Gas Pressure in. Hg 29.50 
stack Gas Moisture x 11.2 
Moisture a t  Saturation x 97.5 
Standard Dry Gas Meter V o l m  dscf 42.266 
Dry Gas Molecular Ueight Lbllb-mole '29.17 
Wet Gas Uolecular Weight Ib/lb-mole 27.91 
Stack Gas Veloc i ty  f t / s  35.28 
Stack Area f t 2  22.69 
V o l m e t r i c  Gas Flow Rate dscfm 28,500 

l s o k i n e t i c  Var ia t ion x 94.7 
V o l w t r i c  Gas F low Rate , acfm 48,000 

K8-2 
7/8/92 
1450-1606 
._______I_. 

1 
91 8.999 
964.235 

0 
45.236 

72 
117.5 

6.9 
124.4 
29.50 
-0.67 

1.52 
310.6 
101.8 
0.301 

64.500 
0.000 
0.000 
0.84 

0.509 
17.7 
2.4 

79.9 

29.45 
12.3 
97.6 

41.831 
29.09 
27. A 
35.51 
22.69 

28,600 
48,300 

93.3 

Y8-3 
7/8/92 
1900-2016 

1 
16.420 
64.769 

0 
48.349 

72 
123.5 

6.5 
130.0 
29.50 
-0.67 
1.38 

320.3 
95.9 

0.308 
64.500 

0.000 
0.000 
0.84 

0.516 
17.8 
2.3 

79.9 

29.45 
11.9 
97.6 

45.184 
29.08 
27.76 
36.20 
22.69 

28,900 
49,300 

95.2 

46.221 
72 

115.7 
6.9 

122.6 
29.52 

316.7 

13.7 
2.4 

79.4 

29.47 
11.8 

43.094 
29.11 
27.80 
35.7 

28,667 
48.533 



864: tw1 ^ ( I )  
c64: cu411 'Isokinetic Variation 
064: tU101 ^% 
F64: (Fl) [WI ~0.0945'~F35+460~*F53/~~F50~*F56'~~0.5~F37~L2~3.1417/144~'F28g~1-F51/100)) )  
H64:  (fl) CWI ~0.0945*~H35+460~'H53/~~H50~'H56*~~0.5 'H37~~2~3.1417/1~) 'H28*(1 -H51/100) )) 
J64: (F1) tWl (0.0945'(J35+460)'J53/((J50~gJ56~( (0.SgJ37)*2*3. 1417/144)*J28'(1- J51/100) 1)  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
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I 
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I 
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I 
I 
I 
I 
I 
I 
I 

J54:  (F2) tW1 (O.W*( J~5~*0.32*~J44~*0.28*~J~6+J47/10000~~ 
L54: (F2) tW1 aAVG(F54..J54) 

C55: tu411 'Yet Gas Molecular Yeisht 
855: MI *(MS) 

055: CY101 Y b / I b - m l e  
F55: (F2) MI ~ F 5 4 ~ ~ l - ~ ~ F 5 8 ~ F 5 1 ~ * ~ ~ - F 5 8 + l ~ ~ F 5 2 ~ ~ / l O O ~ ~ * l B * ~ ~ ~ F 5 B * F 5 l ~ + ~ ~ - F 5 B + l ~ ~ F 5 2 ~ ~ / l O O ~  
H55: (F2) [W] (H54*(1- ((H58*H51)*(( -H58+1 )*H52))/100))+18~(((H58'H51 )+((-H58+1 )*H52) )/loo) 
J55: (F2) [MI ~ J 5 4 * ~ 1 - ~ ~ J 5 8 ' J 5 1 ~ + ~ ~ - J 5 8 + l ) * J 5 2 ~ ~ / l O O ~ ~ + l B ~ ~ ~ C J 5 B ~ J 5 l ~ + ~ ~ ~ J 5 8 + l ~ ~ J 5 2 ~ ~ / l O O ~  
L55: (F2) tU91 Z!AVG(FSS..JSS) 
856: MI *(vs) 
C56: W411 'stack Gas Ve loc i t y  
056: WlOl Y t / s  
F56: (F2) tW1 ( 8 5 . 4 9 ~ ( F 4 2 ) . ( F 4 3 ) g ( ( F 3 5 + 4 6 O ) / ( ( F 5 O ) * ( F S 5 ) ) ) ~ O . 5 )  
H56: (F2) MI ( 8 5 . 4 ~ ~ H 4 2 ) * ( H 4 3 ) ' ( ( H 3 S + 4 6 0 ~ / ( ( H 5 0 ~ g ( H 5 5 ~ ~ ~ ~ 0 . 5 ~  
556: (F2) MI ( 8 5 . 4 ~ ( J 4 2 ) * ( J 4 3 ) ' ( ( J 3 5 + 4 6 0 ) / ( ( J 5 0 ) ~ ( J 5 5 ) ) ) ^ 0 . 5 )  
L56: (F1) tup1 ilAVG(F56..J56) 
857: CUP1 *(A) 
C57: W411 'Stack Area 
057: tY101 * f t Z  
F57: (F2) MI (+F39/24)^2*aPI+(F40*F41/144) 
H57: (F2) [MI (+HJ9/24)~2'@PI*(H40~H41/144) 
J57: (F2) MI (+J39/24)^2*~PI+(J40.5411144) 
ASB: U IUll I[ 
F58: (H)  [MI +F51<=F52 
H58: (H) tU91 +H51<=H52 
J58: ( H I  [MI +J51s=J52 
A59: U tu11 1 )  
859: tW1 ^(Psd) 
C59: IU411 'Volunetr ic Gas Flou Rate 
059: IUlOl *dscfs 
F59: (FO) [MI ~F~57~*Ff56g~1-~~FS58'F51~+~(-F58*O~F52~~/100~'528/~460+F35~'~~F32+~F33/13.6~~/29.92~ 
H59: (FO) MI ~ H f 5 7 ~ ' H f 5 6 * ~ 1 - ~ ~ H f 5 8 * H 5 l ~ + ( ( - H 5 8 + 1 ) . H 5 2 ~ ~ / l O O ~ ~ ~ 2 8 / ~ 4 6 O + H 3 5 ~ g ~ ~ H 3 2 + ~ H 3 3 / l 3 . 6 ~ ~ / 2 9 . 9 2 ~  
J59: (FO) MI (JS57)*JS56*(1 -((Jf58*J51 I+( (  - J58+1 )'J52))/100)*528/(460*535)'( (J32+(J33/13.6) V29.92) 
L59: (FO) [MI ilAVG(F59..J59) 
860: MI ^(Psd) 
C60: CU411 'Volunetr ic Cas Flou Rate 
060: CY101 ^dscfm 
F60: (,O) [MI @RUJND(6OgF59,-2) 
H60: C.0) [MI @RWND(6O8H59,-2) 
J60: C.0) CW1 @RWND(60*J59,-2) 
L60: ( , O )  tW1 ilAVG(F60..J60) 
A61: U CY11 1 1  
861: [MI ̂(Psd) 
C61: tu411 ' V o l w t r i c  Cas Flou Rate 
061: tY101 ^dscfh 
F61: (S2) MI ~RWNO(60'F60,-4) 
H61: (S2) tW1 aRWND(60*H60,-4) 
J61: ( S 2 )  MI 1RWND(60*J60,-4) 
L61: (S2) tW1 ilAVG(F61..561) 
862: tu91 ^(Pa) 
C62: CY411 'Volunetr ic Gas Flow Rate 
062: tu101 ^acfm 
F62: C.0) tW1 ORWND(6OgF56'F57,-2) 
H62: C.0) [MI @RWND(60*H56*H57,-2) 
J62: ( ,O)  CW1 ORWND(60*J56*J57,-2) 
L62: C.0) tu91 ilAVG(F62..J62) 
A63: U tY11 1 1  
863: tWI ^(%EA) 
C63: CY411 'Percent Excess A i r  
D63: IU101 2% 
F63: (F1) [ Y Q 1 ' 1 0 0 ' ~ F 4 4 - ~ 0 . 0 5 ' F 4 5 ~ ~ / ~ ~ 0 . 2 6 4 * F 4 6 ~ - F 4 4 + ~ 0 . 5 ~ ~ F 4 7 / 1 0 ~ 4 ) ) )  
H63: ( F1) tW1 1 OO'( H44- (O.OS'H45) )I( (0.264'1146) - H44+(0.5*( H47/10*4) ) ) 



1.44: (F1) tU91 &!AVG(F44..J44) 
EC5: [MI ̂(%C02) 
c45: tu411 'Stack Gas Carbon Dioxide 
045:  W101 ^% 
F45: ( F l )  U tW1 2.47 
H45: (F1) U IU91 2.36 
J45: (F1) U tW1 2.3 
L45: (F1) tU91 iViVC(F45..J45) 
846: tup1 W N 2 )  
c46: W411 'Stack Gas Nitrogen 
046: tY101 ^% 
F46: ( F 1 )  U tU91 100-F44-F45 
H46: (F1) U tW1 100-H44-H45 
J46: ( F O  U tWl lOO-J44-J45 
L46: (F1) [MI @AVG(F46..J46) 
A47: U W11 1 1  

c47: tu411 'Stack Gas Carbon Monoxide 
D47: tY101 *ppn 
F47: U tup1 28.44 
H47: U tW1 22.39 
J47: U tU91 32.53 
L47: ( F l )  IU91 &!AVG(F47..J47) 
C49: W 1 1  'CALCULATED STACK CAS DATA 
E50: [Up1 *(Ps) 
c50: tu411 'Stack Gas Pressure 
D50: W101 ^in.  Ha 
F50: (F2) tU91 (F33/13.6+F32) 
H50: (F2) CU91 (H33/13.6*H32) 
J50: (F2) WI (J33/13.6+J32) 
L50: (F2) W91 %VG(FSO..J50) 
851: tu91 ^(%EUS) 

C51: tu411 'Stack Gas Moisture 
051: tu101 ^ X  
F51: (F1) [Up1 (F31*0.04707)/((F31*0.04707)+F53)*100 
H5 1 : ( F1) [MI (H31'0.04707)/( (H31'0.04707)+H53)*100 
J51: ( F l )  lU9l (J31*0.04707)/((J31~0.04707)+J53)'100 
L51: (F1) [up1 JPVG(FSl.,J51) 
852: tW1 (̂%E'u) 
C52: W411 'Moisture a t  Saturat ion 
D52: tu101 *.% 
F52: ( F O  tU91 (~VLOOKUP(F35,SAJ%..SAKf164,1)/(F50)*100) 
H52: (F1) WI (~VLWKUP(H35,fAJ%..fAKS164,1)/(H50)*100) 
J52: (F1) tup1 ~ ~ V L O O K u P ~ J 3 5 . ~ A J % . . S A K S 1 6 4 , 1 ~ / ~ J 5 0 ~ * 1 0 0 )  
853: tU91 ^(Vnstd) 
C53: W411 'Standard Dry Gas Meter V o t w  
053: W101 ^dscf 
F53: (F3) tWl (17.64*(F27)*F19.(F50)/(F36*460)) 
H53: (F3) W1 (17.64g(H27)'H1~(H50)/(H3~460)) 
553: (F3) tu91 (17.64*(J27)*J19*(J5O)/(J36+460)) 
L53: (F3) tu91 J*VG(F53..J53) 
854:  tU91 ^Cud) 
C54: tu411 'Dry Gas Molecular Yeight 
D54: IU101 *Lb/lb-mole 
F54: (F2) iiipi ~0.44~~F45~+0.32'~F44~+0.28"(F4~F47/10000)) 
H54: (F2) W1 ~0.44g~H45~+0.32 '~H44~*0 .28* (H46*H47/10000) )  

847: tu91 ^(pPncO) 
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F33: U [MI -0.67 
G33: U tu21 ' 
H33: U CU91 -0.67 
533: U [MI -0.67 
8%: [MI ̂( -H )  
C34: MlI 'Avg. O r i f i c e  Pressure Drop -H 
034: tu101 ^in. H2O 
F34: (F2) [MI 1.51 

H34: 
534: 
835: 
c35: 
035: 
F35: 
H35: 
J35: 
L35: 
836: 
W6: 
036: 
F36: 
H36: 
J36: 
837: 
c37: 
037: 
F37: 

(F2) [MI 1.52 
(F2) CW1 1.38 
tu91 ^(Ts) 
tu411 'Avg. Stack Gas Tenperature 
tU101 +'I "&XHAR(176)&"F" 
(F1) W1 319.3 
(F1) Wl 310.6 
( F l )  [MI 320.3 
(F1) [MI %VG(F35..535) 

81411 'Avg. D r y  Gas Meter Tenperature 
81101 *" 'WCHAR(176)&"F" 
(F1) WI 95 
(F1)  CW1 101.8 
(F1) [MI 95.9 
IWI 7Dn) 
81411 'Nozzle Diemeter 
tu101 *inches 
(F3) U [MI 0.301 

[MI Y T m )  

H37: (F3) U WI 0.301 
537: (F3) U Wl 0.308 
A38: u 8111 11 
C38: 81411 
839: tW1 ^(Os) 

FOR STACK DIMENSIONS, ENTER 0 WERE SIZE IS NOT APPROPRIATE 

C39: 81411 'Diameter o f  Stack 
039: 81101 ^inches 
F39: (F3) U CUP1 64.5 
H39: (F3) U CU91 64.5 
539: (F3) U [MI 64.5 
840: [MI A(U) 
C40: tu411 'Uidth of Stack 
040:  81101 *inches 
F40: (F3) U Wl 0 
HLO: (F3) U MI 0 
J40: (F3) U W91 0 
841: [up1 '(L) 
C41: tu411 'Length of stack 
041: tU101 ^inches 
F41: (F3) U CUP1 0 
H41: (F3) U [MI 0 
J4l: (F3) U W1 0 
842: [MI ^(Cp) 
c42: CY411 ' P i t o t  Tube Coe f f i c i en t  
042: tU101 *-- 
F62: (F2) U [MI 0.84 
H42: (F2) U Wl +F42 
542: (F2) U W91 +F42 
843: CW1 Y p ) §  
C43: CY411 'Avg. Square Root Ve loc i t y  Head -p 
D43: CU101 *(in. H2O)P 
F43: (F3) [MI 0.505 
H43: (F3) W1 .0.509 
543: (F3) $1.0.516 
844: W91 Y%D2) 



824: [MI * (V f )  
c24: [YClI 'F ina l  Meter Volune 
024: tU101 ^cf 
F24: (F3) U tU91 871.134 
H24: (F3) U [Up1 964.235 
J24: (F3) U Wl 64.769 
825: tU9l ^(Lp) 
c25: tu411 'Leak Check Correct ion 
025: tu101 ^cfm 
F25: U tW1 0 

H25: 
J25: 
A26: 
C26: 
F26: 
H26: 
J26: 
827: 
C27: 
027: 
F27: 
H27: 
J27: 
L27: 
828: 
C28: 
028: 

u tup1 0 
u tw1 0 

N411 1 1  
(H) tU91 ~IF(F25-0.OZIO.F25,0) 
( H )  tu91 aIF(H25-0.02DO,H25.0) 
( H I  tW1 ~IF(J25-0.02~O.J25,0) 
tup1 Y V m )  
tu411 'Tota l  Meter Volune 
NlOl ^ C f  

(F3) [MI (F24-F23)*(FZZ-F20)-(0.02-F24)'F26 
(F3) tu91 (H24-H~)+(H22-H20)-(0.02-H24)'H26 
(F3) [MI (J24-J23)+(JZZ-J20)-(0.02- J24)'J26 
(F3) tW1 @AVG(F27..J27) 
nnl ^(t) 
tu411 'Sanpling Tim 
IU101 %in. 

u tu11 I I 

F28: U tW1 72 
H28: U [u91 72 
J28: U W1 72 
L28: (FO) tU91 @AVG(F28..J28) 
829: tup1 ^(Vue) 
C29: tu411 ' V o l w  o f  Uater Col lected 
D29: CU101 
F29: (F1) U tW1 106.2 
H29: (F1) U tW1 117.5 
J29: (F1) U tup1 123.5 
L29: ( F 1 )  tU91 aAVG(F29..J29) 
830: W1 ^(Vusg) 
C30: W411 ' S i l i c a  Gel Ueight Increase 
030: CU101 ^g 
F30: (F1) U tU91 7.3 
H30: (F1) U tu91 6.9 
J30: (F1) U [MI 6.5 
L30: (Fl) tW1 @AVG(F30..J30) 
831: tU91 ^(Vlc) 
C31: tu411 'Tota l  Uater Col lected 
031: CU101 *mL 
F31: ( F l )  [MI 113.5 
H31: (F1) tup1 124.4 
531: (F1) tu91 130 
L31: ( F 1 )  [MI @AVG(F31..J31) 
832: tU91 ^(Pbar) 
C32: tU411 ' E a r m e t r i c  Pressure 
032: tU101 *in. Hg 
F32: (F2) U tW1 29.55 
H32: (F2) U tU91 29.5 
532: (F2) U tU91 29.5 
L32: (F2) IWl @AVC(F32..J32) 

C33: tu411 'Stack S t a t i c  Pressure 
D33: tU101 ^in. H2O 

833: Wl ?cpg, 
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C10: U CY411 'Metals Emissions S m r y  
C11: U 01411 ,Ki ln #2, Exhaust Stack 
C12: u tu411 ' S o l i t e  Hubers Plant, Brooks, KY 
H12: On1 I 

814: [up1 'filename: 
C14: U CU411 VlETALS.UU1 
Dl4: tu101 "RUN NO.==> 
F14: U tu91 'K8-1 
H14: U [MI 'K8-2 
114: U tu21 ' 
J14: U [MI 'K8-3 
D15: 01101 "DATE==> 

F l5 :  U tW1 '7/8/92 
H15: U [MI '7/8192 
515: U [up1 '7/8/92 
C16: 01411 'SAMPLING PARAMETERS 
016: tU101 "RUN TIME==, 
F16: U [MI '1115-1230 
H16: U [MI '1450-1606 
516: U tup1 '1900-2016 
L16: [MI "AVERAGE 
817: [MI \- 
C17: tu411 \- 
017: 01101 \- 
E17: 0121 \- 
F17: [MI \- 
617: 0121 \- 
H17: [MI \- 
117: tu21 \- 
517: [MI \- 
K17: tu21 \- 
L17: [MI \- 
B18: tU91 ŜYMBOL 
C18: tU411 'MEASURED DATA AT STACK 
D18: 01101 ^UNITS 
019: tu91 Y Y )  
C19: tu411 'Dry Gas Meter Ca l i b ra t i on  Factor 
019: tU101 *--  
F19: U tup1 1 
Hl9: U [MI +F19 
519: U [MI +F19 
B20: tu91 ^ ( V i )  
C20: tU411 ' I n i t i a l  Meter Volune 
D2O: IUlOl ^ C f  
E2O: U 0121 
F2O: (F3) U [MI 826.057 
H2O: (F3) U tu91 918.999 
520: (F3) U tW1 16.42 
A2l: U tU11 1 )  
C21: tu411 ' I F  NO INTERMEDIATE LEAK CHECK UAS DONE ENTER 0 
E21: U 0121 ' 
F21: [WI 0 
A22: U [U l l  1 1  
C22: tu411 ' V o l a  Before lntermed Leak Check 
022: [L!101 ^ C f  

F22: U tW1 0 
A23: U tU11 1 1  
C23: tu411 'Volune Af ter  Intermed Leak Check 

F23: U olpl 0 
023: [UlOI " C f  

Ha: u [Wl'O 
523: U [WI 0 



J63: ( F l )  tM1 l00g(JU-(0.05gJ45))/((0.264*J46)-J44*(0.5~(J47/1014))) 
L63: (F1) W91 a*VG(F63..J63) 
864: [MI ^ ( I )  
c64: tu411 ' I sok ine t i c  Va r ia t i on  
064: tu101 ^X 
F64: ( F l )  [MI ( 0 . 0 9 4 5 ' ~ F 3 5 + 4 6 0 ~ ~ F 5 3 / ~ ~ F 5 O ~ ~ F S 6 * ~ ~ O . 5 * F 3 7 ~ ~ 2 ~ 3 . l 4 l 7 / l 4 4 ~ ~ F 2 8 g ~ l - F 5 l / l O O ~ l ~  
H64: ( F l )  [MI (0.0945'~H35+460~gH53/~~H50~*H56g~~0.5'H37~~2*3.1417/144~gH28*~1-H51/100~~~ 
~ 6 4 :  ( F l )  [MI (0.0945g~535+460~*J53/~~J5O~'J56*~~0.5.J4~*J28*~l-J$l/ lOO~~~ 
c68: tu411 'HEXAVALENT CHRCUIUM Emissions Analysis 
C70: tu411 ' vo~une  in  lnpinger 
070: W101 %L 

F70: 
H70: 
570: 
C71: 
071 : 
E71 : 
F71: 
671: 
H71: 
171: 
J71: 
C72: 
072: 
E R :  
F R :  
Gn: 
HR: 
172: 
572: 
C A :  
OD: 
F73: 
H73: 
573: 
c74: 
074: 
F74 : 
H74: 
574: 
C76: 

cup1 786 
tu91 860 
tu91 585 
tu411 'Concentration of  Chrunim in KOH lnpinger 
ru101 *rm/L 
tu21 ' 
[MI 0.00226 
tu21 ' 
[MI 0.0015 
tu21 ' < 
(up1 0.0015 
rU411 'Total Chrunim Recovered 
tu101 A r m  
ru21 ' 
tu91 (F70*F71/1000) 
tu21 (C71) 
tu91 (H70*H71/1000) 
tu21 (171) 
CUP1 (570'J71/1000) 
tu411 'VOLM o f  Blank 
tu101 ^mL 
tu91 0 
tu91 0 
tu91 0 

tu101 *WlL 
[MI 0 
tu91 0 
ru91 0 '  
tU411 'Concentration of Chruniun i n  Cas Salrple 

tu411 'Concentration o f  Chruniun i n  blank 

J76: tu91 ((J72-(J73'J74/1000))'35.3145/J53) 
K76: IU2l 'I < 
L76: [MI ((F76+H76+J76)/3) 
C78: IU4 l l  'Tota l  Flou of C h r m i m  i n  Stack 
078: (U101 *Lbs.lhr. 
E78: tu21 (E76) 
F78: tu91 ((F76/454000)*F61/35.3145) 
C78: tal (676) 
H78: (ti91 ((H76/454000)*H61/35.314S) 
178: tu21-(I76) 
J78: tu91 ((J76/4540OO)*J61/35.3145) 
K78: tu21 ' < 
L78: MI ((F78*H78+J78)/3) 

L 
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H57: 
J57: 
A58: 
F58: 
H58: 
J58: 
159: 
859: 
c59: 
D59: 
F59: 
n59: 
J59: 
L59: 
860: 
C60: 
060: 
F60: 
H60: 
J60: 
L60: 
A61: U (U11 1 1  
861: tW1 *(Osd) 
C61: tu411 'Volunetr ic  Gas Flou Rate 
061: tU101 ^dscfh 
F61: (52) W1 @RWND(60'F60,-4) 
H61: (S2) tW1 ORWND(60'H60,-4) 
561: (S2) tW1 ORWND(60*J60,-4) 
L61: (S2) WI CUVG(F61..J61) 
862: Wl ^(Pa) 
C62: W411 'Volunetr ic  Gas F lou Rate 
062: 01101 %cfm 
F62: ( , O )  Wl @RWNO(60*F56*F57,-2) 
H62: C.0) tWI ORWND(60*H56'H57,-2) 
J62: ( , O )  [up1 aRCUND(6OgJ56*J57,-2) 
L62: C.0) (W1 OAVG(F62..J62) 
A63: U tU11 1 1  
863: W91 (̂%EA) 
C63: tU411 'Percent Excess A i r  
063: W101 ,?% 
F63: (F1) &I ~100~~F4*-~0~05'F45~~/~~0.264'FP6~-F~~~0.5*~F47/10~4~1~ 
H63: ( F1) W1 lOO'(H44- (0.05*H45 ) )I(  (0.264gHC6)-H44+(0.5g(H47/10~41 )) 

- n ;i ;. ..: f 3. 



c44: cU411 'stack Gas Oxygen 
D44: CU101 ^% 
F44: (F1) U W1 17.41 
H44: (F1) U Wl 17.M 
144: (F1)  U [ W I  20.E 
JL4: ( F l )  U t-1 17.5 
L44: ( F l )  W9l mVG(F14..544) 
845: [MI *(%C02) 
c45: tu411 'Stack Gas Carbon Dioxide 
045: tU101 *% 
F45: ( F l )  U Wl 2.62 
HL5: (F1)  U W1 2.3 
545: (F1) U [YPl 2.57 
L45: (F1) WI aAVG(F45..J45) 
846: [MI ' ( x ) 1 2 )  

c46: [u41] 'Stack Gas Nitrogen 
046: CU101 *% 
F46: (Fl) U [MI 100-F44-F45 
H46: ( F l )  U [MI 10D-H44-H45 
J46: ( F l )  U CU91 lOD-J44-J45 
L46: ( F l )  CU91 aAVG(F46..J46) 
A47: U tU11 1 1  
847: CU91 *(ppnCD) 
c47: ~ ~ 4 1 1  'Stack Gas Carbon Uanoxide 
047: CY101 'ppn 
F47: U W91 15.74 
H47: U tU91 19.94 
547: U tU91 16.56 
L47: (F1) tW1 aVG(F47..547) 
C49: tu411 'CALCULATED STACK GAS DATA 
650: [MI ̂tPS) 
c50: tu411 !Stack Gas Pressure 
D50: tu101 > in .  Hg 
F50: (F2) W9l (F33/13.6*F32) 
H50: (F2) MI (H33/13.6*H32) 
J50: (F2) W91 (J33/13.6+532) 
L50: (F2) [Wl &XVt(F50..J50) 
E51: [MI ^(ZEUS) 
C51: tu411 'Stack Gas Moisture 
D51: CU101 * X  
F5 1 : (F  1 ) CWI (F31*0.04707)/( ( F3l8O.04707)+F53)*1 00 
H51: (F1) CW1 ~H31*0.04707~/~~H31'0.04707~+H53~'100 
J51: (F1) tW1 (J31'0.04707)/((J31'0.04707)+553)*100 
L51: (F1) [Wl @AVG(FSl..JSl) 
852: [MI YXB'u) 
CS2: tu411 'Moisture a t  Saturation 
D52: CU101 * X  
F52: (F1) W1 ~@VLW~P~F35,SAJ%..SAKS164,1~/~F50~g100~ 
H52: ( F l )  [ I 81  ~ ~ V L ~ ~ P ~ H 3 ~ , S A J 1 4 . . S A K S 1 6 4 , 1 ~ / ~ H 5 0 ~ ' 1 0 0 ~  
J52: (F1) [w91 ~ @ V L W ~ P ~ J 3 5 , S A J % . . ~ A K 5 1 6 4 , 1 ~ / ~ J 5 0 ~ * 1 0 0 )  
853: Wl *(Vmtd) 
C53: tu411 'Standard Dry Gas' Meter V o l w  
D53: tU101 *dscf 
F53: (F3) tW1 (17.64"(F27)*F19'(F5O)/(F36*460)) 
H53: (F3) tW1 (17.64'(H27)'Hl~(H50)/(H36*460)) 
553: (F3) [WI (17.64'(J27)*J19*(J50)/(J36+460)) 
L53: (F3) CW1 a*VG(F53..J53) 
854: tM1 ^Old) 
C54: CU411 'Dry  Gas Molecular Ueight 
054: 81101. ^Ib/lb-mole 
F54: (F2) (0.14*(F45)+0.32~(F44)+0.28~(F46*F47/10000))  
H54 : (F2) WI (0.44. (H45 )*O .32'( H 1 4  NO. 2E.C H46+H47/ 10000) ) 
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F33: U CU91 -0.67 
0 3 :  u tu21 ' 
H33: U CU91 -0.67 
533: U tW1 -0.67 
834: W91 ^(-H)  
C34: W 1 1  'Avg. O r i f i c e  Pressure Drop -H 
034: CY101 ^in. H2O 
F34: (F2) tU91 1.69 
H34: (F2) tW1 1.89 
J34: (F2) W91 1.81 
835: tW1 ^(Ts) 
C35: CY411 ' A v ~ .  Stack Gas Tenperature 
035: LU101 +" "BaCHAR(176)b"F" 
F35: (F1)  CW1 313.3 
H35: (F1) W91 315.9 
J35: ( F l )  W91 319.1 
L35: (F1) CWI UVG(F35..J35) 

836: tU91 *(Tm) 
C36: [Id411 ~ A v Q .  Dry Gas Meter Tenperature 
036: CUlO1 +'I ".WCHAR(176)Br'Ft' 
F36: (F1) tU91 W.l 
H36: (F1)  IW1 102.6 
J36: (F1) tW1 W 
837: N91 W n )  
c37: 
D37: 
F37: 
H37: 
537: 
Am: 
C38: 
839: 
c39: 
039: 
F39: 
H39: 
J39: 
840: 
C40: 
D40: 
F40: 
H40: 

tU411 'Nozzle D i e t e r  
tu101 ^inches 
(F3) U tu91 0.309 
(F3) U tW1 0.309 
(F3) U CW1 0.309 

CY411 ' 
tU91 *(Ds) 
tu411 'Diameter of Stack 
01101 *inches 
(F3) U tU91 64.5 
(F3) U CW1 64.5 
(F3) U tW1 64.5 
W91 ^(U) 
tU411 W i d t h  of Stack 
tu101 ^inches 
(F3) U Cy91 0 
(F3) U [MI 0 

u cull 1 )  
FOR STACK DIMENSIONS, ENTER 0 UHERE SIZE IS NOT APPROPRIATE 

J40: (F3) U CW1 0 
841: tu91 Y L )  
C41: LU411 'Length of Stack 
041: 'CY101 ^inches 
F41: (F3) U [MI 0 
H41: (F3) U W91 0 
J61: (F3) U W91 0 
842: CWI YCp) 
C42: tu411 ' P i t o t  Tube Coef f ic ient  
042: CY101 
F42: (F2) U tW1 0.84 
H42: (F2) U tU91 +F42 
542: (F2) U W91 +F42 
843: tU91 ^(-p)§ 
C43: tU411 'Avg. Square Root Veloci ty  Heed -p 
043: tUlO1 * ( i n .  H20)5 
F43: (F3) tW1 0.503 
N43: (F3) W91 0.533 
J43: (F3) &91'0.526 
844: W91 ^ ( x ) 2 )  



824: [MI ^ ( V f )  
c24: [u411 ‘F ina l  Meter Volune 
D24: tU101 ^Cf 

F24: (F3) U Wl 918.786 
H24: (F3) U tU91 1015.233 
524: (F3) U [MI 115.08 
825: tup1 *(LP) 
c25: tu411 ‘Leak Check Correct ion 
D25: IWOI *cfm 
F25: U tW1 0 
H25: U tW1 0 
J25: U tU91 0 
A26: U tu11 1 1  
C26: tU411 1 1  
F26: ( H )  [WI @IF(F25-0.02>O.F25.0) 
H26: (H) tU91 ~IF(H25-0.0210.H25.0) 
J26: ( H )  [WI aIF(J25-0.02>O.J25.0) 
827: tup1 ^(vm) 
c27: [Id411 ‘Total Meter V o l m  

D27: tU101 ^cf 
F27: (F3) tu91 (F24-F23)+(F22-F2O)-(O.OZ-F24).F26 
H27: (F3) [MI (H24-H23)*(H22-H20)-(0.02~H24)’H26 
J27: (F3) [MI (J24-J23)+(J2Z-JZO)-(O.O2-5241*J26 
L27: (F3) tW1 @AVC(F27..527) 
828: [up1 ^(t) 
c28: tu411 ‘Sanpling T i m  
D28: [ulol %in. 
F28: U tW1 72 
H28: U tup1 72 
J28: U CW1 72 
L28: (FO) [VPI a*VC(F28..J28) 
829: tU91 ^(Vue) 

C29: tu411 !Volune o f  Uater Col lected 
D29: tu101 *mL 
F29: ( F 1 )  U [WI 85 
H29: (F1)  U [MI 104 
J29: (F1) U tW1 111 
L29: ( F 1 )  tW1 @AVG(F29..J29) 
830: tW1 ^(Vusg) 
C30: tU411 ‘ S i l i c a  Gel Yeight Increase 
D3O: tU101 ^g 
F30: (F1)  U tW1 25.8 
H30: ( F 1 )  U [MI 30.1 
530: (F1)  U tW1 34.8 
130: (F1) [MI a*VG(F30..J30) 
831: W1 ‘XV lc )  
C31: tu411 ‘Total water Col lected 
D31: tY101 A n t  
F31: ( F 1 )  tW1 110.8 
H31: :Fl: W1 134.: 
J31: ( F 1 )  tW1 145.8 
L31: ( F 1 )  [MI a*VC(F31..J31) 
832: [MI “(Pbar) 
C32: tu411 ‘Ba rmet r i c  Pressure 
032: IU lO l  ^in. Hg 
F32: (F2) U [MI 29.54 
H32: (F2) U tW1 29.5 
J32: (F2) U tW1 29.5 
L32: (F2) [VPI a*VG(F32..J32) 
833: W1 Y P g )  
C33: W 1 1  istack S t a t i c  Pressure 
D33: tU101 ^in. H2O 
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C10: U tM11 'HEXAVALENT CHRCWW EMISSIONS SUMURY 
C l i :  U N 4 l I  ' K i l n  W3, Exhaust Stack 
C1Z: U N411 'So l i t e  A.F. Old p lant ,  Arvonia, VA 
H l 2 :  N91 ' 
814: tWl ' f i l enam:  
C14: U N411 'HEXCHROII.KI1 
014: W101 "RUN NO.==> 
F14: U tW1 'K2-1 
H14: U N91 "K2-2 
114: U 0121 ' 
514: U N91 'K2-3 
D15: N101 "DATE==> 
F15: U [MI '718192 
H15: U N91 <7/8/92 
J15: U [MI '7/8/92 
C16: N411 'SAMPLING PARAMETERS 
D16: N l O l  "RUN TIME==> 
F16: U [MI '1256-1414 
H16: U N91 '1620- lA6 
J16: U [MI '2036-2153 
Llb: N91 ^AVERAGE 

817: tW1 \- 
C17: CY411 \- 
017: N101 \- 
E17: 0121 \ -  
F17: N91 \- 
617: CY21 \- 
H17: tW1 \- 
117: N21 \- 
517: nrPl \- 
K17: N21 \- 
L17: CW1 \- 
818: tW1 ŜYMBOL 
C18: 01411 'MEASURED DATA AT STACK 
D18: N101 ^UNITS 
819: N91 ^(I)  
C19: N411 'Dry Cas Meter c a l i b r a t i o n  Factor 
D19: tY101 *--  
F19: U [MI 1 
H19: U N9l +F19 
J19: U N91 +F19 
620: N91 * ( V i )  
C20: N411 ' I n i t i a l  Meter V o l u n  
D20: NlO1 *cf 
E20: U tu21 812.297 
F2O: (F3) U N91 871.776 
H2O: (F3) U IM1 964.452 
J20: (F3) U N91 64.917 
A21: U 0111 1 1  
C21: N411 I F  NO INTERMEDIATE LEAK CHECK WAS DONE ENTER 0 
E21: U 0121 812.297 
F21: N9l 0 
A22: U W11 ]I 
C22: W 1 1  #Volune Before Intermed Leak Check 
D22: 81101 'kf 
F22: U N91 0 
A23: U N11 1 1  
C23: N411 'Volune A f te r  lntermed Leak Check 
023: N101 *c f  
F23: U 8191. 0 
H23:  U tU91 b ' 
J23: U N9l 0 



J128: [MI ( ( J 121 - J125)*( J120/1000)'36.46/35.453) 
C130: t W l I  'Concentration of H C I  i n  Gas Sanple 
0130: tu101 ^mg/CMeter 
F130: tW1 ((F127/F53)*35.3145) 
H130: tU91 ((H127/H53)*35.3145) 
J130: [MI ((J127/J53)'35.3145) 
L130: (F2) IU91 UVC(F130..Jl30) 
c131: tu411 'Concentration of  CI2 i n  Gas Sanple 
0131: tu101 ^w/cneter  
F131: tW1 ((F128/F53)*35.3145) 
H131: WI ((H128/H53)*35.3145) 
J131: tU91 ((J128/J53)*35.3145) 
L131: (F2) W1 UVG(Fl31..5130 
L132: (F2) tW1 ' 
C133: EU411 'Total  H C I  f l o u  i n  Stack 
0133: W101 ^Lbs./hr. 
F133: tU91 ((F130/35.3145)'F61/454000) 
H133: CW1 ~~H130 /35 .3145~gH61 /454000~  
J133: tW1 ((J130/35.3145)*J61/454000) 
L133: (FZ) tU91 mVG(F133..J133) 
C134: tu411 'Total CI2 f low i n  Stack 
0134: tu101 *Lbs./hr. 
F134: IW1 ((F131/35.3145)*F61/454000) 
H134: tup1 ~~Hl31/35.3145~*H61/454000) 
J134: tW1 ((J131/35.3145)*J61/454000) 
L134: (F2) IU91 UVG(F134..J134) 
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F112: CWI ( ( F111/35.3145)*F61/45~000) 
H112: WI ~~H111 /35 .3145~~H61 /454000~  
J112: CW1 ((J111/35.3145~'J61/454000~ 
L112: (F2) tW1 ~VG(Fl12..Jl12) 
Al73: U N71 11 
A114: U tY11 1 1  
C116: CY411 'CHLORINE AND HCL RECOVERY DATA 
C117: W11 'Volun? in H2SM lnpinger 
D117: CY101 ^mL 
F117: [MI 666 
H117: W1 620 
J117: WI 620 
C118: tu411 'Concentration of Cl In H2SM lnpinger 
0118: tu101 ^W/L 
F118: CW1 1387.91 
H118: W1 1240.77 
J118: CWI 1467.81 
C119: tu411 'Total C l  in H2SM lnpinger 
D119: CY101 m̂g 
F119: tW1 ((F117/1000)*F118) 
H119: CU91 ((H117/1000)'tlll8) 
J119: tW1 ((J117/1000)*J118) 
C120: tu411 'Volun? in NaOH lnpinger 
0120: tY101 ^mL 
Fl2O: CW1 400 
Hl20: [WI 389 
J12D: Wl 398 
C121: W11 'Concentration in NaOH lnpinger 
0121: CY101 *mg/L 
F121: tW1 8.41 
H121: cup1 7.34 
J121: tW1 4.38 
C122: tu411 'Total Cl in NaOH lnpinger 

F122: [MI ((F120/1000)'F121) 
H122: tU91 ((HlZO/lOOO)*HlZl) 
J122: IW1 ((J120/1000)*J121) 
C124: tU411 'Concentration of C I  in H2SM blank 
D124: tu101 *mg/L 
€124: tu21 '< 
F124: [MI 0.05 
6124: tY2l '< 
H124: W1 0.05 
1124: 0121 ' e  
5124: IW1 0.05 
C125: CU411 'Concentration of Cl in NaOH blank 
0125: [ti101 *mg/L 
E125: tu21 '< 
F125: [MI 0.05 

0122: tu101 ^mg 

G125: tY21 '< 
H125: W1 0.05 
1125: tY21 ' e  
J125: W1 0.05 
C127: tu411 'Total H C I  recovered 
0127: CY101 ^mg 
F127: [MI ((F118-F124)*(F117/1000)*36.46/35.453) 
H127: Cy91 ~~H118-H124~*~Hl17/1000~g36.46/35.453) 
J127: [MI ~~J118-J124~g~J117 /1000~~36 .46 /35 .453)  
C128: tu411 'Total C12 recovered 

F128: W1 ~ ~ F ~ l - F 1 2 5 ~ ~ ~ F 1 2 O / 1 0 O O ~ * ~ . 9 1 / 3 5 . 4 5 3 )  
0128: tulOI.,^mg 

H128: W1 ((H121-H125)"(Hl20/1000)*36.46/35.453) 



c102: W11 'Yeight m F i l t e r  
0102: [ W l O l  "mg 
FlO2: MI ((Fl01-F100)*1000) 
H102: MI ((H10l-H100)*1000) 
JlOZ: [WI ((J101-J100)'1000) 
8103: CW1 Y Y a i )  
c103: W11 'Acetone Rinse Tare weight 
0103: t W l O l  ^g 
F103: U tW1 101.0617 
H103: U WI 104.585 
J103: U [MI 1D4.901 
8104: Wl W a f )  
c104: tu411 'Acetone Rinse F ina l  Weight 
0104: CUlOl ^g 
F104: U tu91 101.0714 
HlO4: U [!&'I 104.5946 
J104: U tU91 104.9128 
8105: MI *(re) 
C105: tu411 'Weight i n  Acetone Rinse 
0105: CY101 ^mg 
F105: MI ((F104-F1031*10001 
Hl05: MI ((Hl04-H103)'1000) 
J105: Cy91 (~J104-J103)'1000) 
8106: MI ^(Vau) 
C106: tu411 'Acetone Volune Used in  Rinse 
0106: CY101 ^mL 
F106: U WI 118 
H106: U [MI 82 
J106: U [WI 101 
8107: tW1 ^(Va) 
1307: tW411 'Acetone Volune Used in  Blank 
0107: tY101 ^mL 
F107: U M91 100 
H107: U tW1 100 
5107: U Cy91 100 
8108: tW1 ^(We) 
C108: CU411 Weight i n  Acetone Blank 
0108: tu101 Lg 
F108: U [MI -0.0003 
H108: U tW1 -0.0003 
J108: U tU91 -0.0003 
8109: tW1 (̂[a) 
C109: tY411 'Acetone Blank Correct ion 
0109: tUlOl ^g/mL 
FlO9: (F5)  MI 0 
H109: (F5)  MI 0 
J109: (F5) [MI 0 
8110: tU91 ^(m) 
C110: tu411 'Tota l  Pa r t i cu la te  co l l ec ted  
0110: tU101 ^mg 
F110: (F2) [MI (F102+F105-F106*(SFS109)) 

H110: (F2) [MI ~H10Z+H105-H106'~SFSlO9~~ 
J110: ( F2) [WI (J102*J 105- J106'(SFS109) ) 

L110: (F2) tW1 @PVG(FllO..J1101 
C111: CU411 'Conc. of  Pa r t i cu la te  in  Gas Sanple 
0111: tU101 %g/CMeter 
F111: tW1 ((FllO/F53)*35.3145) 
Hlll: tW1 ((HllO/H53)*35.3145) 
Jlll: tu91 ((JllO/J53)*35.3145) 
L111: (F2) MI @PVG(F111..Jlll) 
C112: tu411 '-'Total Pa r t i cu la te  f l o u  in Stack 
0112: tW101 ^Lh./hr. 
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C63: Iu411 'Percent Excess Air 
063: tu101 ^X 
F63 : (F1) tu91 1 OO'( F44- (O.OS'F45 ) ) / ( (O .264*F46) - F44+(0.5*(F47/10L4) ) ) 
H61: (F1) W1 100~~H44-~0.05*H45~~/~~0.264gH46~-H44+~0.5~~H47/lO~4~~~ 
J63: (F1) CUP1 1 0 0 * ~ J 4 4 - ~ 0 . 0 5 * J 4 5 ~ ~ / ~ ~ 0 . 2 6 4 g J 4 6 ~ - J 4 4 * ~ 0 . 5 ' ~ J 4 7 / 1 0 " 4 ~ ~ ~  
L63: (F1) W1 J*VC(F63..J63) 
864: tu91 7 1 )  
C64: IU411 'Isokinetic Variation 
D64: tu101 ^% 
F64: (F1) IW1 ~0.0945g~F35+460l'F53/~~F50)gF56~~~O.5*F37~~Z*~.l4l7/l44~*FZ8*~l-F51/100~~~ 
H64: (F1) W1 ~0.0945*~H35*460~~H53/~~H50~~H56'~~0.5*H37~L2~3.1417/144~gH28C~1-H51/l00~~~ 
J64: (Fl) IW] ~0.0945*~J35+460~'J53/~IJ50)*J56g1~0.5~J37~~2*3.1417/1~~~J28*I1-J5l/100~~~ 
087: IY101 ^F - 3 
C90: U 01411 'TABLE X-X  
C91: U tu411 'PARTICULATE EMISSIDNS SUMARY 
C92: U tu411 'Kiln #.?, Exhaust Stack, Page 2 
C93: U tu411 'Solite Hubers Facility, Brooks, KY 
H93: tu91 ' 
895: N91 'filename: 
C95: U IU411 '8IGMETHS.ukl 
095: tU101 "RUN NO.==> 
F95: U IWl 'K8-1 
H95: U W1 'YE-2 
195: U tu21 ' 
J95: U I'd91 'K8-3 
096: IUlOl "DATE==> 
F96: U Iu91 '6/2/92 
H96: U tW1 '6/2/92 
J96: U [MI '6/3/92 
C97: tU411 'SAMPLING PARAMETERS 
097: NlOl W J N  TIME==> 
F97: U IU91 '1612-1818 
H97: U tu91 '2047-2311 
J97: U IW1 '1016-1224 
L97: Wl ^AVERAGE 
998: [MI \- 
c98: tu411 \- 
098: IUlOl \- 
E98: tu21 \- 
F98: tW1 \- 
G98: tu21 \- 
H98: tW1 k 
198: IU21 k 
J98: tu91 \- 
K98: tu21 \- 
L98: tu91 \- 
899: w91 *S*l 
CW: tU411 'PARTICULATE COLLECTION ANALYSIS 
099: IUlOl *Units 
E100: tWI ^(Ufi) 
C100: tU411 'Tare Ueight of Filter 
D100: 01101 *g 
F100: (F5) U W1 0.365 

H100: (F5) U W1 0.3706 
J100: (F5) U [Wl 0.3622 
9101: tu91 (̂Uff) 
C101: Iu411 'Final Filter Ueight 
0101: 01101 ^g 
FlOl: (F5 )  U W1 0.3667 
HlOl: (F5) .U_WI 0.3807 
J101: (F5) U El91 0.3642 
E102: tW1 Wnf) 



c54: tu411 'Dry  Gas Molecular Weight 
054: [ulol *Lb/lb-mole 
F54: f F21 CW1 ~ 0 . 4 ~ * ~ F 4 5 ~ + 0 . 3 2 ' ~ F ~ 4 ~ + 0 . 2 8 * ~ F 4 6 + F 4 7 / 1 0 0 D 0 1 ~  

062: tu101 ^acfn 
F62: C.0) [WI ORWND(60'F56'F57,-2) 
H62: C.0) [up1 @RWND(60*H56'H57,-2) 
J62: (,O) MI @RWND(60*J56*J57,-2) 
L62: ( , O )  [MI a*VG<F62..J62) 
A63: U t U l l ' - l l L  
863: tW1 ^(%EA) 
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F43: (F3) tU91 0.4W 
H43: (F3) lU91 0.476 
J43: (F3) tW1 0.498 
844: tW1 YXo2) 
C44: W!1 'Stock Gas Oxygen 
044: tu101 ^% 
F64: (F1) U tW1 17.6 
H44: ( F l )  U tW1 17.78 
144: (F1) U N21 ' 
J44: ( F O  U N9l 17.66 
L44: (F1) tW1 @AVG(F44..J44) 
845: tu91 YxC02) 
C45: tu411 'Stack Gas Carbon Dioxide 
045: tU101 '3 
F45: (F1) U tW1 2.4 
H45: (F1) U tWl 2.4 
545: (F1) U 0191 2.38 
L45: (F1) tW1 @AVG(F45..J45) 
846: tW1 (̂%I21 
C46: N411 'Stack Gas Nitrogen 
D46: N101 *% 
F46: (F1) U tW1 100-f44-F45 
H66: (F1) U tW1 100-H44-H45 
J46: ( F l )  U WI lOO-J44-545 
L46: (F1) tW1 @AVC(F46..J46) 
A47: U tu11 1 1  
847: tW1 YppRcO) 
C47: Ill411 'Stack Gas Carbon Monoxide 
047: N101 ^ppn 
F47: U tu91 24.2 
H47: U tW1 24.2 
J47: U tW1 24.2 
L47: ( F l )  tW1 @AVG(F47..J47) 
C49: tu411 'CALCULATED STACK GAS DATA 
850: tW1 ^(PSI  
C50: tu411 'Stack Gas Pressure 
050: tu101 *in. Hg 
F5D: (F2) tW1 (F33/13.6+F32) 
H50: (F2) [HI (H33/13.6+H32) 
J50: (F2) tWl (J33/13.6+J32) 
L50: (F2) tWl @AVG(F50..J50) 
851: [up] *(%Bus) 
C51: tu411 'Stack Cas Moisture 
D51: N101 ^% 
F51: (F1) [MI ~F31~0.04707~/~~F31*0.04707~+F53)*100 
H51: 'F1) tWl ~H31*0.04707~/~~H31*0.04707~+H53~g100 
J51: (F1) tW1 (J31*0.04707)/((J31'0.04707)+J53)*100 
L51: (F1) tWl @AVC(F51..J51) 
852: tW1 YXB'u) 
C52: 81411 'Moisture a t  Saturat ion 
052: N101 ^% 
F52: (F1) tU9l (OVLWKLlP(F35,SAJ%..SAKS164,1~/(F50~*100) 
H52: (F1) [WI (~VLW~P(H35,SAJ%..UKS164,1)/(H50)'100) 
J52: (F1) tU91 (OVLWKLlP(J35,SAJ%..SAKSl64,1)/(J50)~100) 
853: tW1 ^(Vmtd) 
C53: tu411 'Standard Dry Cas Meter VOLM 
053: tU101 ^dscf 



L32: (FZ)  tW1 aVt(F32..J32) 
833: tU91 ^(Pg) 
c33: tu411 'Stack S t a t i c  Pressure 
033: tu101 ^in. H2O 
F33: U tW1 -0.67 
a 3 :  u tu21 ' 
H33: U [MI -0.67 
533: U [MI -0.67 
834: tW1 * ( -H)  
C34: tu411 'Avg. O r i f i c e  Pressure Drop -H 
034: tu101 ^in. HZO 
F34: (F2) tW1 1.74 
H34: (F2) [WI 1.46 
J34: (FZ)  tW1 1.69 
835: tW1 -us) 
C35: tu411 'Avg. Stack Gas Tenprature 
035: CU101 +'I "BdCHARt176)&"F" 
F35: ( F l )  tW1 317.1 
H35: (F1) tW1 297.9 
J35: (F1) tW1 315.3 
L35: (F1) IWI E!AVt(F35..J35) 
836: MI ^(Tm) 
C36: W411 'Avg. Dry Gas Meter Tenperature 
036: tU101 +'I "&OCHAR(176)&"F8~ 
F36: (F1) [MI 95.8 
H36: (F1) tW1 100.2 
536: ( F l )  tu91 100.7 
837: tW1 ^(on)  
C37: tu411 'Nozzle Diemeter 
037: WlDl ^inches 
F37: (F3) U MI 0.313 
H37: (F3) U [MI 0.308 
237: (F3) U MI 0.308 

C38: IU411 ' FOR STACK DIMENSIONS, ENTER 0 WHERE S I Z E  IS NOT APPROPRIATE 
839: tW1 ^tDs) 
C39: tU411 'Dismeter o f  Stack 
039: W101 ^inches 
F39: (F3) U tW1 64.5 
H39: (F3) U [MI 64.5 
J39: (F3) U tW1 64.5 
840: tW1 *CY) 
C40: W411 'Yidth o f  Stack 
040: tU101 ^inches 
F40: (F3) U tW1 0 
HLO: (F3) U.tW1 0 
J40: (F3) U tW1 0 
841: tW1 ^(L) 
C41: tU411 'Length o f  Stack 
041: [Ut01 ^inches 
F41: (F3) U tW1 0 
H41: (F3) U tW1 0 
541: (F3) U tWl D 
842: tW1 ^(Cp) 
C42: tu411 'P i to t  T u b e  Coef f ic ient  
Di2: tu101 - - -  
F42: (F2) U [MI 0.84 
H42: (FZ)  U tu91 +F42 
J42: (FZ) U tU91 +F42 

A38: u tu11 1 1  

843: [MI y p ? §  
C43: tY411 'Avb. Square Root Ve loc i t y  Head -p 
D43: NlOl *(in. H2O)O 
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F23: U tW1 0 
H23: U [MI 0 
J23: U tU91 0 
824: tWI ^ (V f )  
C24: 01411 'Final Meter V o l t m  
024: tU101 ^cf 
F24: (F3) U IW1 96.203 
H24: (F3) U 8191 171.52 
524: (F3) U tW1 252.647 
825: tW1 *(Lp) 
C25: tu411 ' leak Check Correction 
025: 01101 *cfm 
F25: U IU91 0 
H25: U tu91 0 
J25: U IW1 0 
A26: U tU11 1 1  
C26: 01411 ) I  
F26: (H)  IWI ~IF(F25-0.02>O.F25,0) 
H26: ( H I  W91 ~IF(H25-0.02~O.H25,0) 
J26: (H)  [MI 91F(J25-0.O2DO,J25,0) 
827: tW1 Y V m )  
C27: 01411 'Tota l  Meter V o l u ~ e  
027: 01101 *cf 
F27: (F3) 1-1 ~F24-F23)*(F22-F20)-(0.02-F24)~FZ6 
H27: (F3) [MI (H24-H23)*(H22-H20)-(0.02-H24)*H26 
527: (F3) tW1 (J24-J23)*(J22-J20)-(0.02-J24)*J26 
L27: (F3) tW1 @AVG(F27..J27) 
828: 8191 ^ ( t )  
C28: 01411 'Sanpling Time 
028: 01101 %in. 
F28: U tW1 120 
H28: U IW1 120 
J28: U tW1 120 
L28: (FO) tW1 @AVG(F28..J28) 
829: tU9l ^(Vue) 
C29: 01411 'Volune o f  Uater Collected 
029: IU101 ^mL 
F29: (F1) U IWI 219.6 
H29: ( F O  U IW1 198.5 
J29: (F1)  U MI 222.7 
L29: (F1) 8191 @PVG(F29..J29) 
830: IW1 *(Vwsg) 
C30: tu411 ' S i l i c a  Gel Ueight Increase 
030: IU101 ^g 
F30: (F1) U W91 15.1 
H30: (F1) U W91 14 
J30: (F1) U W91 15.7 
L30: (F1) [WI @AVG(F30..J30) 
831: tW1 ^(Vlc) 
C31: IU411 'Tota l  Uater Collected 
031: IUlO1 *mL 
F31: (F1) W9l 234.7 
H31: (F1) 8191 212.5 
531: (F1) IWI 238.4 
L31: (F1) tW1 iUVC(F31..J31) 
832: W1 *(Pbar) 
C32: tu411 ' B a r m e t r i c  Pressure 
032: 01101 ^in. Hg 
F32: (F2) U 8191 29.55 
H32: (F2) U 8191 29.5 

L i  

J32: (F2) U 8191 29.53 



C9: U W411 'TABLE X-X 
C10: U tu411 'PARTICULATE EMISSIONS SUMMARY 
c11: u lU411 ' K i l n  #2, Exhaust Stack 
c12: u tu411 ' S o l i t e  Hubers Plant, Brooks, KY 
H12: [MI ' 
814: [MI r f i l e n a m :  
C14: U W411 'BICMETH5.ukl 
014: W101 "RUN NO.==, 
F14: U tu91 'K2-1 
H14: U [MI 'K2-2 
114: U CY21 ' 
514: U tu91 'K2-3 
D15: [VI01 "DATE==) 
F15: U [MI '7/8/92 
H1S: U [MI '7/8/92 
515: U [MI '7/8/92 
C16: tu411 ISAMPLING PARAMETERS 
016: [Id101 "RUN TIME==> 
F16: U tW1 '1117-1323 
H16: U [MI '1450-1655 
516: U [MI '1900-2103 
L16: [MI ̂AVERAGE 
817: [U91 \- 
C17: tY411 \- 
017: tU101 \- 
E17: W21 \- 
F17: CUP1 \- 
G17: [U21 \- 
H17: tu91 \- 
117: tu21 \- 
517: [MI \- 
K17: tU21 \- 
L17: [MI \- 
Bl8: tU9l *SYMBOL 
C18: IU411 'MEASURED OATA AT STACK 
D18: [UlOl ^UNITS 
B19: tu91 &CY)  
C19: tu411 'Dry Gas Meter C a l i b r a t i o n  Factor 
019: W101 A - -  

F19: U tu91 1 
H19: U [U91 +F19 
519: U tu91 +F19 
820: tW1 ^(Vi )  
C20: tu411 ' I n i t i a l  Meter voltme 
D20: tu101 ^cf 
E2O: U tu21 ' 
F2O: (F3) U [MI 14.768 
H2O: (F3) U lW1 96.363 
520: (F3) U nrpl 171.819 
A21: U tu11 1 )  
C21: W411 ' I F  NO INTERMEDIATE LEAK CHECK VAS DONE ENTER 0 
E21: U tu21 I 

FZ1: tu91 0 
A22: U W11 I I 
C22: tu411 'voltme Before Intermed Leak check 
D22: W101 ^cf 
F22: U W1 0 
A23: u tu11 ) I  
C23: tu411 ,Voltme After  Interned Leak Check 
D23: tU101 ^ c f  

c 



RAW FEED SAMPLING DATA SHEET 
Metals, Chlorine, and Moisture 

FACILITY: Kenrucky Solire SAMPLE TYPE: Raw Feed 
LOCATION: Brooks, KY 
DATE: 7/8/72 RUN NO,: I( 2 -&? ref' - 2- 

r .  ~ 

TEST DESCRIPTION: No. Kiln BlF Compliance Test 

Equipment: 

SAMPLER: 'i3 3€d€.Zs SAMPLE I.D. NO. RFEED-2 

One 32-02 glass wide-mouth bottle for compositing. 
One 500-mL amber glass bottle for metals sample. 
One 500-mL amber glass bottle for chlorinelmoisture sample. 

InStruCtiOnS 1. Assemble bottles and labels for test run sampling. 
2. At each 30-minute inlewal during the test run. coiI&'t enough sample from 

the feed beit conveyor 10 place about 100-mL into the compositing jar. 
3. Ciose the sample container after placing sample in bottle. 
4. Record sampling time on field dala sheer. 
5. At en0 of test run. till to 3 '4th~ me 500-mL sample bottles lrom the compos!te containei 

tor metals ana cnlorine/moisture. ~ f t i x  sampie /aoeis to these bottles. 

Grab NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

6. Deliver the sample containers to the field sample custcdian lor packaging and shipment. 

Comoosite Grab Time 

I F a  2 
1 %  5 7  
/ & b  I 
/6 3r 
f 7 0 Z  
r7Yr 

Comoosite Grab Time 
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feedds. wk 1 



Appendix C 

Continuous Emission Monitoring 
Field Data and Recorder Output 



11: 13: 59 
11: 14: 59 
11: 15: 59 
11:16:59 
11: 17: 59 
11:18:59 
11: 19: 59 
11:20: 59 
11:Zl: 59 
11:22: 59 
11:23:59 
11:24: 59 
11:25:59 
11: 26: 59 
11:27:59 
11:28: 59 
11:29: 59 
11: 30:59 
11: 31: 59 
11:32:59 
11:33:59 
11:34: 59 
11: 35: 59 
11: 36: 59 
11:37:59 
11:38: 59 
11:39:59 
11:40:59 
11: 41: 59 
11:42:59 
11:43: 59 
11:44:59 
11: 45 :59 
11:46: 59 
11:47: 59 
11: 48: 59 
11:49:59 
11:50:59 
11: 51: 59 
11:52:59 
11: 53: 59 
11: 54: 59 
11: 55:59 
11: 56: 59 
11: 57: 59 
11: 58: 59 
11: 59: 59 
12 : 00: 59 
12:Ol: 59 
12: 02: 59 
12:03:59 
12: 04: 59 
12:05:59 
12:06: 59 
12: 07: 59 
12 : 08: 59 
12 : 09: 59 
12: 10: 59 
12:11:59 
12: 12: 59 

17.6 
17.7 
17.1 
17.7 
17.8 
18.0 
17.9 
17.9 
17.8 
17.7 
17.8 
17.8 
17.8 
17.9 
17.7 
17.6 
17.7 
17.6 
17.7 
17.7 
17.5 
17.6 
17.7 
17.6 
17.7 
17.7 
17.6 
17.6 
17.6 
17.6 
17.6 
17.6 
17.6 
17.8 
17.9 
17.9 
17.9 
18.0 
17.7 
17.8 
17.7 
17.6 
17.7 
17.6 
17.6 
17.7 
17.8 
17.7 
17.7 
17.9 
17.9 
17.9 
17.8 
17.7 
17.9 
18.0 
18.0 
18.0 
17.9 
17.8 

2.4 
2.4 
2.3 
2.4 
2.3 
2.1 
2.1 
2.2 
2.2 
2.4 
2.2 
2.2 
2.2 
2.1 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.4 
2.3 
2.4 
2.4 
2.4 
2.4 
2.5 
2.4 
2.4 
2.5 
2.5 
2.4 
2.2 
2.2 
2.1 
2.1 
2.1 
2.3 
2.3 
2.4 
2.5 
2.4 
2.4 
2.4 
2.3 
2.3 
2.4 
2.4 
2.2 
2.1 
2.2 
2.2 
2.3 
2.2 
2.1 
2.0 
2.0 
2.1 
2.2 

24.7 
24.8 
25.8 
25.0 
24.9 
28.2 
29.7 
27.7 
27.6 
27.3 
26.3 
27.9 
26.9 
29.0 
27.0 
25.1 
25.4 
24.8 
26.2 
26.1 
25.6 
25.4 
26.6 
26.9 
26.6 
25.9 
26.1 
24.6 
24.1 
25.7 
25.1 
22.9 
24.2 
25.4 
27.1 
28.2 
28.5 
29.6 
28.1 
26.8 
26.9 
23.7 
23.8 
23.6 
24.6 
26.0 
26.4 
26.9 
25.7 
27.5 
29.6 
29.7 
27.0 
25.0 
25.1 
29.2 
30.5 
29.7 
30.5 
27.0 

1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.. 7 
1.6 
1.6 
1.7 
1.7 
1.8 
1.7 
2.2 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.9 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.6 
1.6 
1.7 
1.8 
1.8 
1.8 
1.7 
1.7 

c -  oor3001 

105.2 
107.4 
i13.6 
z07.3 
110.9 
;I. 3 3 . 1 
f 39.2 
126.8 
125.4 
i18.9 
118.8 
i26.5 
121.2 
135.8 
118.0 
106.0 
109.4 
105.7 
112.4 
112 .D 
105.0 
108.0 
115.8 
113.7 
116.0 
111.4 
111.5 
102.9 
101.0 
109.0 
105.4 
95.4 
103.0 
114.9 
124.2 
132.2 
133.5 
140.3 
123.6 
118.8 
117.1 
98.5 
101.7 
99.3 
104.8 
113.6 
117.8 
115.9 
110.4 
126.6 
139.3 
137.6 
122.8 
110.1 
116.6 
140.7 
146.8 
143.5 
143.0 
122.5 

7.4 
7.8 
7.9 
7.6 
8.0 
8.5 
8.4 
8.2 
8.0 
7.4 
7.8 
7.8 
7.8 
8.3 
7.4 
7.2 
7.3 
7.2 
7.1 
7.2 
6.6 
6.9 
7.2 
7.1 
7.7 
7.4 
9.3 
7.1 
6.7 
6.8 
6.7 
6.8 
6.8 
7.6 
8.6 
8.2 
8.0 
8.1 
7.0 
7.1 
7.0 
6.7 
6.8 
6.6 
6.8 
7.0 
7.2 
6.8 
6.9 
7.8 
8.0 
7.8 
7.3 
7.0 
7.9 
8.5 
8.5 
8.6 
8.0 
7.2 

One Hour Rolling 
Averages 

(ppm @7< 02) 
co THC 

116.04 7.51 



12: 13: 59 
12: 14:59 
12:15:59 
12: 16:59 
12: 17:59 
12: 18:59 
12: 19: 59 
12 : 2 0 :  59 
12: 21: 59 
12:22:59 
12 :23: 59 
12: 24:59 
12:25:59 
12 :26: 59 
12: 27:59 
12:2e: 59 
12 :29: 59 
12: 30:59 
12: 31: 59 
12:32: 59 
12 : 33: 59 
12: 34: 59 
12 :35: 59 
12:36:59 
12: 37: 59 
12: 38: 59 
12: 39: 59 
12: 40: 59 
12 : 41: 59 
12: 42:59 

17.7 
17.7 
17.6 
17.7 
17.7 
17.8 
17.7 
17.9 
17.8 
17.7 
17.7 
17.8 
17.7 
17.8 
17.9 
17.7 
17.6 
17.6 
17.9 
18.0 
17.9 
17.8 
17.7 
17.6 
17.7 
11.7 
17.5 
17.6 
17.6 
17.6 

2.3 
2.4 
2.4 
2.4 
2.3 
2.3 
2.4 
2.2 
2.3 
2.3 
2.4 
2.3 
2.3 
2.2 
2.2 
2.4 
2.4 
2.4 
2.2 
2.1 
2.1 
2.3 
2.4 
2.4 
2.4 
2.4 
2.5 
2.4 
2.4 
2.4 

25.3 
25.0 
23.4 
23.6 
23.6 
27.1 
26.6 
28.5 
28.2 
26.1 
25.9 
26.2 
27.5 
27.2 
29.8 
28.3 
24.6 
24.4 
27.0 
33.5 
31.1 
31.0 
25.5 
18.2 
17.7 
17.3 
16.1 
15.5 
16.3 
15.6 

1.7 110.1 
1.6 107.9 
1.6 98.8 
2.2 101.2 
2.5 101.6 
1.6 120.9 
1.6 115.4 
1.5 130.6 
1.5 126.2 
1.6 114.3 
1.7 111.8 
1.7 115.4 
1.7 121.1 
1.8 123.9 
1.8 138.3 
1.7 122.5 
1.7 104.1 
1.7 101.5 
1.8 124.2 
2.0 160.6 
2.1 145.0 
1.8 138.2 
1.6 109.7 
1.5 77.6 
1.5 76.2 
1.5 74.8 
1.5 65.9 
1.5 65.8 
1.5 69.2 
1.5 65.9 

7.2 
7.1 
6.8 
9.5 
10.9 
7.4 
6.8 
7.0 
6.5 
6.8 
7.3 
7.6 
7.1 
8.1 
8.4 
7.3 
7.2 
7.1 
8.5 
9.6 
9.6 
8.2 
7.0 
6.4 
6.5 
6.5 
6.1 
6.3 
6.4 
6.3 

117.88 
117.89 
117.64 
117.54 
117.38 
117.18 
116.78 
116.85 
116.86 
116.78 
116.67 
116.48 
116.48 
116.28 
116.62 
116.90 
116.81 
116.74 
116.93 
117.74 
118.41 
118.91 
118.81 
118.21 
117.55 
116.94 
116.18 
115.56 
115.03 
114.31 

7.50 
7.49 
7.47 
7.51 
7.55 
7.54 
7.51 
7.49 
7.46 
7.45 
7.45 
7.44 
7.44 
7.44 
7.45 
7.46 
7.45 
7.45 
7.48 
7.52 
7.57 
7.59 
7.58 
7.57 
7.55 
7.54 
7.48 
7.47 
7.47 
7.46 

t 
1 
i 
a 
I' 
1 
c 
1 
1 
1 
1 
1 
a 

1 
1 
1 
1 
1 



a 

12: 44: 15 
12: 45: 15 
12: 46: 15 
12: 47:15 
12: 48: 15 
12: 49: 15 
12:50:15 
12: 51: 15 
12: 52:15 
12: 53:15 
12: 54: 15 
12: 55: 15 
12: 56: 15 
12: 57: 15 
12: 58: 15 
12: 59: 15 
13:OO: 15 
13:Ol: 15 
13:OZ: 15 
13:03: 15 
13 :04: 15 
13:05: 15 
13 :OS: 15 
13:07:15 
13:08:15 
13:09: 15 
13: 10: 15 
13: 11: 15 
13: 12: 15 
13: 13: 15 
13:14:15 
13:15:15 
13:16: 15 
13: 17: 15 
13: 18: 15 
13:19: 15 
13 :20: 15 
13:21: 15 
13:22: 15 
13 :23: 15 
13:24: 15 
13: 25: 15 
13 :26: 15 
13:27: 15 
13: 28: i5 
13 :29: 15 
13: 30:15 
13: 31: 15 
13:32:15 
13: 33: 15 
13:34:15 
13:35: 15 
13:36: 15 
13: 37: 15 
13:38: 15 
13: 39: 15 
13 :40: 15 
13: 41: 15 
13:42: 15 
13: 43: 15 

--; 

17.5 
17.4 
17.5 
17.4 
17.4 
17.5 
17.6 
17.5 
17.4 
17.4 
17.5 
17.6 
17.5 
17.4 
17.4 
17.4 
17.5 
17.4 
17.3 
17.3 
17.2 
17.2 
17.3 
17.4 
17.4 
17.3 
17.3 
17.4 
17.3 
17.4 
17.2 
17.2 
17.3 
17.2 
17.2 
17.2 
17.2 
17.2 
17.3 
17.4 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17.4 
17.5 
17.4 
17.4 
17.3 
17.2 
17.2 
17.3 
17.3 
17.2 
17.3 
17.5 
17.4 
17.5 

2.6 
2.6 
2.5 
2.6 
2.6 
2.5 
2.4 
2.5 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.7 
2.6 
2.5 
2.6 
2.7 
2.7 
2 . 8  
2.8 
2.7 
2.6 
2.6 
2.7 
2.6 
2.6 
2.6 
2.6 
2.8 
2.7 
2.7 
2 . 8  
2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.6 
2.6 
2.7 
2.8 
2.8 
2.7 
2.8 
2.8 
2.7 
2.6 
2.6 
2.5 

15.1 
15.1 
14.3 
14.6 
13.7 
14.6 
15.7 
15.3 
14.6 
13.9 
14.3 
15.2 
15.0 
14.4 
14.0 
14.6 
14.6 
15.1 
14.6 
14.2 
13.7 
13.7 
14.1 
15.2 
16.2 
14.8 
14.6 
15.1 
15.0 
15.1 
15.1 
13.7 
14.6 
14.5 
13.0 
12.7 
13.4 
12.8 
13.3 
13.4 
14.6 
14.6 
14.9 
14.8 
15.1 
15.5 
14.6 
14.6 
14.6 
15.1 
14.5 
13.7 
13.1 
13.6 
13.6 
13.2 
13.3 
14.4 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.8 
1.6 
1.6 
2.0 
1.8 
1.8 
1.9 
1.9 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

15.3 1.5 
15.1 1.5 

61.2 
60.2 
58.4 
58.5 
54.1 
59.7 
67.3 
63.0 
58.7 
55.1 
57.9 
63.3 
61.2 
57.2 
54.9 
57.5 
59.5 
59.9 
56.6 
53.9 
51.8 
51.6 
54.6 
60.8 
64.1 
57.8 
57.1 
60.0 
58.5 
59.9 
56.9 
51.8 
57.0 
54.7 
49.1 
48.2 
50.8 
48.8 
51.7 
53.1 
59.0 
58.9 
60.7 
60.0 
61.3 
63.6 
58.6 
59.0 
58.8 
60.8 
55.7 
51.2 
49.5 
52.1 
52.0 
49.5 
50.9 
58.0 
61.4 
61.1 

6.1 
5.9 
6.1 
6.0 
5.9 
6.1 
6.4 
6.2 
6.0 
6.0 
6.1 
6.2 
6.2 
6.3 
6.4 
6.3 
6.5 
6.4 
6.1 
6.0 
6.0 
6.0 
6.2 
6.4 
6.3 
6.3 
6.6 
7.0 
6.4 
6.4 
7.5 
7.0 
7.0 
7.3 
7.2 
6.0 
6.0 
6.0 
6.2 
6.3 
6.5 
6.1 
6.1 
6.1 
6.1 
6.2 
6.0 
6.1 
6.0 
6.0 
5.8 
5.6 
5.7 
5.7 One Hour Rolling 
5.7 Averaaes 
5.6 (ppm @7< 02) 
5.8 co THC 
6.1 
6.0 
6.1 56.98 6.21 



13: 44: 1 5  
13: 45: 1 5  
13:46:15 
13:47:15 _. 
13:48: 1 5  
13  :49: 1 5  
13: 50: 1 5  
13: 51: 1 5  
13: 52: 15 
13: 53: 1 5  
13: 54: 1 5  
13:55:15 
13: 56: 1 5  
13: 57: 1 5  
13  :58: 1 5  
13: 59: 1 5  
14: 00: 1 5  
14:Ol: 1 5  
14: 02 : 1 5  
14:03: 1 5  
14:04: 1 5  
14:05:15 
14:06: 1 5  
14:07: 1 5  
14:08: 15 
14:09: 1 5  
14: 10: 15 
14: 11:15 
14:12:15 
14: 1 3 ~ 1 5  

17.5 
17.5 
17.5 
17.5 
17.6 
17.5 
17.5 
17.5 
17.6 
17.7 
17.6 
17.6 
17.8 
17.7 
17.7 
17.5 
17.6 
17.5 
17.6 
17.2 
17.4 
17.3 
17.5 
17.4 
17.4 
17.3 
17.4 
17.5 
17.4 
17.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.3 
2.5 
2.4 
2.3 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.7 
2.5 
2.6 
2.7 
2.7 
2.6 
2.5 
2.6 
2.5 

15.9 
16.0 
15.6 
15.6 
15.6 
15.6 
15.4 
15.6 
15.6 
16.3 
16.5 
16.1 
16.3 
16.2 
16.3 
15.3 
15.1 
14.6 
17 .1  
19.6 
24.2 
18.2 
19.3 
19.0 
18.6 
17.9 
19.2 
19.2 
18.8 
19.7 

1.5 
1.5 
1.5 
1.5 
1 .5  
1.5 
1.5 
1.5 
1.5 
1.5 
1 .5  
1.5 
1.5 
1 .5  
1.5 
3.2 
1.5 
1.5 
1 .6  
1.7 
1.7 
1 .7  
1.7 
1 .6  
1.6 
1 .9  
2 . 1  
1.7 
1 .6  
1.7 

65.6 
65.6 
63.1 
62.9 
65 .1  
63.5 
63.3 
64 .1  
65.4 
70.6 
68.7 
68.4 
72.0 
69.9 
69.8 
62.3 
62.6 
59.2 
71.0 
76.7 
97 .3  
70.6 
78.2 
75.0 
73 .1  
69.0 
75 .5  
78.0 
74 .1  
80.5 

6.2 
6.2 
6.1 
6.1 
6.3 
6.1 
6.2 
6.2 
6.3 
6.5 
5.2 
6.4 
6.6 
6.5 
6.4 

13.2 
6.2 
6.1 
6.7 
6.5 
6.6  
6.5 
6.7 
6.4 
6.4 
7.3 
8.3 
6.9 
6.4 
6.9 

57.05 
57.14 
57.22 
57.29 
57.47 
57.54 
57.47 
57.49 
57.60 
57.86 
58.04 
58.12 
58.30 
58.52 
58.76 
58.84 
58.90 
58.88 
59.12 
59.50 
60.26 
60.58 
60.97 
61.21 
61.36 
61.55 
61.85 
62.15 
62.41 
62.76 

6.21 
6.22 
6.22 
6.22 
6.23 
6.23 
6.22 
6.22 
6.23 
6.24 

6.22 
6.23 
6.23 
6.23 
6.35 
6.34 
6.34 
6.35 
6.36 
6.37 
6.38 
6.38 
6.38 
6.39 
6.40 
6.43 
6.43 
6.43 
6.44 

6.22 

't 
1 
1 
IC 
R 
1 
1 
1 
1 
1 
1 
1 
E 
1 
1 
1 
1 
1 
I 



14: 52:35 
14: 53: 35 
14: 54:35 
14: 55: 35 
14: 56: 35 
14: 57 :35 
14: 58: 35 
14: 59:35 
15: 00: 35 
15:01:35 
15: 02 : 35 
15: 03: 35 
15:04:35 
15 :05 : 35 
15: 06: 35 
15 :07: 35 
15 : 08: 35 
15: 09 : 35 
15: 10: 35 
15: 11: 35 
15: 12 :35 
15: 13: 35 
15: 14:35 
15:15:35 
15: 16: 35 
15:17:35 
15: 18:35 
15: 19: 35 
15:20:35 
15:21:35 
15: 22 : 35 
15:23:35 
15:24:35 
15: 25 : 35 
15:26:35 
15: 27: 35 
15:28:35 
15:29:35 
15: 30:35 
15:31:35 
15:32:35 
15: 33: 35 
15: 34:35 
15:35: 35 
15:36:35 
15:37:35 
15:38:35 
15: 39: 35 
15 : 40: 35 
15: 41:35 
15:42:35 
15: 43:35 
15:44: 35 
15:45:35 
15: 46:35 
15: 47: 35 
15: 48: 35 
15: 49:35 
15: 50: 35 
15: 51:35 

C J  

17.6 
17.6 
17.8 
17.7 
17.6 
17.6 
17.7 
17.7 
17.6 
17.6 
17.7 
17.7 
17.8 
17.6 
17.6 
17.6 
17.6 
17.5 
17.5 
17.6 
17.6 
17.7 
17.8 
17.7 
17.7 
17.7 
17.5 
17.7 
17.5 
17.5 
17.6 
17.6 
17.5 
17.6 
17.6 
17.6 
17.6 
17.6 
17.6 
17.5 
17.6 
17.7 
17.7 
17.7 
17.9 
17.9 
17.9 
17.8 
17.8 
17.7 
17.8 
17.8 
17.7 
17.8 
17.8 
17.9 
18.0 
17.8 
17.8 
18.0 

2.4 
2.5 
2.2 
2.3 
2.4 
2.4 
2.3 
2.4 
2.5 
2.4 
2.4 
2.4 
2.3 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.2 
2.4 
2.3 
2.3 
2.5 
2.3 
2.5 
2.5 
2.4 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.3 
2.4 
2.2 
2.2 
2.1 
2.3 
2.3 
2.3 
2.2 
2.3 
2.4 
2.2 
2.2 
2.2 
2.1 
2.2 
2.2 
2.0 

21.9 
20.6 
22.9 
24.0 
20.4 
21.4 
20.6 
21.7 
19.9 
19.2 
20.6 
i0.6 
21.6 
20.7 
19.5 
20.4 
20.5 
19.7 
20.1 
20.7 
21.9 
22.3 
23.4 
24.5 
23.5 
24.0 
22.7 
22.0 
23.6 
20.8 
21.7 
22.4 
21.6 
22.0 
22.5 
23.0 
21.7 
22.4 
22.2 
24.0 
22.3 
23.3 
25.6 
25.0 
24.7 
27.2 
25.5 
24.5 
23.3 
21.6 
23.5 
23.5 
22.1 
23.5 
24.6 
24.0 
25.4 
26.0 
21.3 
24.9 

1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.5 
1.5 
1.4 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.4 
1.3 
1.3 
1.4 
1.3 
1.3 
1.4 
1.4 
1.4 
1.3 
1.4 
1.4 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

92.9 
85.9 
104.0 
105.7 
86.7 
91.1 
89.6 
93.7 
82.9 
81.7 
88.8 
88.9 
95.5 
86.4 
81.9 
86.8 
85.4 
81.2 
83.0 
85.4 
93.2 
95.9 
104.6 
105.2 
101.6 
105.0 
93.5 
96.3 
96.7 
85.1 
91.4 
93.1 
89.3 
91.4 
95.8 
97.1 
90.1 
94.5 
94.8 
98.2 
93.4 
100.3 
111.9 
107.0 
113.8 
125.5 
119.7 
109.0 
102.9 
95.3 

106.8 
103.9 
96.5 

106.3 
109.9 
101.0 
119.9 
118.1 
98.1 

119.0 

.. 
LJ 

5.9 
5.8 
6.4 
6.1 
5.8 
5.7 
5.9 
5.9 
5.5 
5.6 
5.7 
5.8 
6.2 
5.9 
5.7 
6.0 
5.5 
5.4 
6.0 
6.4 
5.9 
6.4 
6.6 
6.0 
6.0 
6.1 
5.4 
6.0 
5.3 
5.4 
5.7 
5.4 
5.5 
5.8 
6.0 
5.9 
5.6 
5.8 
5.9 
5.4 
5.6 
6.0 
6.1 
6.0 
6.9 
7.0 
7.2 
6.7 
6.6 
6.6 
6.8 
6.6 
6.5 
6.8 One Hour Rolling 
6.7 Averages 
6.9 (ppm at 7% 02) 
7.3 
6.4 
6.7 co THC 
7.2 97.51 6.10 



15: 52: 35 
15:53:35 
15: 54:35 
15:55:35 
15:56:35 
15:57:35 
15: 58:35 
15: 59:35 
16:00:35 
16: 01: 35 
16: 02 : 35 
16 : 03: 35 
16: 04: 35 
16: 05: 35 
16: 06: 35 
16: 07:35 
16:08:35 
16: 09: 35 
16:10:35 
16: 11: 35 
16: 12 :35 
16:13:35 
16: 14:35 
16: 15:35 
16: 16:35 
16:17:35 
16:18:35 
16: 19: 35 
16:20:35 
16:21:35 
16: 22 :35 
16:23:35 
16: 24: 35 
16:25:35 
16:26:35 
16: 27:35 
16:28:35 
16: 29:35 
16: 30:35 
16:31:35 
16: 32:35 
16: 33 : 35 
16: 34:35 
16:35:35 
16: 36: 35 
16: 37 :35 
16: 38: 35 
16: 39: 35 
16:40:35 
16:41:35 
16: 42 :35 
16: 43: 35 
16: 44:35 
16:45:35 
16:46: 35 
16: 47 :35 
16: 48: 35 
16: 49: 35 
16: 50:35 
16:51:35 
16: 52:35 
16:53: 35 
16: 54:35 
16:55:35 

- - i  

17.9 
17.8 
17.7 
17.7 
17.8 
17.6 
17.9 
17.6 
17.6 
17.8 
17.8 
17.8 
17.8 
17.8 
17.9 
17.9 
17.9 
17.8 
17.9 
17.8 
17.8 
17.7 
17.8 
17.8 
17.7 
17.8 
17.7 
17.6 
17.7 
17.7 
17.9 
17.9 
17.8 
17.9 
17.9 
17.7 
17.6 
17.7 
17.8 
17.8 
17.8 
17.8 
17.8 
17.8 
18.0 
18.1 
18.0 
17.9 
18.0 
17.8 
17.8 
17.7 
17.8 
17.9 
18.1 
17.9 
17.9 
17.9 
17.8 
17.8 
18.1 
18.0 
17.8 
17.9 

2.1 
2.2 
2.3 
2.3 
2.3 
2.4 
2.1 
2.4 
2.4 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.3 
2.2 
2.2 
2.3 
2.3 
2.2 
2.3 
2.4 
2.2 
2.3 
2.4 
2.4 
2.3 
2.1 
2.2 
2.2 
2.1 
2.1 
2.3 
2.4 
2.3 
2.2 
2.3 
2.2 
2.2 
2.3 
2.2 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 
2.2 
2.1 
2.0 
2.1 
2.1 
2.2 
2.2 
2.2 
2.0 
2.1 
2.3 
2.2 

25.5 1.5 
24.8 1.5 
22.2 1.4 
22.3 1.5 
22.9 1.4 
21.3 1.4 
23.2 1.5 
23.3 1.4 
19.6 1.2 
22.0 1.3 
24.9 1.3 
23.5 1.3 
25.2 1.3 
23.9 1.3 
25.9 1.4 
25.5 1.5 
28.3 1.5 
25.4 1.4 
25.4 1.4 
26.2 1.4 
27.1 1.4 
24.1 1.4 
26.4 1.5 
27.4 1.4 
24.2 1.4- 
25.2 1.5 
26.9 1.4 
24.3 1.4 
24.0 1.4 
24.5 1.4 
27.6 1.5 
28.4 1.5 
26.5 1.5 
27.5 1.5 
27.2 1.5 
25.7 1.4 
23.3 1.4 
22.8 1.4 
24.5 1.4 
22.0 1.3 
20.8 1.2 
20.6 1.2 
20.3 1.2 
18.6 1.3 
21.2 1.0 
22.5 1.3 
21.9 1.3 
20.6 1.3 
20.6 1.3 
20.3 1.3 
19.4 1.3 
18.0 1.3 
17.8 1.3 
18.5 1.5 
21.1 1.5 
20.5 1.6 
18.6 1.4 
19.5 1.3 
17.6 1.3 
16.6 1.3 
18.0 1.7 
19.3 1.3 
17.0 1.3 
16.7 1.2 

117.5 
112.9 
97.5 
98.3 
103.4 
90.2 
107.5 
98.6 
82.4 
98.5 
113.3 
104.3 
114.0 
106.9 
118.0 
118.5 
133.0 
113.1 
116.2 
118.9 
119.8 
104.6 
119.9 
122.2 
103.7 
113.3 
118.3 
103.4 
102.7 
107.8 
129.8 
130.1 
119.6 
127.2 
126.2 
112.6 
98.4 
98.2 
109.8 
97.4 
94.2 
93.1 
90.0 
83.9 
103.3 
111.2 
104.5 
95.7 
97.e 
92.1 
87.4 
77.3 
78.9 
85.0 
103.5 
94.6 
86.2 
89.5 
79.2 
74.4 
88.3 
92.0 
75.5 
76.3 

7.0 
6.7 
6.3 
6.5 
6.5 
6.0 
6.9 
5.8 
5.1 
5.8 
5.9 
5.8 
5.9 
5.9 
6.6 
7.0 
7.1 
6.2 
6.4 
6.6 
6.3 
6.1 
6.6 
6.4 
6.1 
6.6 
6.3 
5.9 
6.0 
6.2 
7.0 
6.7 
6.7 
7.0 
6.9 
6.1 
5.8 
6.0 
5.9 
5.3 
5.4 
5.5 
5.8 
4.6 
6.4 
6.4 
6.2 
6.0 
6.2 
5.8 
5.9 
5.6 
5.8 
6.9 
7.5 
7.3 
6.5 
6.0 
5.7 
6.1 
8.1 
6.3 
5.6 
5.7 

97.92 6.12 
98.37 6.13 
98.26 6.13 
98.14 6.14 
98.42 6.15 
98.40 6.15 
98.70 6.17 
98.78 6.17 
98.77 6.16 
99.05 6.16 
99.46 6.17 
99.72 6.17 

100.03 6.16 
100.37 6.16 
100.97 6.18 
101.50 6.19 
102.29 6.22 
102.82 6.23 
103.38 6.24 
103.90 6.24 
104.35 6.25 
104.49 6.25 
104.75 6.25 
10s - a3 6.25 
105.06 6.25 
105.20 6.26 
105.62 6.28 
105.73 6.28 
105.83 6.29 
106.21 6.30 
106.85 6.32 
107.47 6.34 
107.97 6.36 
108.57 6.38 
109.08 6.40 
109.34 6.40 
109.47 6.41 
109.54 6.41 
109.79 6.41 
109.77 6.41 
109.79 6.40 
109.67 6.40 
109.30 6.39 
108.92 6.37 
108.74 6.36 
108.50 6.35 
108.25 6.33 
108.03 6.32 
107.34 . 6.31 
107.89 6.30 
107.57 6.29 
107.12 6.27 
106.83 6.26 
106.47 6.26 
106.37 6.27 
106.26 6.28 
105.70 6.27 
105.22 6.26 
104.91 6.24 
104.16 6.23 
103.68 6.24 
103.33 6.24 
102.96 6.23 
102.60 6.21 



16: 56:35 17.8 
16: 57: 35 17.8 
16: 58: 35 17.8 
16: 59 :35 17.9 
17: 00: 35 18.1 
17: 01: 35 18.1 
17 : 02: 35 17.9 
17: 03: 35 17.7 
17: 04: 35 17.9 
17: 05: 35 17.9 
17: 06: 35 17.8 
17: 07: 35 17.9 
17:08: 35 17.9 
17:09: 35 17.8 
17:10:35 ' 17.7 
17: 11: 35 17.8 
17: 12: 35 17.8 
17: 13 :35 17.8 
17: 14:35 17.9 
17: 15:35 17.8 
17: 16:35 17.6 
17: 17:35 17.5 
17: 18: 35 17.6 
17: 19 :35 17.6 
17:20:35 17.8 
17: 21: 35 17.8 
17: 22 : 35 17.7 
17:23:35 17.7 
17:24:35 17.7 
17: 25: 35 17.7 
17: 26: 35 17.7 
17: 27: 35 17.7 
17: 28: 35 17.8 
17: 29: 35 17.7 
17:30:35 17.6 
17:31:35 17.6 
17: 32: 35 17.7 
17: 33 : 35 17.8 
17:34:35 17.9 
17: 35:35 17.9 
17:36:35 18.0 
17: 37: 35 18.1 
17:38:35 18.0 

2.2 
2.2 
2.3 
2.2 
2.0 
2.0 
2.2 
2.3 
2.1 
2.1 
2.2 
2.1 
2.1 
2.2 
2.4 
2.3 
2.2 
2.2 
2.2 
2.3 
2.4 
2.5 
2.4 
2.4 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.2 
2.3 
2.4 
2.4 
2.4 
2.2 
2.2 
2.1 
2.0 

17.3 1.2 
16.6 1.2 
16.6 1.2 
16.7 1.2 
19.8 1.3 
21.3 1.2 
19.5 1.2 
17.0 1.2 
17.9 1.2 
19.4 1.2 
18.4 1.4 
17.5 1.6 
19.8 1.4 
18.8 1.2 
17.4 1.2 
16.9 1.2 
18.0 1.2 
18.0 1.2 
18.4 1.2 
19.0 1.2 
16.7 1.2 
16.1 1.2 
15.8 1.2 
16.6 1.2 
17.2 1.2 
18.4 1.2 
17.0 1.2 
17.1 1.1 
17.0 1.2 
17.2 1.1 
16.6 1.1 
16.6 1.1 
17.6 1.2 
17.6 1.2 
16.8 1.1 
16.5 1.1 
16.6 1.1 
17.2 1.2 
18.5 1.2 
18.5 1.1 
19.0 1.1 

2.0 20.8 1.1 
2.1 21.5 1.1 

78.1 
74.4 
74.4 
76.6 
98.3 
106.2 
88.8 
74.5 
84.3 
89.5 
81.8 
82.3 
92.1 
85.9 
74.6 
75.2 
81.6 
80.2 
85.0 
84.2 
70.8 
66.1 
67.1 
70.3 
76.5 
81.8 
74.2 
74.4 
73.9 
74.6 
72.2 
71.3 
78.6 
77.5 
71.8 
69.7 
70.9 
78.0 
85.4 
85.7 
90.6 
102.1 
102.5 

5.4 
5.4 
5.4 
5.5 
6.2 
6.2 
5.5 
5.3 
5.6 
5.6 
6.2 
7.6 
6.6 
5.6 
5.2 
5.3 
5.4 
5.4 
5.5 
5.3 
5.1 
4.9 
5.1 
5.1 
5.3 
5.3 
5.1 
4.9 
5.1 
4.9 
5.0 
4.8 
5.2 
5.1 
4.7 
4.7 
4.8 
5.4 
5.5 
5.1 
5.3 
5.6 
5.3 

102.17 
101.91 
101.36 
100.99 
101.26 
101.39 
100.98 
100.48 
99.99 
99.70 
99.09 
98.49 
97.81 
97.35 
96.66 
95.93 
95.30 
94.89 
94.31 
93.67 
93.13 
92.34 
91.49 
90.93 
90.50 
90.06 
89.14 
88.21 
87.45 
86.57 
85.67 
84.98 
84.65 
84.31 
83.67 
83.21 
82.82 
82.57 
82.50 
82.53 
82.31 
82.16 
82.13 

6.19 
6.18 
6.16 
6.15 
6.17 
6.18 
6.17 
6.16 
6.16 
6.15 
6.15 
6.16 
6.15 
6.14 
6.12 
6.10 
6.08 
6.07 
6.05 
6.03 
6.02 
5.99 
5.97 
5.96 
5.94 
5.93 
5.90 
5.87 
5.84 
5.81 
5.77 
5.75 
5.74 
5.73 
5.71 
5.70 
5.69 
5.69 
5.68 
5.69 
5.67 
5.66 
5.64 



19:01: 10 
19:02: 10 
19:03: 10 
19 :04: 10 
19: 05: 10 
19:06: 10 
19:07: 10 
19: 08: 10 
19:09: 10 
19:lO:lO 
19: 11: 10 
19: 12: 10 
19: 13: 10 
19: 14: 10 
19: 15: 10 
19:16:10 
19: 17: 10 
19:18:10 
19: 19: 10 
19:20: 10 
19:21:10 
19: 22: 10 
19:23: 10 
19 :24: 10 
19:25: 10 
19 : 26: 10 
19: 27: 10 
19:28: 10 
19: 29: 10 
19: 30: 10 
19 : 31: 10 
19: 32: 10 
19:33: 10 
19: 34: 10 
19: 35: 10 
19: 36: 10 
19: 37: 10 
19:38: 10 
19: 39: 10 
19:40: 10 
19: 41: 10 
19: 42: 10 
19:43:10 
19:44: 10 
19: 45: 10 
19 :46: 10 
19:47: 10 
19:48:10 
19 :49: 10 
19: 50: 10 
19: 51: 10 
19: 52: 10 
19:53:10 
19: 54: 10 
19: 55: 10 
19: 56: 10 
19: 57:lO 
19:58: 10 
19: 59: 10 
20:oo: 10 

'L 

18.0 
17.9 
18.0 
18.2 
18.0 
17.9 
17.9 
18.0 
18.0 
18.0 
18.0 
17.9 
17.9 
18.0 
18.0 
17.9 
18.0 
18.0 
17.8 
17.9 
18.3 
18.2 
18.0 
18.0 
18.1 
18.0 
18.0 
18.0 
18.0 
18.1 
18.1 
17.7 
17.9 
18.0 
18.1 
18.0 
18.1 
18.1 
17.9 
17.2 
17.7 
17.9 
17.6 
17.6 
17.6 
17.6 
17.7 
17.5 
17.4 
18.7 
18.2 
18.0 
17.6 
17.4 
17.5 
17.8 
17.7 
17.6 
17.4 
17.3 

2.1 
2.2 
2.0 
1.9 
2.1 
2.2 
2.1 
2.1 
2.0 
2.1 
2.0 
2.1 
2.2 
2.1 
2.0 
2.1 
2.1 
2.1 
2.2 
2.1 
1.9 
1.9 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.3 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.1 
2.8 
2.3 
2.2 
2.4 
2.5 
2.4 
2.5 
2.3 

33.5 
30.9 
29.1 
39.3 
40.2 
29.9 
30.4 
32.7 
35.9 
33.6 
33.3 
34.5 
32.5 
31.3 
35.9 
35.4 
35.9 
36.2 
32.9 
31.7 
39.0 
54.3 
38.0 
34.9 
47.4 
40.4 
38.5 
41.2 
39.7 
41.4 
43.5 
36.3 
30.5 
39.5 
35.2 
41.6 
35.8 
41.4 
39.8 
28.5 
23.1 
30.7 
25.9 
25.6 
23.3 
23.3 
24.2 

2.6 26.6 
2.5 19.4 
1.6 120.8 
1.9 83.2 
2.1 47.8 
2.4 30.4 
2.6 23.8 
2.5 20.0 
2.3 26.6 
2.3 27.5 
2.5 29.2 
2.6 21.9 
2.8 22.3 

1.2 
1.1 
1.2 
1.2 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.1 
1.1 
1.1 
1.1 
1.2 
1.6 
1.3 
1.1 
1.0 
1.0 
1.0 
1.1 
1.1 
1.0 
1.0 
0.9 

141.9 
154.4 
173.4 
159.8 
161.7 
160.8 
149.9 
148.3 
174.1 
164.3 
173.0 
170.8 
149.9 
148.1. 
208.0 
280.9 
183.4 
165.1 
230.5 
192.5 
186.3 
200.6 
191.7 
205.7 
213.1 
159.7 
144.3 
187.2 
172.9 
199.1 
175.2 
204.9 
186.2 
105.1 
99.8 

141.4 
109.9 
107.8 
96.5 
97.3 

105.0 
108.5 
80.2 

741.6 
427.8 
234.0 
127.7 
95.9 
80.8 

118.4 
121.1 
122.5 
86.3 
85.3 

5.1 
5.5 
5.8 
5.5 
5.8 
5.6 
5.5 
5.7 
5.9 
5.6 
5.9 
5.7 
5.5 
5.6 
7.3 
7.0 
6.3 
6.2 
6.6 
6.2 
6.3 
6.3 
6.3 
6.5 
6.3 
5.0 
6.1 
5.9 
6.4 
6.2 
6.4 
6.4 
5.6 
4.0 
4.7 
5.0 
4.3 
4.3 
4.5 
4.5 
4.8 
4.3 
4.9 
10.2 
6.6 
5.6 
4.3 
4.0 
4.1 
4.8 Rolling One Hour 
4.6 Averages 
4.1 (ppm @ 7% 02) 
3.9 co THC 
3.5 169.83 5.54 

1 '  
1 
1 



2O:Ol: 10 
2o:oz: 10 
2 0 :  03: 10 
20:04: 10 
2o:os: 10 
2o:os: 10 
20:07: 10 
20:08: 10 
20:09: 10 
2O:lO: 10 
20: 11: 10 
2 0 :  12: 10 
2 0 :  13: 10 
2 0 :  14: 10 
2 0 :  15:lO 
2 0 :  16: 10 
2 0 :  17: 10 
2 0 :  18: 10 
20: 19: 10 
2o:zo: 10 
20:21:10 
20: 22: 10 
20:23: 10 
20:24:10 
20:25: 10 
20:26:10 
20:27: 10 
20:28: 10 
20: 29: 10 
2 0 :  30: 10 
20: 31: 10 
2 0 :  32: 10 
2 0 :  33: 10 
20:34: 10 
20:35: 10 
20:36: 10 
20:37: 10 
20:38: 10 
20:39: 10 
20:40:10 
20:41:10 
20:42:10 
2 0 :  43: 10 
2 0 :  44: 10 
20:45: 10 
20:46: 10 
20:47: 10 
20:48:10 
20:49:10 
20:50:10 
2 0 :  51: 10 
20:52: 10 
20:53: 10 
2 0 :  54: 10 
2 0 :  55: 10 
2 0 :  56: 10 
2 0 :  57: 10 
2 0 :  58: 10 
20: 59: 10 
21: 00: 10 
21:01: 10 
21:OZ: 10 
21:03: 10 
21 :04: 10 

' C  . 

17.3 
17.3 
17.4 
17.3 
17.2 
17.3 
17.3 
17.2 
17.4 
17.5 
17.3 
17.3 
17.2 
17.2 
17.2 
17.2 
17.3 
17.3 
17.1 
17.5 
17.5 
17.6 
17.7 
17.7 
17.6 
17.6 
17.5 
17.5 
17.5 
17.6 
17.6 
17.5 
17.6 
17.3 
17.3 
17.2 
17.4 
17.5 
17.4 
17.4 
17.5 
17.4 
17.5 
17.3 
17.4 
17.4 
17.5 
17.5 
17.6 
17.6 
17.6 
17.6 
17.5 
17.6 
17.6 
17.8 
17.6 
17.5 
17.5 
17.6 
17.7 
17.6 
17.4 
17.5 

2.7 20.8 0.9 79.7 3.4 168.48 5.50 
2.7 21.2 1.0 82.1 3.7 167.46 5.48 
2.7 21.7 0.9 85.2 3.7 166.53 5.44 
2.7 23.7 0.9 91.8 3.5 164.70 5.40 
2.8 20.2 0.9 76.1 3.4 162.76 5.36 
2.7 20.6 0.9 80.1 3.5 161.79 5.34 
2 . 8  21.2 0.9 81.2 3.4 160.78 5.31 
2.8 19.0 0.9 70.8 3.4 159.39 5.27 
2.7 20.1 0.9 78.9 3.5 157.81 5.24 
2.6 22.5 0.9 90.8 3.7 156.66 5.21 
2.7 2 2 . 0  0.9 84.3 3.4 155.37 .5.17 
2.8 19.8 0.9 75.8 3.4 153.96 5.13 
2.7 18.8 0.9 71.6 3.5 152.65 5.10 
2.8 21.4 1.1 81.4 4.1 151.54 5.07 
2 . 8  19.9 1.0 75.4 3.7 149.89 5.03 ~~ ~ ~ ~~ 

2.8 2 0 . 0  1.0 76.0 3.7 148.42 5.00 
2 . 8  20.7 0.9 79.0 3.6 146.85 4.96 
2.8 21.3 1.0 81.8 3.7 145.37 4.93 
2 . 8  21.0 0.9 77.6 3.4 144.17 4.89 
2.5 23.0 1.0 94.7 4.1 143.28 4.87 
2.5 26.7 1.0 110.4 4.1 141.65 4.82 
2.5 26.1 i . 0  109.4 4.1 138.79 4.77 
2.4 24.7 1.0 105.7 4.3 137.50 4.73 
2.4 27.1 1.1 117.0 4.6 136.69 4.71 
2.4 26.1 1.7 111.2 7.1 134.71 4.72 ~~ 

2.5 25.5 1.2 107.5 5.3 133.29 4.70 
2.5 23.7 1.6 97.4 6.6 131.81 4.71 
2.5 23.1 1.2 94.2 5.0 130.03 4.68 
2.5 23.6 1.0 97.1 4.1 128.46 4.65 
2.5 23.6 1.0 97.9 4.0 126.66 4.61 
2.5 24.3 1.0 102.1 4.1 124.81 4.57 
2.5 23.2 1.2 95.7 4.8 123.74 4.51 
2.5 22.6 1.0 34.4 4.1 122.91 4.53 
2.7 2 2 . 0  0.9 86.1 3.5 121.23 4.49 
2.7 19.8 0.8 76.3 3.3 119.62 4.44 
2.8 19.9 0.8 74.4 3.0 117.54 4.39 
2 . 6  2 0 . 2  0.8 81.2 3.2 115.97 4.33 
2.5 21.0 0.7 86.7 2.9 114.00 4.28 
2.6 18.6 0.7 74.8 2 . 8  112.15 4.23 
2.7 17.7 0.8 69.8 3.1 111.56 4.21 
2.5 17.9 1.0 73.6 3.9 111.12 4.20 
2 . 6  18.7 0.7 75.4 2 . 8  110.02 4.16 
2.5 18.6 0.7 76.1 2.9 109.46 4.14 
2.7 18.1 0.7 70.3 2.9 108.83 4.12 
2.6 17.6 1.0 70.7 4.0 108.37 4.11 
2.6 17.4 0 . 8  69.9 3.4 107.91 4.09 
2.5 15.8 0.6 64.7 2.5 107.24 4.05 
2.6 15.6 0.6 63.2 2.4 106.49 4.02 
2.4 16.4 0 . 6  69.5 2.5 106.31 3.98 
2.4 17.4 0.9 73.1 3.6 95.17 3.87 
2.4 16.7 0.7 71.2 2 . 8  89.22 3.81 
2.4 17.4 0.6 74.0 2 . 6  86.56 3.76 ~. ~~ 

2.5 16.7 0.6 68.1 2.5 85.56 3.73 
2.4 16.7 0.5 70.4 2.3 85.14 3.70 
2.4 16.7 0.5 71.3 2.1 84.98 3.67 
2.3 17.7 0.5 78.6 2.3 84.32 3.62 
2.5 16.2 0 . 8  67.5 3.3 83.42 3.60 
2.5 15.4 0.5 63.3 2.0 82.44 3.57 
2.5 15.4 0.5 62.8 2.0 82.04 3.54 
2.4 16.4 0.5 69.1 2.1 81.77 3.51 
2.4 17.4 0.5 75.5 2.2 81.70 3.49 

~~ .. ~~ ~ 

2.4 18.5 0.5 79.1 2.1 81.65 3.47 
2.6 16.2 0.5 65.0 1.8 81.32 3.43 
2.5 16.1 0.4, 66.2 1.7 80.89 3.40 



21:05: 10 
21:Ob: 10 
21:07: 10 
21: 08: 10 
21:09: 10 
21: 10: 10 
2l:ll:lO 
21: 12: 10 
21: 13: 10 
21:14:10 
21: 15: 10 
21: 16: 10 
21: 17: 10 
21:18:10 
21: 19: 10 
21:zo: 10 
21: 21: 10 
21:22: 10 
21:23: 10 
21:24:10 
21: 25: 10 
21: 26: 10 
21:27:10 
21: 28: 10 
21:29:10 
21: 30: 10 
21:31:10 
21: 32: 10 
21: 33 : 10 
21: 34: 10 
21:35:10 
21:36:10 
21:37:10 
21:38: 10 
21: 39:lO 
21: 40: 10 
21: 41:lO 
21: 42: 10 
21: 43: 10 
21: 44: 10 
21: 45: 10 
21: 46: 10 
21: 47: 10 
21: 48: 10 
21: 49: 10 
21: 50:lO 
21: 51: 10 
21: 52: 10 
21: 53: 10 
21: 54:lO 

17.4 
17.4 
17.7 
17.4 
17.5 
17.5 
17.5 
17.4 
17.5 
17.6 
17.6 
17.5 
17.4 
17.5 
17.5 
17.4 
17.3 
17.3 
17.3 
17.6 
17.5 
17.5 
17.5 
17.3 
17.6 
17.5 
17.5 
17.6 
17.7 
17.3 
16.5 
16.6 
18.3 
18.1 
17.8 
17.7 
17.5 
17.4 
17.3 
17.4 
17.4 
17.4 
17.4 
17.4 
17.4 
17.6 
17.4 
17.4 
17.4 
17.3 

2.6 15.6 0.4 
2.6 14.9 0.4 
2.3 16.8 0.5 
2.6 18.1 0 . 5  
2.5 15.5 0.5 
2.5 15.3 0.5 
2.6 16.1 0.4 
2.6 15.0 0.4 
2 . 5  15.6 0.4 
2.4 16.4 0.4 
2.5 16.5 0.4 
2.5 16.7 0.4 
2.7 15.2 0.4 
2.6 14.6 0.4 
2.6 15.4 0.4 
2.6 15.2 0.3 
2.7 14.6 0.3 
2.7 14.5 0.3 
2.7 14.6 0.4 
2.4 15.5 0.4 
2.5 16.3 0.3 
2.6 15.8 0.4 
2.6 16.0 0.4 
2.7 15.0 0.4 
2.5 16.4 0.3 
2.6 16.1 0.3 
2.5 16.0 0.3 
2.5 15.8 0.3 
2.4 16.7 0.3 
2.8 16.1 0.3 
3.4’ 11.2 0.3 
3.2 21.1 0.5 
1.9 31.4 0.3 
2.0 23.0 0.2 
2.3 18.6 0.2 
2.4 16.7 0 . 2  
2.6 15.9 0.2 
2.7 .14.3 0.2 
2.7 13.2 0.2 
2.6 14.3 0.2 
2.6 13.0 0.2 
2.7 12.7 0.2 
2.6 12.7 0.2 
2.6 13.3 0 . 2  
2.6 12.7 0 . 2  
2.5 13.7 0.2 .~ 
2.6 14.1 0.2 
2.7 12.8 0.2 
2.6 13.6 0.2 
2.7 13.5 0.2 

62.3 
59.1 
73.0 
72.2 
63.8 
63.0 
65.6 
59.5 
63.0 
69.3 
68.9 
68.6 
59.9 
59.1 
62.5 
61.4 
56.0 
56.0 
56.0 
65.4 
67.2 
64.0 
64.7 
58.5 
69.2 
65.6 
65.6 
66.4 
71.7 
62.5 
35.7 
70.9 

166.7 
114.4 
82.5 
73.0 
65.4 
56.2 
50.8 
57.3 
51.4 
49.9 
50.0 
53.2 
50.1 
57.5 
56.6 
50. 6 
54.0 
52.9 

1.6 
1.6 
2.3 
1.8 
1.9 
1.9 
1.7 
1.6 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.4 
1.2 
1.2 
1.4 
1.7 
1.2 
1.7 
1.6 
1.6 
1.4 
1.3 
1.2 
1.3 
1.3 
1.2 
1.0 
1.6 
1.6 
1.2 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

80.66 
80.31 
80.17 
80.20 
79.95 
79.48 
79.17 
78.90 
78.76 
78.55 
78.45 
78.32 
78.00 
77.63 
77.37 
76.82 
75.91 
75.02 
74.19 
73.33 
72.60 
71.88 
71.33 
70.74 
70.27 
69.73 
69.12 
68.64 
68.26 
67.86 
67.19 
67.13 
68.55 
69-02 
69.14 
69.20 
69. 06 
68.74 
68.32 
68.10 
67.78 
67.45 
67.20 
67.04 
66.71 
66.45 
66.21 
65.82 
65.58 
65.29 

3.37 
3.34 
3.32 
3.30 
3.27 
3.24 
3.21 
3.18 
3.15 
3.11 

3.05 
3.01 
2.98 
2.95 
2.90 
2.85 
2.81 
2.76 
2.71 
2.61 
2.55 
2.47 
2.41 
2.37 
2.32 
2.27 
2.21 
2.17 
2.13 
2.09 
2.07 
2.04 
2.01 
1.98 
1.94 
1.89 
1.86 
1.82 
1.79 
1.74 
1.69 
1.66 
1.64 
1.61 
1.56 
1.53 
1.50 
1.47 
1.45 

,3.08 

I 
1 
i 
t 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
Y 
t 
1 
1 



I 
1 

. . . . .  
..... 

I .~. 
I -. 
i ~. 

........ 

MOlYTSX 



1 



, :  . .  
! I .  . I  

. . .  

I I I  

/---jfl,: : . . . . . .  ~ 

\ "  

............... 

. . . . .  

~ I . .  . , . .  ' ~ : ., 
I . . ,  , 

........... ,.- _ _  ~~ .... : ................... - 
, .  

; I  

.. . . .  

........ 

. .  

, , . .  
. . , , .  

......... ... .. 
: . , .  , , . .  . . . . .  

............ 

! 

......... .- . . .  

' !  c- 0 0 0 0 ~ 3  



. . . . . .  
- i  

. .  
' . I  

I 

' i  

I ,  

, .  
, 

. . . . . . .  . .  . . . . .  -- , . 

. . .  . . . . . . . . . .  .., .. 
! 

, , : :  

. .  !. 

I 

I . . . . .  

I 
4. 
I -  ..... .. 



u 
. . . . . . . .  

. i  . 

............ 
,~ 
I , .  

j l  
.... 

, . .  
! ! . ,  

z 
L. - 

, I  ! :  . . . . . . . .  
1 

............ 

I 
I 

.-. r-7 
w 

I .  

. .  

,. : . . . . .  
hl. - 
t: . . 



..:. . . . : .  .. . . , I  

. . . .. . 
! 

' . !  
I !  

I 



. ,  
i :  

. . .  

,. , . -.. . . . . . . .  .. '1. ' 1 
11 
1. 

I 
1 
a 
I 
1 
I 
1 
1 

. . . . . . . . . . . .  

, .  

, , :  
. . .  

.. 

I 

i 
! 
I 

I 

~ 

i 

i 

! 

I 
! 

I 

! 
I 

! 

I 

! 

! 

I 

- ... 

! 

~ 

! 
! 

! 

I 
i 

i 
.... ..... 

~ 

. . . .  

! 

..... 

i 
j 
! 
.!. .- 

... I 

. . . . . .  

, ;?;,?, : : i j  Ai.:".:: 

C -OOr !C2.7  



..... ._ 

, . i  
1 ' 1  
' i i  ....... ~ .. 

.. 

I 
. .  

. . .  

... 

. I  

............ 

I 
I 

1 
i 



I 
I 
P 
I 
n 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 
B- 
1 
1. 

-. 
.... 
.... 
.... 
..... 
.... 

. .  

... 

... 

-. 

.. 

._ 

_ _  
... 

..... _- 

... 

._ 
.... 

... 

.... 

............. 



I 
I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

a 



I 
I 
1 
I 
T 
I 
I 
I 
1 
I 
1 
1 
I 
1 
1 
I 
I 
I 
I 

a division of scot t specialty Gases swtt Environmental Technology, Inc. 

P L U M S T E A D V I L L E ,  PA. 18949 P H O N E :  (2151'766-8861 T W X :  510-665.9344 

I E A  
120 ,?curH CmmR CQUFa 
.,%JrrE 200 
EIIRRISALE Nc 27560 

D ~ ~ ~ :  PAXH 25, 1992 

Our Project NO.: 1201432 

Your P.O. NO.: 3476 

Gentlemen: 

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as 
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated. 

ANALYTICAL REPORT 

Accuracy- AIM028446 Cyl. No. 
Component Concentration 

Analyticai, - 1% 
Accuracy- ATM026283 Cyl. No. 

Component Concentration 

Analytical 
Cyl. No. Accuracy- 
Component Concentration 

T. SASSAMAN Approved By & 
me only h b m h  01 tht. COrnPUlY lor ru whish 1.U. to mmplr rl(h tht. d ~ d .  .h.LI be ..pI.ElrneDt there01 by the Cornpaw without o x y .  cod. 

L .  

C E R T I F I E D  R E F E R E N C E  M A T E R I A L S  EPA P R O T O C O L  GASES 
ACUBLEND@ CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES 

I ,  ACCESSORY P R O D U C T S  C U S T O M  A N A L Y T I C A L  S E R V I C E S  
TROY, MICHIGAN / SAN EERNARDINO, CALIFORNIA / HOUSTON, TEXAS 



Scott Specialty Gases, Inc. 
E, P. A .  PROTOCOL CERlIFICtllE OF ANALYSIS 

Shipped from: 
Scctt Specialty Cases 
Route 611 
Plumsteadvil le, PA 18949 
Purchase order : 
0089FS 

Certified per E.P,A, Protocol U 1 Procedure U C l  
1 Z NIST Traceable Certified accuracy t/- 

Cy1 inder number 11-1420 Cylinder pressure 

Component Certified concentration 
PROPRNE 30, l  PPH 
NIlROCEN Balance 

1900 p i g ,  

Shipped to: 
IEA, INC. 
AITN; DAVID P o  
120 SOUIH CEHTER COURT 
SUIIE 200 
HORRISVILLE, NC 27560 
Project No 37257 

Section II 3,0,4 

Date of assay: 4-11-92 

Expiration date: 10-14-93 

I 
1 
I 
I, 
1 
I 
I 
1 

Standard Analyzer 
Type SRH16676 Make : VARIAN 
Concentration 47,3 PPH Hodel : VA3300 
Cylinder !i FF27570 Serial number : 7945 

Rnalytica) principle : FID 
Date of calibration : 4-6-92 

I 
I 
I 

Raw data units: AREA 

Analysis 4-14-92 

ZI:O,OOOb R1:276504,0 T1:176102,0 
R2=276218,0 22=0,0000 T2:176529,b 
Z~:O,OOOO 13-175806.0 ~3 -2774a4 .0  

: Concentration : 
: of Customer 
: Cylinder 

: 30,l PPH 
: 30.2 PPH 
: 30,O PPH 

I 
I 
I 
I 
I - 

I Approved by 
Hark 5, Sirinideslted Neeme 

Analyst 

- J  I 
c2 @(I riv 2' I PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 

SOUTH PUUNFIELO. NEW JERSEY I FREMONT, CALIFORNIA I WAKEFIELO. MASSACHUSETTS I LONGMONT. COLORADO 
BATON ROUGE. LOUISIANA 

~- 



1 Scott Specialty Gases, Inc. 
E. Pa A *  PROTOCOL CERTIFICATE OF ANALYSIS 

Shipped from: 

1 Sco& Specialty Gases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
0089~s I 

Certified per E,P,A. Protocol U 1 Procedure UCl  
1 X NISI Traceable Certified accuracy t/- 

Cy1 inder number AM008152 Cy1 inder pressure 

Component Certified concentration 
P R 0 P A N E 50,5 PPN 

2000 psig, 
I 
I NITROGEN Balance 

Shipped to: 

ATTN; DAVID P, 
120 SOUTH CENTER COURT 
SUITE 200 
NORRISVILLE, NC 27560 
Project No 37257 

IEA, INC, 

Section # 3,084 

Date of assay: 4-13-92 

Expiration date: 10-13-93 

Standard Analyzer 
Type SRM2651 Hake : UARIAN 
Concentration 98.1 PPh Hodel : VA3300 
Cylinder W CAL-4127 Serial number : 7945 

Analytical principle : FID 
Date of calibration : 4-9-92 

I 
I 
I 

I 

Raw data units: AREA : Concentration : 
: of Customer 
: Cylinder 

21~0,0000 Rl:574086*0 TI-294275.0 : : 5003 PPfl 
R2:571200n0 22:0+0000 T2-29413480 : : 50,5 PPN 
234.0000 T3:295045,0 R3-571272A : : 50#7 PPh 

Approved by -f’-r_B a- 
Nark s. SirlnldeslTed Neeme 

Ana I yst 

I 
1 
I - - _  

~ 

PLUMSTEALIVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS I OURHAM. NORTH CAROLINA 
SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSElTS I LONGMONT. COLORADO I BATON ROUGE, LOUISIANA 



Scott Specialty Gases, Inc. 
E. P. A *  PROTOCOL CERTIFICATE OF ANM.YSIS 

Shipped from: 
Scott Specialty Cases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
0089FS 

Shipped to: 
IEA, INC. 
ATTN; DAVID P, 
120 SOUTH CENTER COURT 
SUITE 200 
NORRISUILlE, NC 27560 
Project No 37257 

Certified per E,P.A, Protocol U I Procedure UCl Section # 3A-4 
Certified accuracy t/- 1 L NIST Traceable 

Cy\ inder number bAL19791 Cylinder pressure 
2000 osia, 

Date of assay: 4-13-92 

Component 
PROPANE 
NITROGEN 

. .  
Certified concentration Expiratiun date: 10-13-93 
8585 PPM 
Balance 

1 
I 

I 
Standard Analyzer 
Type SRM2651 Hake : VARIAN 
Concentration 98,l PPM Model : VA3300 
Cylinder tl CA1-4127 Serial number :' 7945 

Analytical principle : FID 
Date of calibration : 4-9-92 

I 
I 
I 
I 

Raid data units: 4REA : Concentration : 
: of Customer 
: Cylinder 

Analysis 4-13-92 

I 
I 
I 
I 
I Approved by 

Mark 5. SirinidesITed Neeme 
Pnalyst IJ 

C.- O O G  C 2 4 
PLUMSTEADVILLE. PENNSYLVANIA I TROY. MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 

SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 
BATON ROUGE, LOUISIANA 

I 



I 
I 
1 
I 
1' 
I 
I 
I 
I 
I 
1 
1 
I 
1 
1 
I 
I 
I 
I 

Scott Specialty Gases, Inc. 

E.P.A. PROTOCOL CERTIFICATE OF .ANALYSIS 

>Xihipped from: 
Scott Speclalty Gases 
Route 611 
Plmteadville, PA 18949 
Purchase order 3476 

Shlpped to: 
m 

ProJect numbar 35429 

Certlffed per E.P.A. Protoool lll Procedure #Gl SectIon n-r 3.0.4 
Certlfled accuracy +/- 1% N I S  traceable 

Cyllnder number Cyllnder pressure Date of assay 
ALMo28490 1950 p.s .I .g. 02-19-1992 

-t Certlfled concantration bplratlon date 
awen 21.6 % 8-19-1993 
Nltrogen BalaOce gas 

Standard Analyzer 
VPe : CRY2659 Y l h  .: ::.BecgyAw 02 
Concent rat Ion : 20.67 % Model. : 755 
Cyllader. nubar : MLl8EOO.. Serlrl .amber : 2002462 

;..; .Analytlcrl .prlnclple .: PARAMAGNETIC 
,Date. of crllbrat4on :' 02-12-1592 

Raw data aal tr  VCLT I Drlft 
I Coqenrat les  
I 
I 

Flrrt rnalyrtr 02-19-1992 I 
I 

R=O.~TZS~ z=o.oow T=O.~WH I K-100434.r~ 

I 
sccord Alalprlr ht Rqlrlred / 

I 

2-0.00201 R=O.T687T 1=0.80459 I K=100#27.7#7 

2=0.00311 T=0.80498 R=O.lllbO I K-100518.102 

Z=0.09489 P 0 . W  2=0.99940 \ Y= 0.W 
R=O.OOOOO 2-0.00000 T=O.O0000 I I(= 0.000 
Z=O.OOOOO 1=0.00000 R'0.00000 I K= 0.000 

I Conceotrrtlon I Cil lbrrt loa  cute EqII l t lw  
I of cnrtomr I 
I cylinder 1 X = l/lO*XFACIOR 
1 I Y = ExX^4+DxX^3*C*X^2+B*X 
I I COPC = (Y*K+A)xlOAWACIOR 
I I 
I 21.6 % I A= -.0001807306 
I 21.5  x I B= 2.664001 
I 21.6 % I C= 0 
I I D= 0 

I / E =  6 
I I X FACTOR = 0 

I 0.0 x I 
I 0.0 x I 

\ 9.0 z \ 1 PLCIOP = 5 

Anrlyrt nh Approved by - 
UJty brreo 02-19-1992 Mart S. Slrlnlder / Ted Neem 

PLUMSTEAOVILLE. PENNSYLVANIA I TROY. MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 
SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 

BATON ROUGE. LOUISIANA 



Scott Specialty Gases, Inc. 
3 ,  P, A *  PROTOCOL CEKIIFICATE OF ANALYSIS 

Shipped from: 
Scott Specialty Cases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
00b9FS 

Certified per E,P,A, Protocol # 1 Procedure UC1 
1 1 NIST Traceable Certified accuracy 4- 

Cy1 inder number A111029161 Cylinder pressure 

Component Certified concentration 
CAKBON DIOXIDE 6#02  L 
NITHOCEN Ea I ante 

2000 psig, 

Shipped to: 
IEA, INC, 
ATTN; DAVID r ,  
120 SOUTH CENTER COURT 
SUITE 200 
HOKRISVILLE, NC 27560 
Project No 37257 

Section li 3$0,4 

Date of assay: 4-13-92 

Expiration date: 10-13-93 

Standard Analyzer 
Type CRM1675 Make : PEKXIN-ELMER 
Concentration 1 4 A 2  X Model : SIGMA 3B 
Cylinder ii ALM001315 Serial number : 002490700023 

bnalytica) principle : TCD 
Date of calibration : 1-21-92 

Raw data units: AREA : Concentration : 
of Customer 
Cylinder 

6,02 2 
6.02 X 

23~0+0000 T3:12422+0 R3:28940*0 : : 6,02 X 

Analyst Approved by -- 
Hark S. Sirinides/Ted Neeme 

C -oc)rit".?6 
PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 

SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 
0ATON ROUGE. LOUISIANA 
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I Scott Specialty Gases, Inc. 

I 
1 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 

E, P *  A ,  PROTOCOL CERTIFICATE OF ANALYSIS 

Shipped from: 
Scott Specialty Sases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
0089FS 

Certified per E.P.6, Protocol lf 1 Procedure lfCl 
1 Z HIST Traceable Certified accuracy +/- 

Cy1 inder number bLN029161 Cylinder pressure 

Component Certified concentration 
OXYGEN 7 * 4 9  Z 
NITROGEN Balance 

2000 p i g ,  

Shipped to: 
IEA INC 
SUITE 200 
120 S, CENTER COURT 
flORRISVILLE, NC 27560 
ATTN: DAVID P, 
Project No 37257 

Section lf 3,0.4 

Date of assay: 4-15-92 

Expiration date: 10-15-93 

Standard Analyzer 
TYPE CRM2658 Make : BECXMAN 
Concentration 10.08 x Node1 : 755 
Cylinder ll AAL185Y0 Serial number : 2002571 

Analytical principle : Paramagnetic 
Date of calibration : 3-9-92 

Raw data units: VOLT 

Analysis 4-15-92 

Z1=0,0006 Rl=0+37969 T1=0,28235 : 
R2:0,3793Y 22=OB0008 T2=0,281Y6 : 
Z3:0.0004 T3.0.28189 R3:0.37784 : 

: Concentration : 
: of Customer 
: Cylinder 

: 7,50 X 
: 7,49 L 
: 7.48 X 

I 
I Approved b 

Mark S a  SirinidesITed Neeme 
Analyst 

c .  

PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 
SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 

BATON ROUGE, LOUISIANA 



Scott Specialty Gases, Inc. 
E* Po A ,  PROTOCOL CERTIFICATE OF ANALYSIS 

Shipped from: 
Scott Specialty Cases 
Route 611 
Plumsteadville, PA 1W49 
Purchase order : 
0069FS 

Certified per E,. . A ,  Protocol U 1 Procedure NC1 
1 I NIST lriceable Certified accuracy 4 f -  

Cy1 inder number AUl029165 Cy1 inder pressure 

Component Certified concentr:tion 
CARBON DIOXIDE 16*98 x 
NITROGEN Balance 

2000 psiq, 

Shipped to: 
E A ,  INC, 
ATTN; DAVID P. 
120 SOUTH CENTER COURT 
SUITE 200 
MORRISVILLE, NC 27560 
Project No 37257 

I 
II 

Section ll 3,0,4 I 
Date of assay: 4- 13 -92 

1 Standard Rnalvzer 
Type CRH1675 hhe' : PERXIN-ELMER 
Concentration 14*02 2 Model : S I C M  3B 
Cy I inder U bLH001315 Serial number : 002490700023 

Ana'ytical principle : TED 
Datt of calibration : 1-21-92 

I 
I 

8aw data units: AREA 

Analysis 4-13-?2 

21:0,0000 R1-29010.0 T145140,G : 
R2:28?76,0 224,0000 T2:35164,0 : 
23=0.0000 T3.34986.0 R3=28?240.0 : 

: Concentration : 
: of Customer 
: Cylinder 

: 16,90 X 
: 17.01 I 
: 16895 Z 

I 
I 
I 
I 
I 

- 1 
I f i n  Analyst Approved by 

Hark S. SirinidesfTed Neeme 

PLUMSTEAOVILLE. PENNSYLVANU I TROY. MICHIGAN I HWJSTON. EXAS I OURHAM. wRm CAROUNA 
SOUTH PLAINFIELO. NEW JERSEY I FREMONT. CAUFORNIA I WAEFIEU). HPSSACUUSmS I LONGMONT. COLORADO 

BATON ROUGE. LOUISIANA I 
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Scott Specialty Gases, Inc. 
50 P *  A .  PROTOCOL CERTIFICATE LlF ANALYSIS 

Shipped from: 
Scott Specialty Gases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
0089FS 

Shipped to: 
IER INC 
SUITE 200 

MORRISViLLE, NC 27560 
ATTN: DAVID P, 
Project No 37257 

120 5 .  CENTER COURT 

Certified per E.P.A, Protocol n 1 Procedure llGl Section h 3,0.4 
Certified accuracy tl- 1 I NIST Traceable 

Cylinder number AlM029165 Cylinder pressure 
2000 psiq, 

Component 
OXYGEN 
NITROGEN 

Certified concentration 
21.0 I 
Balance 

Date o f  assay: 4-15-92 

Expiration date: 10-15-93 

Standard 

Concentration 
Cylinder # 

Type CUM2659 

RALl8600 
20,67 Z 

Analyzer 
flake : BECXiAN 
Modei : 755 
Serial number : 2002571 
Analytical principle : Paramagnetic 
Date of calibration : 4-15-92 

Raw data units: 

Analysis 

Z1~0.0004 
R2:0.77631 
z3:o,oooa 

VOLT 

4-15-92 

R1:0,77744 11:0.79279 : 
22;Ob5010 T2=Oo73802 : 
T3:0,7&794 R34.77464 : 

: Concentration : 
: o f  Customer 
: Cylinder 

: 2 1 , l  x 
: 21,o I 
: 21,o % 

PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS !DURHAM. NORTH CAROLINA 

BATON ROUGE. LOUISIANA 

c-0 fi ? :’ ! SOUTH PLAINFIELD. NEW JERSEY i FREMONT. CALIFORNIA i WAKEFIELD. MASSACHUSETTS LONGMONT. COLORADO 



Scott Specialty Gases, Inc. 1 
I E, Pa A t  PROTOCOL CERTIFICATE OF ANALYSIS 

Shipped from: 
Scott Specialty Cases 
Route 611 
Plumsteadville, PA 18949 
Purchase order : 
0089FS 

Shipped to: 
IEA, INC. 
ATTN; DAVID f', 
120 SOUfH CENTER COURT 
SUITE 200 
MORRISVILLE, NC 27560 
Project No 37257 

1 
I 

Certified per E.P,A, Protocol U 1 Procedure #GI Section # 3.0#4 
Certified accuracy tI- 1 I NIST Traceable 

Cy1 inder number 8LM029168 Cylinder pressure Date of assay: 4-15-92 I 
I 
I 

2000 psig, 
Component Certified concentration Expiration date: 10-15-93 
OXYCEN 12,95 X 
NITROGEN Balance 

Standard Analyzer 
Type CRM2658 Make : BECXMAN 
Concentration 10m 1 Model : 755 
Cylinder !i ML18590 Serial number : 2002571 

Analytical piinciple : Paramagnetic 
Date of calibration : 4-1592 

I 
I 
1 

Raw data units: VOLT : Concentration : 
: of Customer 
: Cylinder 

Analysis 4-15-92 .. 
Zl:b,OOb9 R14.37879 T1:O 48797 : : 12,YY x 
82=0,37Y42 224,0004 T2:0,48713 : : 12,?4 Z 
23~boObO3 T3~0.48695 R 3 4 ~ 3 8 0 1 0  : 12.91 X . 

: 

I 
I 

Rnalyst q,-, 
Mark S, SirinidesITed Neeme I 

I PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON. TEXAS I DURHAM. NORTH CAROLINA 
SOUTH PIAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT. COLORADO 

BATON ROUGE, LOUISIANA 

~ ~~ 



I Scott Specialty Gases, Inc. 
E, P. A +  PROTOCOL CERTIFICATE OF ANALYSIS I 

I 
I 
I 
I 
I 

Shipped from: 
Scott Specialty Gases 
Route bJ1 
Plumsteadville, PA 18949 
Purchase order : 
0089FS 

Shipped to: 
IEA, INC, 
ATTN; DAVID P. 
120 SOUTH CENTER COURT 
SUITE 200 
MORRISVILLE, NC 27560 
Project No 37251 

Certified per E,P,A, Protocol t 1 Procedure UCl Section # 3 d . 4  
Certified accuracy +/- I X HIST Traceable 

Cylinder number AlM029168 Cy1 inder pressure , Date' of  assay: 4-13-V2 

Component Certified concentration Expiration date: 10-13-93 
CARBON DIOXIDE 10-04 X 
NITROGEN Balance 

2000 psiq, 

I 
11 
I 

Standard Analyzer 
TYPE CRM1675 Make : PEHXIN-ELMER 
Concentration l4,02 Z Hodel : SIGMA 3B 
Cylinder # bLM001315 Serial number : 002490700023 

Analytical principle : TCD 
Date of ca\ibration : 1-21-72 

Raw data units: AREA : Concentration : 
: of Customer 
: Cylinder 

I 
I Analysis 4-13-92 

1 
I 

: 10.05 X 
: 10.05 Z 
: 10,03 X 

Approved by cLw---- - 
I 
I Hark S, Sirinides/Ted Neeme 

I 
I PLUMSTEADVILLE. PENNSYLVANIA I TROY, MICHIGAN I HOUSTON, TEXAS I DURHAM. NORTH CAROLINA 

SOUTH PLAINFIELD. NEW JERSEY I FREMONT. CALIFORNIA I WAKEFIELD. MASSACHUSETTS I LONGMONT, COLORADO 
BATON ROUGE, LOUISIANA 
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Appendix D 

Analytical Reports and 
Chain-of-Custody Records 
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I 
I 
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r 
SmPh w Sample identifuble Liquid level marked andlor 

container sealed 
Acetone rinse ~ 2 - 4 r ~ -  A. -pPw.f rl 

filter@) - 

m No. 
METHOD 5 

Acetone rinse beaker 7 5 3  rinse volume (V.w) 6 7  ml 
Acetone blank residue ConcentratiOD (CJ - g/ml 

w, = c y . w  = ( ) (  ) =4 
X)ate/time/RH of wt B-6-92 /  / 5’,’50/ 2770 Gross wt I /I . 6 3 / 0 E 
Date/timdRHofwt %-?-4r/ 3 3 0 /  3 7  90 Gross wt I i t  . 6 3 1 0  5 

Date/time/RH of wt Gross wt 

Date/timdRU of wt Grosswt . 5 
Average Gross wt I l l .  6 7 ’ 1 0  r! 

T a r e w t I I ( . b Z Z /  g 

Less acetone blank wt (WJ g 
e 

- 
Weight of particulate in acetone rinse (a 

Filter(s) container number 
Date/time/RH of wt 

DateltimdRH of wt Gross wt e 
DafeltimelRH of wt G~OSS wt g 
Date(tirne/R€I of wt Gross wt g 

Average Gross wt g 
Tare wt g 

g 
g 

Gross wt 

Less filter b i d  wt cp3 U 

Weight of particulate on filter(s) (mf) 
Weight of particulate in acetone rinse(rn, 

Total weight of particulate (4) g 



m 

70 ml rinse volume flaw) Acetone rinse beaker 7 s 0  
g/ml Acetone blank residue concentration (C3 

DateltimeJRHofwt 4 - 6 - 9 2  / I5-:L;0/ Z 7 y g  Grosswt 107. 9 7 C 3  g 
DatdtimeJRHofwt $-?-St/ q*~(>, '  Z 7 9 A  Grosswt l b ? r 9 7 F 7  g 

Date/time/RH of wt G r o ~ w t  g 
DaWtirndRH of m 

AverageGrosswt 1 0 7 - 4 7 5 5 -  g 

.g 

u Less acetone blank wt (W,) g 
g 

w, = c,v,w = ( 1 - -- 

Gross wt __ e 

Tare wt 107.971 I 

Weight of particulate in acetone rinse (a 
Filter(s) container number 
DWtimURH of wt 

DaWtimdM of wt 
DaWtirneiXH of wt 
Date/time/RB of wt 

Gross 
Gross 
Gross 
Gross 

Average Gross wt g 
Tare wt g 

Less filter blank wt (FJ .-g 

g Weight of particulate on iilter(s) (mr) 
Weight of paaicula.te in acetone rinse(m, 0 

Total weight of particulate (m,) E 

W 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I -  
I 
I, 
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I 
I -  
I 
I 
I 
I-’ 
I 

Sample cype Sample idenfifiable Liquid level marked and/or 
container sealed 

lilter(s) I I 
Acetone rinse beaker 7 6 2  - rinse volume (V,w) # &  ml 
Acetone blank residue cancentration (123 g/ml 
w, = c,v,w = ( 1 =e 
Date/timdRH of wt 4F-b-42) /5! * / > 3 q o  Grosswt 109. 6(%7 g 

DateltimdRH of wt Grosswt g 
DateJtime/RH of wt . - Gross wt g 

AverageGrosswt 104. 6/55 g 

Less acetone blank wt (W,,) g 
Weight of PQmCulate in acetone rinse (mJ . g 

RateJtimelRHofwt A - W 2 / % : 3 D /  z 2  70 Grosswt 189. b l 4 Y  g 

Tarewt 109. S T Y 6  

Filter(s) container number 
uate/time/RH of wt Grosswt g 
DateltimdRH of wt Gross wt- 5 
DWtimdlWI of wt Gross wt g 

Gross Wt e Date/time/RH of wt 
Average Gross wt g 

Tare wt 

Weight of particulate on filter(s) (m,) 
Weight of particulate in acetone rinse(m, 

0 
-0 

Less f i l e  blank wt Q e 
e 

g 



Sample type 

Acetone rinse 
filter@) 

Acetone M s e  beaker 7 7 3 rinse volume (V-W) 7 1 ml 
Acetone blank residue concenhation (CJ g/ml 
w, = cy .w  = ( 
DatdtimdRHofwt 4-6-7~) /5 :5-0 /  2790 Grosswt l o / - u ? /  7 g 
DateltimdRHofwt 4 - 7 - 9 2 !  $ ! ? o  /27% Grosswt l O l . O ? r / Y  g 
DateltimdFW of wt Grosswt g 

Gross wt g Datdtime/RH of wt 

g 
Tarewt r o r . 0 6 1 7  g 

Less acetone blank wt (W,) g 

Weight of particulate in acetone rinse (m,) g 

- - 1 

Average Gross wt I O l ' 0 7 /  4 

p2 -4r- I -  P F  
Filter(s) container number Q 1 9 0  Q . 3 7 2 2  
DateltimelRH of wt 41 - 6 9 %  / /6 : 16 / -7 9b Gross wt g 
DateltimdRHofwt . P ; - 7 - 4 2 /  '3 !lo / % > y o  Grosswt 0- 3 / ; 6 ?  g 
DateJtimdRHofwt %-3-sZ/ )Y :  30/ 2 57, Grosswt 0 .  3671 g 

DateltimdRHofwt 6 - 1 0 - 4 l - / ! : 3 0 /  31% Gross wt 0 ' 3 6 63 g 
Average Gross wt 0- 3 6 6 7 3-10 -9 a / / Y 5 3 4  31 :'o - 0.3 6 7 0 g 

Tarewt 0.3660 g 
Less filter blank wt Q g 

Weight of particulate on filter(s) (mf) g 
Weight of particulate in acetone rinse(m, g 

Sample identifiable Liquid level marked andlor 
container sealed 
J K Y . - & F - % - ' P * % b  

\<1-45- L- PF w 

I 
I 
I 



I 
1 
1: ) 

I 
I' 
I 
I 
I 
I 
I> 
I 
I 
I 
I 
I 
I 
I 

I 
1' 

Sample type 

m 
Sample identifiable Liquid level marked andlor 

container sealed 

Contro l~o .  
METHOD 5 

Acetone rinse 
filter(s) 

/ Kz - * F- 1 - f # * L E  

/< 1 --5- z - P F  

Acetone rinse beaker 9 0 9  rinse volume (v,w) % ml 
Acetone blank residue concentration (CJ g/ml 

DatdtimefRHofwt ' % - b - S d  I <  *"io/ 2 7 70 Grosswt / o Y , W q 5  g 

Date/tirne/RH of wt Gross wt g 
DatdtimefRH of wt Gross wt E 

Average Gross wt I O q -  57 Y 6  g 
Tarewt loy .5950 g 

Less acetone blank wt (WJ g 
Weight of particulate in acetone rinse (q) P, 

a 1 41 

w, = cy .w  = ( 1 =4 

Datdtirne/RH of wt '6-)-'?r / 4 '30/ 2'790 G ~ S S W  ~ o Y .  Y?c/6 P, 

Filter(s) container number 
DateJtimdRH of wt %-6-92 //6 '/o/ 7-77' Gross wt u. 3860 g 
DatdtimdRHofwt 4 -  7-+/8: / 0 / = 7 ? 0  Gross wt D. 3 'dOz g 
DateltirnelRH of wt -$-? -92- / I y ' 3 0  / 2 8 50 Grosswt 0.3'@6 J g 
DatdtimdRH of wt 6 - 1 '6 3 3 /  2 1 7 0 Gross wt (3 35 0 F Y  g 

g 
Tare wt O.3706 g 

Less filter blank wt (FJ g 
Weight of particulate on filter(s) (m,) g 

Weight of particulate in acetone rinse(m, g 

0-33" Average Gross wt 0- 3 5 0 3 4-to-5 4 1  Y !  3d/ 'J, 7o 



SAMPLE ANALYTICAL FORM 
7 0 Plant so 1. f e  , &*oP P Y  Run number 

S a m p l e m t i o n  &J/.= G'f 

Sample type Sample identifiable Liquid level marked andlor 
container sealed 

Acetone rinse Ist-mq-3 - FdAL rl 

filter(s) c z - "5--3-P/-- L., 

Acetone Mse beaker 7 %53 rinse volume (V,w) 10 1 ml 
Acetone blank residue concentration (CJ - glml 

DatdtimdRH of wt 6 - b - 4 2 .  ,/ 1 Tc T o /  3 7 90 Grosswt Iuq, C117-1,  g 

DaWtime/RHofwt 4; - ' -42 /  6 : 3 C / z 7 ? 0  Grosswt IO Lf-?/ ' (D g 
DatdtimeJRH of wt Gross wt e 
DatdtimdRH of wt Gross wt g 

Average Gross wt I 0 4 .  2 8 g 
Tare wt 104. 9'0 10 g 

Less acetone blank wt (W,) g 
Weight of particulate in acetone rinse (m.l g 

w, = c,v,w = ( 1 =e 

Filter(s) container number 0 2 - 5  
DaWtirneAtHofwt Ld - d-9  z / / c  ! to/ 2-7 90 Gross wt - 0 s  36YD -g 
DatdtimelRHofwt %-7-92-/ 8 z-2'70 Grosswt 0-  3b3 S J g  
DatdtimdRHofwt 0-7-4s) l Y : 3 0 /  2840 Grosswt 0 . 3 6  4S-J g 
DatdtimeJRHofwt $130 /$)% Grosswt 0 %  3 6 3 4  J g 

Average Gross wt 0 . 3  61) 7- %- f c 7 - $ 2  / 
g 

Tarewt Q . 3 6 r -  g 
Less filter blank wt (F,) g 

Weight of particulate on filter($ (mf) g 
Weight of particulate in acetone rinse(m, g 

/ Y : 3 0 { 3 1 ? 0  0- 3 6 u g d  

Total weight of particulate (mJ g 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



& b no CBSC. should a blank rasidac >O.Wl mglg of the blank weight be a b a t e d  from the sample weighr. ) 

NOW Avenge difference must bb le= than 2 5 mg or 2% of total sample weight whichever is gieater. 

Signature of analyst: Signature of Reviewer: 

', / 



u 

C' " ._,' 

Control~o. -4 I 
I METROI, 5 

BLANK ANALYTICAL FORM 

'I 
I 
I 
I 
I 
I 
I Nole: In no caul should a blank d u e  50.001 &E of the blank weighc be subtracted fmm Ihe Mmple weight 

Filrer(s) identification Filter number 
DateltimdRH of wt Gross wt g 
DateltimelRa of wt Gross wt g 

DaWtimdREi of wt Grosswt g 
Average &oss wt e 

Tare wt g 
Difference g 

Dateltime/RH of wt Grosswt g 

I 
I 
I 
I 

Nm: ~vcragc attrarsnce must be less ihan 2 5 mg ar 2% of total synplc weight whichever is gMmr. 

Rcrnada I 
I 
I 

Signature of analyst 

I 
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‘INDUSTRIAL 8: 
ENVIRONMENTAL 

ANALYSTS 

FIELD DIVISION 

Mailing Address: 
P.O. Box 12846 Research Triangle Park, North Carolina 27709 

Shipping Address: 
120 Sourhcenter Ct, Suite 200 Morrisville, North Caralina 27560 

~ ~- ~ 

r f  aU pages ure nof transmirted legibly, please i# us know as soon m possible. 

Facsimile Opercuor: 

Telephone: 919-460-0852 800 326-3695 

Facsimile: 919-460-1785 

c < 

~ c r  
f. ‘J i ... ;I 



JULY 2a, 1991 

I EA 

on DW: 7129m E! IPt’ojW# 28117 
P.O. # 1361-006 

8arnpllng pns: Unknown 
Brmplrr (8): Unknawn 

IUontltlmtlon? 10 llquld sarnplea ldentlfld 119: 
IEA 1-10 

Mhodol y: Barn BB wro anfdlpad In uccnrdanae wlm EPA BIF MmTHOD 
OROPEN CHLORIDE /CHLORINE Emlesbrus. .... Ion I hromatographlc hkthod.) 
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JULY Z l ,  1982 

Bunprlng Daw: Unknown 
&rnpl$r (e): Unknown 
Sample Idsntmoutlon: 6 liuuld samples Identified as: 

IEA 1.6 

Dab (e) of maiyur? 7/17/92 

RESULTS: 

~eeunt,  are as per atteched datashetn 

TAREK OHARlS 
ANALYTICAL CHEMIST 

- /  



181 18-01 KY 2-1 I N L E T 4 U  32 t .4B 040s 
281 i 8-02 KYZ-P Ikt.r;r.ou sa 0.70 0.04 

261 16-04 KYB1 INLET-HCL 45 69.33 S.1 
281 16-06 m 2-1 INLsir.wcL 68 101.32 0.0 
Z8116-06 KY as INLET-HGL 98 4 a e m  1 1  

PBllS-09 w29 I k . .  :-cu 32 10.12 0.48 

SPlfB: 201 18-69 
4y1EcorrEm: i o 1  

DWUtXE 28115.04 281 1546 
9UR’VLATION: 1.4 0.1 
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ICA 
iiiiii~ worton $ICWY. 
CARY, N.C.27513 
A m .  OERALD BOWBCR 

Sampling Date: Unknown 
3afn$b' (a): Unknown 
Sampltr Mmntlfiaation: 1c1 llquld Bamfddee identified as: 

LEA 1-10 
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26111-01 
261 17-02 
261 17-03 
e81 17.04 
261 1746 
281 17-08 
261 47-07 
281 17-08 
281 17-08 
881 17-1 Q 

EA 

WXHDG 

CL. 

28117 01*10 

@= 181 17-09 
07 

, OwsIcb\TEi: 281 17-09 
%CEVLATW. 0.7 

127 40.09 
181 5.25 
106.BB 

49e 
188 
620 1240,77 
620 1407.81 
180 cO.06 
144 a0.06 
400 a451 
381) 18.88 
398 10.88 

26117-09 
92 

261 17-10 
0.2 

r 1 2 o m  

1381 -008 

7/23/82 

o.osmg/L 

L J  

S O A  
17.6 
789 
B 1 0  

9.41 
1.34 
438  
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261 17-01 
28117-02 
281 17.03 

281 17-05 
261 17-08 
181 17-07 
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August 7, 1992 

M r .  Games A. Peters 
IEA, Inc. 
P.O. Box 12846 
RTP, NC 27709 

Dear James, 

Enclosed are the Chromium (VI) analysis results 86 
determined by ion chromatography, for the impinger samples 
received on July 13, 1992 for RTI Project No. 91C-4O40-O2Jr 
IEA Inc. ,  P.0. NO. FS1078. 

If you have any questions, plwrit: call me at 919-541-G569 
or Peter Grohse at 919-541-6897. 

S i I i w L e l y  , 

Kate K. Luk, Ph.V). 

Ref: 91C-4848-02J 
cc: W. Gutknecht 

P. Grohse 
C. Decker 
N. Riggs 

Post Office Box 12194 Research Triangle Park, North Carolina 27709-2194 I Telephone 919 541-6573 Fax: 919 541.5929 



RTI Project No. : 4848..02J 

Samples : Impinger Samples 
Company ; IEA (P.O. # F61078) 
Anaiyte : Cr(Vf) 
Method of Analysis : Ion Chromatography / Post Column Reaction - _ _  
Saruples Receivgd : 7-13-92 
Report Date : 8-7-91 

Sample 

Total 
Volume Cr(V1) 

mL ug/m21 ____-----__----- ------- -------- 
K2-Cr6-1-KOH 786 0 . 0 0 2 2 6  
K2-Cr6-2-KOH 860 ND 
KZ-Cr6-3-KOH 585 ' ND 
K2-Cr6-BLK-KOH 396 0.00179 
K2-Cr6-BLX-H20 205 ND 

Total 
Cr(V1) 

ug 

1.78 
ND 
m 

0 . 7 0 9  
ND 

--------- 

Detection Limit 0.0015 

ND : Non-detectable; less than detection limit 

Total Cr(VI), ug = Cr(VI), ug/mL *.Total Volume, mL 



RTI Projcct No. : 4818-02J 

Samples : QC for Impinger Samples 
Company : IEA (P.O. 11 FS1078) 
Analyte : Cr(V1) 
Method of Analysis : Ion Chromatography / Post Column Reaction 
Samples Received : 7-13-92 
Report Date : 8-7-91 

Calibration Check Sample, ug/mL 

Results Of Blank, Duplicate, aud Spike Analysis 

Cr(V1) Cr(v1) cr(vr) Cr(v1) 
Spike Spike Spike 

u g / a  ug /a  ug/mL % 
Sample Measured Measured Expected Recovery --------------_-- _-_----- --^----- -----_-- -----__- -- -- -- RTI DIW Blk ND -- -- -- K2-Cr6-3 KOH Dup m 
K2-Cr6-3-KOH Spk -_ 0.0113 0.0100 113 



:os8 Analytical Services, Inc 16433 Foltz Pkwy. StxongeviUe, OH 44136 (216) 572-3200 FAX (216) 572.766 

Client: 

IEA, Inc. 
120 s. Center Ct., Suite 200 
Morrisville, NC 27560 

Attn: Frank Stevens 

LaS sample 
Number Oescrivticn 
01 KZ-RFEED-1-MTL 
03 KZ-RFEED-2D-MTL 
05 K2-PROD-1-MTL 
07 KZ-PROD-2D-MTL 
09 XZ-DUST-1-MTL 
11 
13 XZ-LEM-1-MTL 
15 KZ-LEN-ZD-MTL 
17 KZ-RFEED-1-PHYS 
19 KZ-RFEEO-ZD-PHYS 
23 K2-PROD-1-PHYS 
2 3 XZ-PROD-ZD-PHYS 
2 5  KZ-LEM-1-PHYS 
2 7  KZ-LEM-2D-PHYS 

KZ-DUST-ZD-HTL 
. .  

CERTIFICATE OF W Y S I S  

Work Sraer #: 92-07-092 
Client Code: TEA 
Report Date: 08/10/92 
Work ID: EIF Compliance; mete and wets 
Date Received: 07/15/92 

SAMPLE IDENTIFICATION 

I 

I 
I 
\I' 
a 
I 

Lab sample 
Number Descrivtion 
02 KZ-RFEED-2-MTL 
04 KZ-RFEED-3-MTL 
06 KZ-PROD-2-MTL 
on KZ-.PROD-3-MTL 
10 K2-DUST-2-MTL 
12 KZ-DUST-3-HTL 
14 KZ-LBM-2-MTL 
16 KZ-LEM-3-MTL 
18 KZ-RFEED-2-PHYS 
20 KP-RFSED-3-PHYS 
22 KZ-PROD-2-PHYS 
24  KZ-PROD-3-PHYS 
26 KZ-LEX-2-PHYS 
28 KZ-LEM-3-PhYS 

I 
c 

Data are reported on an as-received baeie unless stated cthsr- 
wise. Practical Quantitation rimits (PqL's) are Listed; they 
are hioher than instrument dstoction limits and take the 
sample's matrix into account. Metale and other ir.org-+nic data 
are corrected for  laboratory blank vaiues; organic data are 
not. U n l e s s  otherwise noted, organic ar.alysi3 blanks had no 
targets found Zbove their PQL's. 

-..-=% 3( . ZL-.< 
v - ,  

Certif 1&Q& approved by 
Peggy J. Schuler 

I 



Chloride w a s  defennined by combllstion i n  a n  oxygen bomb Colloved by electrcrmetey 
a m  in ASTN Method 0-4208. 

Moisture was determined g rav imut r i ca l ly  following dry ing  a t  105 c ae in EPA 
Hethod 160.3. 

Amh wan determined g rav ime t r i ca l ly  fol lowing i g n i t i o n  a t  1800 C aa in AsTM 
Method D-481. 

Eeating va lue  waa determined by i s o t h e r m a l  ca lor imet ry  ZLB in ASZM bethod 0-240. 

T o t a l  h a l i d e s  ware datermined by canbust ion in an oxygen bomb followed by a 
Volhard t i t r a t i o n  a0 in ASTM Method D-808. 

Specific g r a v i t y  vas determined by weighing a measured volume of  t h e  sample. 

Hetale  w e r e  determined in oo l id  end non-aqueoue l i q u i d  samples by d iges t ion  with 
nitric ac id ,  hydrogen peroxide, and hydrochlor ic  ac id  no i n  EPA llethod 3050, 
follwed by Induct ive ly  Coupled Plasma Emission Spectroscopy as in EPA Method 
6010, =lese noted otherwise.  

Mercury w a s  determined in s o l i d  and non-aqueous l i q u i d  samplaa by cold vapor 
afomio absorption a f t e r  acidjpermmganate  d i g s s t i o n  Bp in EPA Methods 245.5 and 
7471. 

RntFmDny w a s  datarmined by g r a p h i t e  furnace  M am in BPa nethc.de 204.2 and 7041. 

Araenic was determined by g r a p h i t e  furnace AA as in BPA methods 206.2 and 7061A. 

Lead w a s  determined by g r a p h i t e  t u rnacs  AA as in BPA xethode 239.2 and 7421. 

Thallium wan determined by qraphita furnace  AA as i n  BPA nevLode 279.1 and 7841. 

Water waa determined by Mr1 Fiecher t i t r a t i o n .  



I Work O r d e r  # 92-07-092 Ross Analytical Services, Inc Beportad: 08/10/92 

QUALITY CONTROL SUMMARY 

Five samples were prepared for metals analysis with matrix spike/matrix spike 
duplicate (MSIMSD) pairs. The results of these analyses are listed below. 

Sample K2-RFEED-1-MTL (=SI No. 01) 

sample MS MSD 
Metal Result Spike % Rec. % Rec. RPD 

Antimony 
Arsenic 
Barium 
Ber y 11 ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thallium 

0.34 
7.37 
17.7 
<PQL 
<PQL 
<PQL 
8.10 
<PQL 
<PQL 
0.73 

10.0 
10.0 

200.0 
200.0 
200.0 
200.0 
10.0 
0.8 

200.0 
10.0 

Sample KZ-PROD-2-MTL (RASI No. 06) 

Sample 
Metal Result Spike 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thallium 

<PQL 
5.50 
145 

0.88 
<PQL 
23.8 
222 
<PQL 
<PQL 
1.01 

10.0 
10.0 

200.0 
200.0 
200.0 
200.0 
400.0 

0.8 
200.0 
10.0 

Sample KZ-DUST-ZD-MTL (RASI No. 11) 

Sample 
Metal Result Spike 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thallium 

0.49 
200 
347 
12.6 
371 

73.9 
18.300 
0.07 
<PQL 
1.34 

- 2  

10.0 
400.0 
200.0 
200.0 
200.0 
200.0 
400.0 

0.8 
200.0 
10.0 

E -  

0 O 
150 88 
97 94 
94 92 
94 91 
99 96 
134 132 
104 104 
102 99 
112 112 

MS MSD 
% Rec. % Rec. 

2 2 
80 90 
94 83 
94 91 
94 91 
96 92 
106 104 
102 103 
102 97 
94 103 

MS MSD 
% Rec. % Rec. 

4 2 
109 114 
115 96 
98 100 
105 106 
107 100 
500 490 
99 99 
84 104 
91 94 

(Not calculable) 
35 
3 
3 
4 
3 
4 
9 
3 
1 

RPD 

18 
9 
7 
3 
4 
4 
1 
1 
5 
9 

RPD 

31 
3 
7 
1 
1 
5 
3 
0 

20 
3 

1 
I 
I 
I 
I 

4 
t' 

k 
t 
I 
1 
I 
I 
I 

i 



Work Order # 92-07-092 Ross Analetical services, Inc 

Sample KZ-OUST-31-MTL (RASI No. 12) 

Sample 
Metal Result Spike 

Antimony 
Arsenic 
Barium 
Beryl 1 ium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thallium 

0.45 
303 
352 
11.2 
410 

80.2 
21.800 

0.07 
<PQL 
1.25 

10.0 
400.0 
200.0 
200.0 
200.0 
200.0 
400.0 

0.8 
200.0 
10.0 

MS MSO 
% Rec. % Rec. RPO 

3 4 13 
103 103 0 
87 86 0 
98 98 1 
99 92 2 
94 94 0 

243 192 2 
98 99 1 
102 102 1 
92 90 2 

Reported: 08/10/92 

Sample KZ-LBM-3-MTL (RASI No. 16) 

Sample MS MSO 
Metal Result Spike % Rec. % Rec. 

Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Silver 
Thall ium 

<PQL 
<PQL 
<PQL 
<PQL 
1.09 
4.07 
0.07 
<PQL 
<PQL 

10.0 
400.0 
200.0 
200.0 
200.0 
400.0 
0.8 

200.0 
10.0 

108 
104 
97 
93 
101 
97 
94 
92 
96 

118 
104 
97 
93 
100 
96 
96 
91 
103 

RPO 

8 
0 
0 
0 
0 
1 
2 
1 
8 

Two samples were analyzed for chloride with matrix spike/matrix spike duplicate 
(MS/MSD) pairs. The results of these analyses are listed below. 

sample 
Sample MS MSO 
Result Spike % Rec. % Rec. RPO 

KZ-RFEED-1-PHYS (17) <PQL 20.7 
KZ-PROD-20-PHYS (23) <PQL 19.4 

57 65 17 
66 58 17 

The same two samples were analyzed for moisture in duplicate. 
these analyses are listed below. 

The results of 

sample Result 1 Result 2 RPO 

KZ-RFEEO-1-PHYS 
K2-PROD-20-PHYS 

6.8 
<PQL 

7.2 6 
<PQL (No t  calculable) 



Work Order # 92-07-092 Ross Analytical Services, Inc I Reported: 08/10/92 

sample KZ-LBM-3-PHYS (RASI No. 28) was analyzed in duplicate for ash, heating 
value, density, and water. The results of these analyses are listed below. 

Analyte Result 1 Result 2 RPD 

Ash 0.17 0.14 19 
Heating value 7940 8340 5 
Density 0.898 0.882 2 
Water 30 30 0 

The same sample as analyzed for halide with an MS/MSD pair. 
these analyses are listed below. 

The results of 

Sample MS MSD 
Sample Result Spike % Rec. % Rec. RPD 

0.8 15.7 87 90 3 KZ-LBH-3-PHYS 

1 
I 
I 
il 

I 

I 
1 
I 
I 
I 
I 
Y 



Work Order # 92-07-092 Ross Analptical Services, Inc Reported: 08/10/92 

REPORT COMMENTS 

Due to the high concentrations of arsenic in the DUST and LEM samples (RASI 
N o s .  09-16), the ICP data are reported rather than the graphite furnace data. 

Due to the high concentrations of lead in the PROD, DUST, and LBM samples 
(RASI N o s .  05-16), the ICP data are reported rather than the graphite furnace 
data. 

The RFEED, PROD, and DUST samples (RASI Nos. 01-12) required dilutions for their 
ICP analyses to reduce interferences from their high iron and aluminum 
concentrations. The listed PQL's for the metals determined by ICP do not 
reflect those dilutions; the actual PQL's for the ICP metals in those samples 
are 10 times the listed values. 

The l o w  spike recoveries for antimony on the RFEED, PROD, and DUST samples (RAsI 
Nos. 0 1 .  06, 11, and 12) indicate matrix interference. 

The anomalous spike recoveries for lead on the DUST and LBH samples (RASI N o s .  
11, 12, and 16) are due to the very high native concentration of lead compared 
to the amount spiked. 



Work O r d e r  I: 92-07-092 Boss Analytical Services, Inc Reported: 08/10/92 

TEST METHODOLOGIES 

Chloride was determined by combustion in an oxygen bomb followed by electrometry 
as in ASTM Method D-4208. 

Moisture was determined gravimetrically following drying at 105 c as in EPA 
Method 160.3. 

Ash was determined gravimetrically following ignition at 1800 C as in ASTM 
Method D-482. 

Heating value was determined by isothermal calorimetry as in ASTM Method D-240. 

Total halides were determined by combustion in an oxygen bomb followed by a 
Volhard titration as in ASTM Method D-808. 

Specific gravity was determined by weighing a measured volume of the sample. 

Metals were determined in solid and non-aqueous liquid samples by digestion with 
nitric acid, hydrogen peroxide, and hydrochloric acid as in EPA Method 3050. 
followed by Inductively Coupled Plasma Emission Spectroscopy as in EPA Method 
6010, unless noted otherwise. 

Mercury was determined in solid and non-aqueous liquid samples by cold vapor 
atomic absorption after acid/permanganate digestion as in EPA Methods 245.5 and 
7471. 

Antimony was determined by graphite furnace AA as in EPA Methods 204.2 and 7041. 

Arsenic was determined by graphite furnace AA as in EPA Methods 206.2 and 7061A. 

Lead was determined by graphite furnace AA as in EPA Methods 239.2 and 7421. 

Thallium was determined by graphite furnace AA as in EPA Methods 279.2 and 7841. 

Water was determined by Karl Fischer titration. 



Work Order # 92-07-092 Ross Analytical services, Inc 

Sample Descrintion: 

Analvte Descrimtion 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Lead by GFAA 
Mercury by CVAA 
Thallium by GFAA 

S m l e  Description: 

Analvte Descrintion 
8arium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Silver by ICP 
Antimony by GFAA 

Lead by GFAA 
Mercury by CVAA 

Arsenic by GFAA 

Thallium by GFAA 

Saule Description: 

Analvte Description 
Barium by ICP 
Beryllium by ICP 
cadmium by ICP 
Chromium by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Lead by GFAA 
Mercury by CVAA 
Thallium by GFAA 

RESULTS BY SAMPLE 

KZ-RFEED-1-MTL Lab No.: 01 

Result 
17.7 
<PQL 
<PQL 
<PQL 
<PQL 

0.340 
7.37 
8.10 
<PQL 
0.728 

K2-RFEED-2-MTL Lab No.: 02 

Result 
18.9 
<PQL 
<PQL 
<PQL 
<PQL 
<PQL 
6.21 
7.47 
<PQL 

0 . 7 1 1  

KZ-RFEEO-ZD-NTL Lab NO.: 03 

Result 
20.7 
<PQL 
<PQL 
<PQL 
<PQL 
<PQL 
6.15  
7.66 
<PQL 

0.618 

ReporLed: 08/10/92 

Em 
0.07  
0.07 
0.45 
0.80 
0.70 

0.0028 
0.0030 
0.002 

0.04 
0.0030 

Em 
0.07  
0 .07  
0.45 
0.80  
0 . 7 0  

0.0028 
0.0030 
0.002 

0.04  
0.0030 

Em 
0.07  
0 .07  
0.45 
0.80 
0 . 7 0  

0.0028 
0.0030 

0.002 
0.04 

0.0030 



Work Order # 92-07-092 1106s Analytical Services, Inc 

S a p l e  Description: K2-RFEED-3-MTL 

Analvte Description 
Barium by ICP 
Beryllium by ICP 
cadmium by ICP 
Chromium by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Lead by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Sample Description: KZ-PROD-1-MTL 

Analvte Description 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Thallium by GFAA 

SamDle D8scriDtion: K2-PROD-2-MTL 

Analvte Description 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Result 
21.9 
<PQL 
<PQL 
<PQL 
<PQL 
<PQL 
8.24 
8.33 
<PQL 
0.765 

- 
240 

0.91 
CPQL 
26.2 
185 

<PQL 
<PQL 
5.04 
CPQL 
0.853 

145 
0.88 
<PQL 
23.8 
222 

4PQL 
<PQL 
5.50 
<PQL 
1-01 

Lab NO.: 04 

Lab NO-: 05 

Lab No.: 06 

I 
1 
I 
I 
I 
I 
I 11 
I 
I 
I 
I 
I 
1 
1 
D 
0 

I 
I 

Reported: 00flOl92 

a 



Work Order I: 92-07-092 Boss Analytical Services, Inc 

S-le Description: KZ-PROD-20-MTL Lab No.: 07 

Analvte Description 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Si lver  by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Result 
142 
1.10 
CPQL 
23.5 
176 

XPQL 
CPQL 
4.75 
CPQL 
1.03 

S-le Description: K2-PROD-3-MTL Lab NO.: 08 

lrnalvte Description 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Sarule Description: KZ-DUST-1-MTL 

Analvtta Description 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Result 
142 

0.86 
CPQL 
20.9 
190 

CPQL 
CPQL 
4.64 
<PQL 

0.885 

Result 
299 
286 
10.9 
356 

58.3 
22,000 

CPQL 
CPQL 
0.07 
1.51 

Lab NO.: 09 

Redportad: 08/10/92 

PQ& 
0.07 
0.07 
0.45 
0.80 
2.1 

0.70 
0.0028 
0.0030 
0.04 

0.0030 

EQ& 
0.07 
0.07 
0.45 
0.80 
2.1 

0.70 
0.0028 
0.0030 
0.04 

0.0030 

PQ& 
2.6 

0.07 
0.07 
0.45 
0.80 
2.1 

0.70 
0.0028 
0.04 

0.0030 



Work Order # 92-07-092 RDSS Analytical Services, Inc 

Samule Descriution: KZ-OUST-2-MTL 

Analvte Description 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Sample Descriution: KZ-OUST-20-MTL 

Result 
221 
323 

8.68 
331 

65.7 
19,500 
<PQL 
0.860 
0.05 
1.15 

h a l v t e  Descriution 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

S-le Descriution: KZ-OUST-3-MTL 

Analvte Description 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Resvlt 
200 
341 
12.6 
311 

73.9 
18,300 
<PQL 
0.490 
0.01 
1.34 

Result 
303 
352 
11.2 
410 

80.2 
21,800 
<PQL 
0.454 
0.07 
1.25 

Lab NO.: 10 

Lab wo.: 11 

Lab No.: 12 

El.% 
2.6 

0.01 
0.07 
0.45 
0.80 
2.1 
0.10 

0.0028 
0.04 

0.0030 

Em! 
2.6 
0.07 
0.01 
0.45 
0.80 
2.1 
0.10 

0.0028 
0.04 

0.0030 

Em 
2.6 
0.01 
0 .01  
0.45 
0.80 
2.1 
0.10 

0.0028 
0.04 



Work order # 92-07-092 806s Analytical Services, Inc 

Sample Description: 

Analvte Dascriution 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Sample Description: 

Analvte Dascriution 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Sample Dascriution: 

Analvte Dascription 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

K2-LBM-1-MTL 

Result 
<PQL 
<PQL 
<PQL 
<PQL 
1.39 
<PQL 
<PQL 
<PQL 
0.14 
<PQL 

X2-LBM-2-MTL 

Result 
<PQL 
<PQL 
<PQL 
<PQL 
1.00 
3.61 
<PQL 

0.379 
0.06 
<PQL 

K2-LBM-ZD-MTL 

Result 
<PQL 
255 

<PQL 
<PQL 
35.8 
99.6 
<PQL 
<PQL 
0.09 
<PQL 

Lab No.: 13 

Reported: 08/10/92 

Lab NO.: 14 

Lab NO.: 15 



I 
I Work Order # 92-07-092 Ross Analptical services ,  Inc Reported: 08/10/92 

sample Description: KZ-LBM-3-MTL 

Analvte Description 
Arsenic by ICP 
Barium by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Silver by ICP 
Antimony by GFAA 
Mercury by CVAA 
Thallium by GFAA 

Result 
CPQL 
CPQL 
CPQL 
CPQL 
1.09 
4.07 
CPQL 
<PQL 
0.07 
CPQL 

Sample Description: KZ-RFEED-1-PHYS 

Analvte Description 
% moisture 
Chloride in organics 

Lab NO.$ 16 

E.Q& 
2.6 
0.07 
0.07 
0.45 
0.80 
2.1 

0.70 
0.0028 

0.04 
0.0030 

Result EQ& 
6.8 % 0.5 

<PQL % 0.04 

Sample DescriDtion: KZ-RFEED-2-PHYS Lab NO.: 18 

Analvte Description 
% moisture 
Chloride in organics 

w EQ& 
5.8 % 0.5 

<PQL % 0.04 

1 
I 
I 
I 
I 
c 
I 
I 
1 
I 

Sample Description: K2-RFEED-2D-PHYS Lab NO.: 19 

Analvte Description 
% moisture 
Chloride in organics 

Result EQ& 
7.0 % 0.5 

C PQL % 0.04 

Sample Description: KZ-RFEED-3-PHYS Lab NO.: 20 

Analvte Description 
% moisture 
Chloride in organics 

- W i t s  EQ& 
5.6 % 0.5 

CPQL % 0.04 

Resul+ 

I 
I 
I 
I 
I 
I 



1 
1 
I 
I 
I 

I 
I 
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I 
I' 
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I 
1 
1 
I 
I 
I 
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n, 

Work Order # 92-07-092 Ross Analptical Services, Inc 

Sample Descriution: KZ-PROD-1-PHYS Lab NO.: 21 

Analvte Description 
% moisture 
Chloride in organics 

S m l e  Descriution: 

Analvte Descriution 
% moisture 
Chloride in organics 

Sarule Descriution: 

Analvta Description 
a moisture 
Chloride in organics 

Sarule Descriution: 

Analvte Description 
% moisture 
Chloride in organics 

Sample Descriution: 

KZ-PROD-2-PHYS 

Result Units Fs!?! 
<PQL % 0.5 
<PQL % 0.04 

Result 
<PQL 
<PQL 

KZ-PROD-ZD-PHYS 

Result 
<PQL 
<PQL 

KZ-PROD-3-PHYS 

Analvte Descriution 
Density 
Heating value 
Ash 
Total halides as chloride 
Water by Karl Fischer 

0.8 
0.06 

KZ-LBM-1-PHYS 

Result 
0.906 
8310 
0.17 

Lab NO.: 22 

% 
% 

Lab NO.: 23 

% 
% 

Lab No.: 24 

% 
% 

 ab no.: 2s - 
g/mL 

Btu/lb 
Weight % 

Fs!?! 
0.5 

0.04 

Fs!?! 
0 . 5  

0.04 

Fs!?! 
0 . 5  

0.04 

EQ& 

500 
0.05 

0.6 % as C1 0.20 
50 % 0 . 5  

sample Description: K2-LBM-2-PHYS Lab No.: 2 6  

Analvte Descriution Result - Fm 
Density 0.900 9 m  
Heating value 8010 Btu/lb 500 
Ash 0.08 Weight % 0 . 0 5  
Total halides as chloride 0.6 % as c1 0.20 



~~~ ~- 

Work Order # 92-01-092 Ross Analytical Services,  Inc 

Analvte lmscriution 
Water by Karl Fischer 

Sarule Descriution: KZ-LBM-ZD-PHYS 

Resul+ 
40 

Analvta hscrivtioq Result 
Density 0.900 
Heating value 7780 
Ash 0.03 
Total halides as chloride 0.6 
Water by Karl Fischer 25 

Sarule Descriution: KZ-LEN-3-PHYS 

Analvte Descriution Resul+ 
Density 0.898 
Heating value 7940 
Ash 0.17 
Total halides as chloride 0.8 
Water by Karl Fischer 30 

Units 
% 

Lab No.: 27 

units 
g/mL 

Btu/lb 
Weight % 

% as C1 
% 

 ab no.: 28 

Units 

Etuflb 
Weight % 

% as c1 
% 

- 
9 / d  

I 

0 . 5  

rn 
500 

0.05 
0.20 

0 . 5  

Em 
500 

0 .05  
0.20 

0 . 5  

1 

I 
I 
I 
I 
1 
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TRIANGLE LABORATORIES of BTP, INC. 
PO BOX 13485 
RTP, NC 27709 

Project: 21435 Date in: 07-Aug-92 
I EA Date out: 10-Aug-92 

CASE NARRATIVE 

Overview 
This project involves the analysis of 3 Multi-Metals Trains, 

for As, Ag, Ba, Be, Cd, Cr, Cu, Mn, Ni, Pb, P, Sb, Se, T1, and Zn. 
The Multi-Metal analysis was conducted according to the protocol 
described in sections 5-7 of the EPA Draft Document "Methodology 
for the Determination of Metals Emissions in Exhaust Gases from 
Hazardous Waste Incineration and Similar Combustion Processes." 

Preparation 
Since the filter portion of the Trains were very dirty a 

fraction of the filter was used for the analysis. A preparation 
sheet for the fractions taken and the particulate weights is 
included with this report. Samples were prepared by microwave and 
hotplate digestion, as required by the contract. A detailed flow 
chart of the procedure is included in the report showing the 
volumes received and used for all analyses. 

Anal Ys is 
Ag, As, Ba, Be, Cd, Cr, Cu. Mn. Ni. P. Pb. and Zn 

concentrations were determined by Inductively Coupled Plasma ( ICP) 
Emission Spectroscopy. Sb, Se, and T1 concentrations were 
determined by the Method of Standard Additions (MSA). 

Results 

All of the applicable XRPD were within QC limits of 25% except Ag 
and Be for sample KY-1-INLET FH. The Be %RPD is only slightly out 
of limits at 28.4%. In the case of the Ag %RPD, since the sample 
and the duplicate concentrations are less then four times the 
detection limit then the %RPD is not considered a valid QC 
parameter. 

The results of the serial dilutions of the (BH)'s f o r  As, Ba, Be, 
Cr, CU, Ni, and the (FH) for Ag do not agree with the undiluted 
analysis. However, the serial dilutions are not considered valid 
QC parameters since the concentrations detected in the undiluted 
analysis are less than fifty times the detection limit and the 
concentrations detected in the diluted analysis are less than ten 
times the detection limit. Therefore the data is not compromised. 

XRPD : 

Serial Dilutions: 



I 
I 
1 
I 
1 
I 
I 
I 
1 
1 
I 
I 
3 
1 
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I 
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TRIANGLE LABORATORIES of RTP, INC. 
PO BOX 13485 
RTP, NC 27709 

INORGANICS ANALYSIS REPORT 
PAGE 1 OF 2 

TLI PROJECT #: 21435 
CLIENT: I EA 
DATE RECIEVED: 07/15/92 
DATE REPORTED: 08/10/92 

RESULTS REPORTED IN TOTAL ug 
CLIENT 
SAMPLE ID Ag As Ea Be Cd Cr cu Mn ................................................................................ ................................................................................ 
KY-1-INLET FH 5.99 6,670 13,400 213 7,030 2,960 707 7,700 
KY-1-INLET BH < .875 508 162 12.9 549 167 22.9 125 

KY-2-INLET FH 8.52 15,800 15,900 452 15,200 6,490 1,620 11,600 
KY-2-INLET BH 15.2 68.4 33.1 1.83 73.6 18.6 12.6 27.4 

KY-3-INLET FH 7.60 17,900 16,700 824 15,500 6,560 1,860 10,300 
KY-3-INLET BH 3.14 84.3 31.1 3.93 80.1 23.8 5.96 27.64 

CLIENT 
SAMPLE ID Ni P Pb Sb Se T1 Zn 

KY-1-INLET FH 1,520 4,510 581,000 208 20.9 12.8 4,190 
KY-1-INLET BH 53.3 4,470 33,600 * 5 . 5 0  2.38 137 

KY-2-INLET FH 3,160 9,400 1,120,000 930 45.8 9.37 7,390 
KY-2-INLET BH 4.92 4,270 4,197 < .639 4.63 .767 33.9 

KY-3-INLET FH 3,150 10,100 1,110,000 1,010 23.2 31.1 7,350 
KY-3-INLET BH 8 . 5 5  4,321 5,390 7.21 1.30 .417 34.3 

*IT WAS NOT POSSIBLE TO OBTAIN THE Sb CONCENTRATION FOR THIS SAMPLE: 
SEE THE EXPLANATION ON THE ANALYTE SUMMARY REPORT 

......................................................................... ......................................................................... 



INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

KY- 1- INLET KY-2-INLET KY-3-INLET 

FILTER FINAL WT 1.839 FILTER FINAL WT 2.899 FILTER FINAL WT 3.283 

TARE WT ,5091 TARE WT .5069 TARE WT .5115 

g PARTICULATE 1.330 g PARTICULATE 2.392 g PARTICULATE 2.772 
-- ---____ - - - - - - - - - - - - - - - - - - --------- - --____- - ------- -- 

g USED .435 g USED .498 g USED .715 

FRACTION AMT .2365 FRACTION AMT .1718 FRACTION AMT .2178 

ACETONE FINAL WT 9.968 ACETONE FINAL WT 11.327 ACETONE FINAL WT 11.720 

g USED 2.357 g USED 1.946 g USED 2.553 

I 
1 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
a 
I 
1 
8 
I 
I 
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CALCULATIONS 

MMTL TRAINS: 

ICP & GFAA 
FH & BH TOTAL ug = luE/L1 * (mL TV/mL USED) * fmL FV * DFZ 

1000 

I 
I 
I 
I 
I 

FV=FINAL VOLUME DF=DILUTION FACTOR 
WT = WE1 GHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 
*a 1 is used for the TV and ml USED when the sample is a filter: 
in the case of the FH samples the Total Volume was not taken, 
therefore a 1 is also used f o r  the TV and ml USED(al1 of the FH 
volume was digested and brought to a final volume of  100ml). 

XRPD = :SR - DR: * 100 
(SR + DR)/2 

SR-SAMPLE RESULT DR=DUPLICATE RESULT 

c 
I 
I 
I 
1 I 
I 

I 
I 
1 
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DESCRIPTION OF ABBREVIATIONS 

ICV=Initial Calibration Verification 
ICB=Initial Calibration Blank 
CCV=Continuing Calibration Verification 
CCB=Continuing Calibration Blank 
PBW-Preparation Blank Water 
PBS=Preparation Blank Soil 
LCS=Laboratory Control Spike 
1CSA;Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F=Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL=Contract Required Detection Limit ( f o r  CLP) 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I-Initial F=Final 
CRA=CRDL Standard for AA I-Initial F=Final 
%RPD=Relative Percent Difference 
%REC=% Recovery 
SPK=Spike 
AMT-Amount 
BLK= B 1 an k 
MSA=Method of Standard Additions 



CLIENT: IKA 

DATE RECEIVED: 07/15/92 
DATK REPORTED: 08/10/92 
TLI PROJKCT I: 21435 

ICP mlTL ANALYTE SUKUARY REPORT 

ANALYIE: AS 
US/L IDL: 7 

PH m 
W / L  1.1 m1 m1 DIL TOTAL ug TRACTION CORRECTED 

CLIENT I SMPID KL PEAKINT CONCENTRATION TV USED W ?ACTOR FZSULT IBPD APPLIED RESULTS .. l...l,,,,.l.lllllllll.lll.l..lll 1111.111 111111111111111 .1111 l l l l l l l l l l l l l l l l l l l l , , , , , , , ,  1111111111111(1111..1111.1111.1.1(111111,,,,,,,,,,,,,,.,,,,,,,,,~,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,~,;,,.,,,,,,,,,,,,,,,,,,,,,,,,,, 

W-1-INLKT ZH 58.056.1FH AS a33020 14.1650 196 196 100 1 1.42 .2365 5.99 

KY-1-INLKT BH 58.056.488 AS .20300 5.3560 500 400 100 1 < .875 
KY-1-INLET FH(D)  58.056.1111 D Ag ,23750 7.7430 196 196 100 1 .TI4 58.6% .2365 3.27 

W-1-INLET BH(D)  58.056.488 D AS .21300 6.0490 500 400 100 1 < .875 NlA 
KY-2-INLET OH 58.056.5PH Ag .33720 14.6440 196 196 100 1 1.46 .1718 8.52 
W-2-INLET FH(L) 58.056.5PH L AS .25360 8.8580 196 196 100 5 4.43 .1718 25.8 
W-2-INLET BH 58.056.888 AS 1.84020 118.7250 460 360 100 1 15.2 
W-2-INLET BH(L) 58.056.8BH L Ag .40250 19.1720 460 360 100 5 12.2 
KY-%INLET FH 58.056.918 Ag .36460 16.5440 193 193 100 1 1.65 ,2178 7 . 6 0  
KY-3-INLKT BH 58.056.12BH Ag ,48520 24.8960 460 380 100 1 3.14 
I, 1.1. I, ,111 I, I, 1.11.1 I* * I  II I* I* .I 1.11 I* I. I* 1111 II *I *I ,1 ,I 1.18 .I 1, 1011.11.1 I, *1 I, I, I, I, I, 1,1111 I, I, I, I, I, I, .. ,. I, lt l l  ,, ,, ., ,,., ,, ,, ,,,,,, ,, ,, ,,",, ,.,, ,,,,,, ,, ,, ,, ,, ., ,, ,,,, ,, ,, ,, ,, ,..,,,,. ,, ,. ,, ,, ,, ,, ,, ,, ,, ., .. ,. .. .. ,. ., 

STD ELK AS .15250 
STD 1=25ug/L Ag .49000 
STD Z=lOOug/L AS 1.54520 
STD 3=250ug/L Ag 3.71550 
S I D  4=5OOug/L Ag 7.56130 
CHECK HS A g  7.41980 
ICV=25Oug/L Ag 3.79950 
I CB AS .13540 
ICSAI Ag .13720 
ICSABI Ag 14.17490 
CCVl Ag 3.82570 
CCBl Ag .a9740 
ICSAP Ag .I4550 
ICSABP A g  14.53730 

0.0000 
25,0000 
100.0000 
250.0000 
500.0000 
505.0930 
254.4010 

,6740 
.7980 

972.8560 
256.2130 
-1.9550 
1.3710 

997.9520 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
a1 
1 
1 
1 

~ 
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CLIENT: IEA 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08/10/92 
TLI PROJECT 1: 21435 

ICP IWTL ANALYIE SUUUARY REPORT 

ANALYTE: A 9  

UglL IDL: 200 

rn rn 
US/L a1 a1 m 1  DIL TOTAL US FRACTION CORRECTED 

CLIENT 8 SAUPID EL PEAKINI CONCENTRATION TV USED W FACTOR RESULT XRPD APPLIED RESULTS 
lllllll..lll.l.,,.,,,,,.,.,..l.ll....l ll.ll.ll.l.l...,ll.llll.l.lllll.llllllll 11111111.....,.11..1...1...,,.,..1111.1.,.~,,,,.,,,,,,.,,, 11.1.1111111111111.111111111111111111111,,,,,,,,,..,,,,,,,,,,,,,,, ll.l.l.l.llll..l.*.l 

W-1-INLET FH 58 .056 .1FH As 4.83860 15766.6130 196 196 100 1 1.577 .2365 6,667 
W-1-INLET PH(D) 58.056.1PH D As 5.19120 16924.4880 196 196 100 1 1 ,692  7.08% .2365 7,156 
W-1-INLET BH 58.056.4RH AS 1.27470 4065.1690 500 400 100 1 508 
W-1-INLET B H ( D )  58.056.4BH D As 1.21700 3875.8680 500 400 100 1 484 4.77% 
KY-2-INLET FH 58.056.5FH As 8.32840 27224.8730 196 196 100 1 2,722 .1718 15.847 
KY-2-INLET PH(L) 58.056.5PH L As 1.82620 5875.8390 196 196 100 5 2,938 .1718 17,101 
W-2-INLET BH 58.056.888 As .19950 534.9340 460 360 100 1 68.4 
W-2-INLET BH(L) 58.056.8BH L As .09840 203.1710 460 360 100 5 130 
KY-%INLET FH 58.056.9FH AS 11.89920 38949.0310 193 193  100 
KY-3-INLBT BH 58.056.1288 As .23970 666.9830 480 380 100 1 84.3 

1 3.895 .2178 17,883 

,1111111111,,~,,,,,,.,.,,,.,.....1..11.,,,,,..,,,,...,.,.~.~~.~~..,..,,,,,,,,,.,,,,,,,,,,..~.,...,,..,.,....,.,,,,,.,,.,,,,,,.,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,.,.,,,,,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,,...,,,, 

STD BLK As .06680 0.0000 

STD 1=250ug/L As .OS800 250.0000 
STD 2=1000ug/L As .32500 1000.0000 

STD 4=5000ua/L Ae 1.56670 5000.0000 
CHECK HS AS 1.44600 4627.5230 
ICV=250Oug/L As .75840 2370.0390 
I C B  As .08160 147.7560 
ICSAI As .a3450 -6.6420 
ICSABI AS .29860 860.2730 
C C V l  As .78440 2455.4730 
C C B l  As .06890 106.3340 
ICSAF AS ,05150 49.0230 
IcsAao AS .32030 931.7130 

STD 3=25OoUg/L A S  .79130 2 5 0 0 . 0 0 0 0  



CLIENT: IEA 

DATE RKCEIYED: 01115l92 
DATE REPORTED: 08/10/92 
TLI PROJECT t :  21435 

ICP mTL ANALYIE SUMMEY REPORT 

ANALYTE: Ba 
UglL I D L :  20 

m PH 
ug/L a1 m 1  a1 D I L  TOTAL ug PBACTION CORRECTED 

CLIENT 8 SMPID EL PKAKINI CONCENTRATION TV USED W PACTOR BESULT XBPD APPLIED RESULTS 
,*.111II I, I, I, I, I, I, I, ... I I, *I I* I* *I I, ., .* IO .. 11 I, ,I *I *I *I I* II I S  *I I I  1111 II 1-31 I* I* 8 1  I! *I 111111 I, l l t l  I* I* I. I, I, I. *I I. I.,lO II I S  1111 *I ,.,I I, I, I, 1111.1 I* 1 0 1  .*,,,.I, 11111,111111.1 I, I. ,111 I, I, ,,,, I, 1111.1 ,, ,, ,, ,, ,, ,# ,, ., ,, ,. ,, ,, 
W-I-INLET PH 58.056.1PH Ba 315.98390 31691.9150 196 196 100 1 3.170 ,2365 13,403 
W-1-INLET PH(D)  58.056.118 D Ba 316.31520 31131.2210 1 9 5  196 100 1 3.173 . lo% .2365 13,417 

KY-1-INLET B H ( D )  56.056.48H D Ba 12.86820 1286.1690 500 400'100 1 
W-1-INLET BH 56.056.48H Sa 12.93170 1293.1400 500 400 100 1 162 

161 .49x 
2 ,131  .1116 15.894 W-2-INLET FH 56.056.5PH Ba 212.20110 27305.9080 196 196 100 1 

ICY-2-INLET PH(L) 58.056.5PH L Ba 54.42800 5456.4100 196 196 100 5 2,126 .1716 15,880 
ICY-2-INLET BH 58.056.688 Ba 2.62640 259.2150 460 360 100 1 33.1 
W-2-INLET B H ( L )  58.056.8BH L Ba .51510 41.4510 460 360 100 5 30.3 , 

BY-3-INLET PH 56.056.9PH Ba 362.84180 36399.1120 193  193 100  1 3,640 .2176 16.112 
w-3-INLET BH 5 8 . 0 5 6 . 1 2 8 ~  2.49820 246.3560 480 380 100 1 31.1 
,, ,,11,,,,,,,,,, ,,,,,, ,,*,,,,, I ,  I. ,I ., .. ., I 4  .( ,. ,,., I, I, II I S  I* I* *I *I *I I ,  I, ,I I* I* *I II 1* I, ,111 I ,  I, I . 4 ,  I, I, I, I, I, I, lltl1111 I, I. II *I I* 111.u It I, I, 111.v ,.I( 1, I, ,I,. I, ,,,,,. I. ..I. I, .* 03 I, 1111 I, I, I, I* I* *I ,I 1181 I, I,  I, I, I, I, I* I, ,111 

STD BLK 8. .01620 0.0000 
STD 1=5Oug/L Ba .52380 50.0000 
STD 2 = z o o u a / ~  ~a 2.07640 200.0000 
STD 3=500ug/L Sa 5.04180 500.0000 
ST2 4=1000ug/L 88 9.99200 1000.0000 
CHECK HS Ba 10.00250 999.2500 
ICV-5OOugIL Ba 5.05460 502.8350 
I C B  Ba .01920 -2.3600 
ICSAI Be .14410 10.2300 
ICSABI Ba 5.16980 574.5950 
C C V l  Ba 5.01820 505.2060 
C C B l  88 .a1250 -3.0320 
ICSAP Ba ,14690 10.4510 
ICSAS? Ba 5.81690 579.3200 

I 
I 
I 
I 
1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
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CLIEHT: IEA 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08/10/92 
TLI PROJECT 1: 21435 

ICP h74TL ANALYTE SUI(MRY REPORT 

ANALYTE: B e  
ug/L IDL: 2 

PH PH 
11 11 m l  DIL TOTAL ug FRACTION CORRECTED ue/L 

CLIENT 8 SAnPID EL PEAKINT CONCENTRATION TV USED PV FACTOR RESULT XBPD APPLIED RESULTS 
.ll*ll,,l, ........................................................ 1 . 1 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l , , , , , , , , , , , , , , . , , , . , . . , , , , , , , , , , , , , , , , , , , , . , , , , . ~ , . , ~ , , , , ~ , , , , , , , ~ , , , , , . . ~ , , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . . ~ ~ ~ . . ~ ~  1111 

W-1-INLET F€l 58.056.1PH B e  22.22220 739.4740 196 196 100 1 73.9 .2365 313 
W-1-INLET P H ( D )  56.056.1FH D B e  16.69700 555.5560 196 196 100 1 55.6 26.4%. .2365 235 
W-1-INLET BH 56.056.4811 Be 3.10960 103.2680 500 400 100 1 12.9 
W-1-INLET B H ( D )  58.056.4BH D B e  3.36220 111.6790 500 400 100 1 14.0 7.63% 
W-2-INLET FH 56.056.518 Be 23.35550 777.2000 196 196 100 1 77.7 .1718 452 
W-2-INLET PH(L) 56.056.5PH L B e  3.74250 124.3360 196  196 100 5 62.2 ,1716 362 

W-2-INLET BN 58.056.888 B e  .43700 14.3010 460 360 100 1 1.83 
W-2-IHLET BH(L) 58.056.8BH L B e  . lo070 3.1120 460 360 100 5 1.99 
W-3-INLKT PH 56.056.918 B e  53.94120 1795.3090 193  193  100 1 160 .2178 624 
W-%INLET BH 58.056.12BN B e  a94130 31.0920 460 380 100 1 3.93 
,,,,,,,,,, ~ ......................................... III...1IIIIIIIIIIIII11.11111111111111111,,,,,,,,,,,,,,11111 ,,,,,,, l , , l l l l t l l l l l l l l l l l l1111(111111111111111~.~~~~~~~~~~~~~~~~~~I~I I I~ I I1 I1I I I I1 I I1 I111111111111111.1.11~~~~ 

STD BLX B e  ,03260 0.0000 

STD 1=25ug/L B e  .'79470 25 * 0000 
STD 2=lOOua/L Be 2.99750 100.0000 
STD 3=25Oug/L B e  7.41950 250.0000 
sTD SOOug/L B e  15.07800 500.0000 
CHECK HS B e  14.95080 497.4300 
IcV=250ug/L Be 7.37400 245.2190 
ICB Be ,03900 1.0580 
ICSAI Be -1.02510 -34.3620 
ICSABI B e  12.62720 420.0840 
C C V l  Be 7.35530 244.5960 
C C B l  Be .02510 .5960 
ICSAP B e  -1.73460 -57.9810 
ICSABF Be 11.83590 393.7430 



CLIENT: I E A  

DATE RECEIVED: 07/15/92 
OATK REPORTED: 08/10/92 
TLI PRoaxcI 8 :  21435 

ICP KUTL ANALYTE SUII IUBY REPORT 

ANALYTE : Cd 
ug/L IDL: 4 

PH PH 
W/L a1 -1 -1 DIL TOTAL ug IIUCTION CORRECTED 

CLIENT $ SAnPID EL PEAKINT CONCENTBbTlON TV USKO ?V FACTOH RESULT XBPO APPLIED RESULTS 
111...1.,,,,1111.11.1111111111111111111(...~..,,,.~~,~,,..~.~~~~.~..~~~~~~~~~~~~..~~~~~~.~~~~..~~~~...~.,,,,,,,,,.~.,.,,,,,,,,~~~~.,~~~,,,,,...,,,,.,,",,~.~~,,,,,,,,,,,,,,,,..,,,,,,,,.,,,,,,,~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

W-1-SNLET PH 58.056.1PH Cd 123.84870 16620.6310 196 196 100 1 1,662 .2365 7,028 
KY-1-INLET PH(D) 58.056.1PH D Cd 122.81450 16481.7560 196 196 100 1 1 ,648  .84X .2365 6,969 
W-1-INLKT BH 58.056.4BH Cd 32.79180 4393.1770 500 400 100 1 549 
W-1-INLET BH(D) 58.056.4811 D Cd 32.99380 4419.4960 500 400 100 1 552 .BOX 
W-2-INLET PH 58.056.5PH Cd 194.87780 26159.3180 196 196 100 1 2,616 .1718 15,227 
W-2-INLET PH(L) 58.056.5PH L Cd 31.43320 4209.9140 196 196 100 5 2.105 .1718 12,252 
W-2-INLET BH 58.056.888 Cd 4.37380 576.0390 460 360 100 1 73.6 
W-2-INLET BH(L) 58.056.888 L Cd .89470 108.8220 460 360 100 5 69.5 
W-&INLET FH 58.056.9PH Cd  251.95100 33823.8320 193  183 100 1 3,382 .2178 15,530 
W-SINLET BH 58.056.1288 Cd 4.80910 634.4940 480 380 100 1 80.1 
,,,,,,,,,,,,11111,11,,.,,,,,,,,,,,,,,,,,,, 11111111111111111,11II 1.1..11.1111111111111111(11111111)1.1111,,,,,,,,~,.,~,,,.,,.,,~~~~~~,,,,~,~.,,,,,,,,,,,.,.~~~~~~~~~~~~,...,.,,,,,,,,,,,~~~~,,~,,,,,,,,,,,,,,,,,,.,.~,~...~.,,.,, 

STD BLK Cd .17750 0.0000 
ST0 1=75ug/L Cd .62590 75.0000 
ST0 2=3OOug/L Cd 2.34190 300.0000 
ST0 3=75Oug/L Cd 5.47750 750.0000 
STD 4=1500ug/L Cd 11.34600 1500.0000 
CHECK HS Cd 11.28450 1504.0970 
ICVcl5Oug/L Cd 5.51720 729.5840 
I C B  Cd .11560 4.1960 
ICSAI Cd .26560 24.3450 
ICSABI Cd 6.36890 843.9680 
C C V l  Cd 5.59980 740.6860 
C C B l  Cd  .07500 -1.2590 
ICSAP Cd .25980 23.5570 
ICSABP Cd 6.28940 833.2930 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
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CLIENT: IBA 

DATE RECEIVED: 07/15/92 
DATE EEPORTED: 08110/92 
TLI PROJECT 8 :  21435 

ICP raTL ANALYIE SLMIARY REPORT 

ANALYTE: C r  
U S / L  IDL: 12 

PH FH 
USlL a1 m 1  m 1  DIL TOTAL Ug PBACTION CORRECIED 

CLIKNT * SMPID EL PEAKINT CONCENTBAIION TV USED W rACTOR RESULT XBPD APPLIED RESULTS 
11111111*1..111111.. ,,,, , . , , . , , , ,1~111111.1.ll l l l l l l l l l l l l l l l l l l , .~~,~,., , , . , , , , , , , , , ,~~~,,, , , , , , , , , , , , , , , , ,  ,..,.,,, ,,,.,,. ,,,,,,,,,,,,, lllllllllllllllllllllll.lllll...ll. ......................................... I ..,,, *, ,, 
KY-1-INLEI PH 58.056.1FH C r  53.15460 1006.2990 196 196 100 1 701 .2365 2,962 
W-1-INLET FH(D)  58.056.1PH D C r  52.94850 6979.0570 196 196 100 1 698 .39X 2365 2.951 
W - 1 - I N L E T  BH 58.056.4BH C r  10.24280 1335.3480 500 400 100 1 167 
W-1-INLET B H ( D )  58.056.4BH D C r  10.12210 1319.3940 500 400 100 1 165 1.20% 

C r  84.49570 11148.1330 196 196 100 1 1115 .1118 6.489 W-2-INLET PH 58.056.5PH 
W-2-INLET FH(L)  58.056.5PH L C r  16.66610 2184.2100 196 196 100 5 1092 .1118 6.357 
W-2-INLET BH 58.056.88H C r  1.24210 145.8770 460 360 100 1 18.6 
W-~-INLET BH(L)  58.056.8BH L C r  .70700 75.1570 460 360 100 5 48.0 
W-3-INLET OH 58.056.9PH Cr108.20410 14281.2820 193  193  100 1 1428 .2118 6 , 5 5 1  
W-3-INLET BH 58.056.12BH C r  1.56380 188.3960 480 380 100 1 23.8 
I, I, I, I,  I, I, I, I ,  I ,  ..,I ,, ,, ,, ,, ., ,, V I  II 1111 1111 *I I *  I* I* I* I* 111. * I  * I  I, I, * I  I* II ~111111111 I* 1111 It I I  I,  ., I, I, 111111 I, I, I, I. I, ,I I, I$ I ,  I, I, I, .. I3 0 0  I 3  I ,  I,O ,I I, 11111111 1111111.11 I, I, I, I, I, I, I, ,111 * I  1.114, I, I, I, I, I ,  I, I, I, I, I, I, I, 

STD BLK cr .11590 
STD l=4Oug/L C r  ,36320 
ST0 2=2OOug/L C r  1.74170 
S I D  3=4OOug/L C r  3.22240 
STD 4=8OOug/L Cr 6.14450 
CHECK HS 
Icv=400ug/L 
I C B  

ICSAI 
ICSABI 
CCVl  
C C B l  

ICSAF 
ICSABP 

C r  6.21220 

C r  3.21940 
C r  . lo040 
C r  . lo780 
C r  3.40530 
C r  3.32850 

C r  .11350 
C r  ,11980 
C r  3.46730 

0 .oooo 
40.0000 

200.0000 

400.0000 

800.0000 
802.6890 
415.1140 

- 5 . 0 0 8 0  

-4 .0210 

431.1450 
421.5910 

-3.2670 
-2.4410 

439.9500 



CLIENT: IRA 

IC0 UMTL ANALYIG SUUUARK REPORT 

ANALYIE: cu 
UglL IDL: 15 

DATE RECEIVED: 07/15/92 
DATE RGPORTED: 08/10/92 
TLI PROJECT #: 21435 

nl PH 
USlL m 1  m 1  m l  DIL TOTAL u s  FRACTION CORRECTED 

CLIENT 8 SAUPIO EL PEAKINT C O N C E N I R A I I O N  TV USE0 W ?ACTOR ~ S U L T  XBPO APPLIED RESULTS 
,,ll.l......l..,l.ll 11111111*1*11* 111111 1......1.11.....1....11.11111111.11111.1.,,,,,,,,,,..,..,,.,,,,,,,,,,,,,,, 1 1 ~ 1 . 1 1 1 . 1 1 . 1 . . . 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 1 1 0 1 1 1 1 , , , , , , , , , , , , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . , . , , , , , , , , , . , . , , , , , , , , . , . . , , . . , , . . , . , . , .  

W-1-INLET PH 58.056.1PH CU 31.12940 1611.3240 196 196 100 1 161 .2365 101 
W-1-INLET PH(D) 58.056.1PN D CY 36.86800 1632.6800 196 196 100 1 163 2.34% .2365 690 
W-1-INLET BH 58.058.488 Cu 4.56180 183.3810 500 400 100 1 22.9 
KY-1-INLET BH(D) 58.056.4BH D Cu 4.11460 192.9300 500 400 100 1 24.1 5.01% 
W-2-INLET PH 58.056.5PH Cu 62.33550 2115.1830 196 196 100 1 218 .1118 1,615 
W-2-INLET rH(L) 58.056.5pH L CU 10.45930 441.9550 196 196 100 5 224 .1118 1.304 
UY-2-INLET BH 58.056.8BH Cu 2.66100 98.3840 460 360 100 1 12.6 
W-2-INLET BH(L) 58.056.8BH L CU .65190 8.2510 460 360 100 5 < 9.58 
W-3-INLET FH 58.056.9PR CU 90.95020 4058.8690 193 193 100 1 406 .2118 1,864 
W-3-INLET BH 58.056.12BN c u  1.52640 41.2160 480 380 100 1 5.96 
, , , , , , , , , , , , , , , , , , , , . . 1111111111111111111 ,11 , ,111 ,11 , , , , ,~~ .~~~~~~~~~~~~~~ ,~ ,~ .~ , , , , , , , , , , , , , , , , ~ , , , , , , , , , , , , , , ~~ . .~~~~~~ , . , , , , , , , ~~~~ ,~~ . . ,~~ , ,~ , , ,~ . , , , , , , , , , . , , , , , , , ~~~~~  11111,.11111111111111111.1.1111111111111,,,,,,,,,, 

STD BLK Cu .36290 0.0000 

STD l=SOug/L Cu 1.60490 50.0000 
STD 2=2OOug/L Cu 5.05160 200.0000 
STD 3=5OOug/L Cu 11.61920 500.0000 

STO 4=lOOOug/L Cu 22.14040 1000.0000 
CHECK HS Cu 22.66300 995.4260 
ICV=5OOug/L Cu 11.63040 500.4910 
I C B  Cu .33150 -6.1220 
ICSAI Cu .49210 .a420 
ICSABI Cu 9.95130 425.1660 
C C V l  Cu 11.63430 500.6650 
C C B l  cu .2?210 -8.5820 
ICSAP Cu .50390 1.3430 
ICSABP Cu 9.13690 415.5480 

I 
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CLIENT: IEA 

ICP HUTL ANALYTE S W Y  REPORT 

ANALYTE : nn 
ug/L IDL: 10 

STD BLK nn 
STD 1=5oug/L nn 
5ID 2=2ooug/L nn 
STD 3=5OOug/L Un 
STD 4=1ooOUg/L nn 
CHECK HS nn 
Icv=5Ooug/L nn 
ICB nn 
ICSAI nn 
ICSABI nn 
CCVl fln 
CCBl nn 
ICSAP fln 
ICSABP nn 

.03020 

.89810 
3.17020 
7.64480 
15.38060 
15.30980 
7.61650 

.03080 

.11740 
6.94020 
7.55180 
.02460 
.11870 

6.77400 

0.0000 

50.0000 
200.0000 
500.0000 
1000.0000 
997.0400 
493.4620 
-3.0720 
2.6000 

449.1960 
489.2280 
-3.4790 
2.6790 

438.3150 



CLIENT: 1EA 

DATE RECEIVED: 01/15/92 
DATE REPORTED: 08/10/92 
TLI PROJECT I :  21435 

ICP MlTL MALYIE SlJh?lARY REPORT 

ANALYZE: Ni 
US/L IDL: 20 

PH PH 
UglL a1 ml a1 OIL TOTAL ug PEACTION CORRECTEO 

CLIENT 8 SMPIO EL PEAKINT CONCENTRATION TV USED W FACTOR RKSULI XBPD APPLIED RESULTS 
, 1 1 . . . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ . ~ . ~ . ~ ~ . ~ ~ ~ . ~ . ~  1....1.11111111111111111...11111.111..11,,,,~,,~,,,,,,.,,,,,,,,,,,,,~,..,,....,,,,,,,.,,,,“,,,.,,,,,,,,,,,,,,,,,,,,~,,,,.,,~,,,,,,,,,,,,,,,,.,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

KY-1-INLET PH 58.056.19H Ni 5.91500 3595.1630 196 196 100 1 360 .2365 1,520 
KY-1-INLET PH(D)  58.056.1PH D Ni 6.01900 3621.9380 196 196 100 1 362 -74% .2365 1,531 
KY-1-INLET BH 58.056.488 Ni .71460 426.3120 500 400 100 1 53.3 
BY-1-INLET BH(0) 58.056.408 D Ni .80280 443.4190 SO0 400 100 1 55.4 3.95% 
W-2-INLET PH 58.056.5PH Nl 8.99500 5435.3350 196 196 100 1 544 ,1118 3,164 
W-2-INUT PN(L) 58.056.5PH L Ni 1.98030 1161.0120 196 196 100 5 581 .l7l8 3,379 
W-2-INLET BH 58.056.808 Ni ,13820 38.5320 460 360 100 1 1.92 
KY-2-INLET BN(L) 58.056.8BH L Ni .11030 21.5650 460 360 100 5 13.8 
KY-3-INLET PH 58.056.9PH Nl 11.34490 6867.2640 193 IS3 100 1 681 .2118 3,153 
HI-3-INLET BH 58.056.12BH Ni .I8610 67.6980 480 380 100 1 8.55 
,,I, *I ltll I, I, I, I, *, I, I, I, 1111.1 I, I, I, O I I  I I  I, *. ,* I, I, 1.,11*11 I* I I  I.(* I, I, I, I, I, I, 1.11 I, I, *,,, I, ,111 I, ,, o,, ,, ,I II II 11110.1 ,, I 3  I, ,I 1.1.11 I* I, I, *,,*.I 11111111,1,1,1 I,” 111.1, I, I, I, I, I, 11.1 1.11 1111 I, I, I, I, I* I* I. I, *1 I, I. .* I, 

STD BLK Ni .lo340 0.0000 
STD 1=4Oug/L Ni .13610 40.0000 
ST0 Z=ZOOug/L Ni .38130 200.0000 
STD 3=4OOug/L Hi ,71200 400.0000 
STD 4=80Oug/L Ni 1.40310 800.0000 
CHECK HS Ni 1.38140 799.1410 
ICV=400ug/L Ni .I8010 429.7000 
IC0 Ni .06080 -8.6290 
ICSAI Nl .08060 3.4250 
ICSABI Nl 1.50120 812.1360 
CCVl Ni .I3220 400.4680 
CCB1 Ni .05110 -14.5550 
ICSAP Hi .02050 -33.1670 
ICSABP Hi 1.58280 918.8100 

I 
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CLIENT: IEA 

DATE RECEIVEO: 07115192 
DATE REPORTED: 06110192 
TLI PROJECT 8 :  21435 

ICP mTL WALYTE SbWlARY REPORT 

ANALYTE : P 
ug1L IOL: 200 

PH PH 
UtIlL m 1  a1 a1 D I L  TOTAL ug FR.ACTION CORRECTED 

CLIENT t SMPID EL PEAKINT CONCENTRATIOH TV USED W FACTOR RESULT XBPO APPLIED RESULTS 
1111111111111111 111.11111111 11111(111111111.1111llllllllllllllllllll,,,,,.~,,,,,,,,.,,,.,,,,,,,,,,,,,,,.,.,,,, 1.1.1111.~111111111111111(11111.11111111,,,,.,,,,,,,,,,.,,...~.,,,,.,,,,,,,,,,,.,~,,,,.,,,,,,,,,,,,,,,,,,,,,,,...~ 

W-1-INLBT PH 56.056.1PH P 24.91620 10669.3960 196 196 100 1 1 . 0 6 1  .2365 4.511 
W-1-INLET PH(D)  56.056.1FH D P 26.87810 11509.1990 196 196 100 1 1.151 1 .572  .2365 4,666 
W-1-INLET BH 58.056.488 P 83.51500 35176.6610 500 400 100 1 4 , 4 1 2  
W-I-INLET BH(D)  56.056.4BH D P 83.22010 35617.1990 500 400 '100 1 4,453 .422 

.1116 9,400 W-2-INLET FH 58.056.5PH P 37.11190 16149.2630 196 196 100 1 1,615 
W-2-INLET FH(L) 58.056.518 L P 7.95010 3406.6640 196 196 100 5 1.103 .1716 9,915 
W-2-INLET BH 56.056.6BH P 16.02410 33402.7660 460 360 100 1 4,268 
W-2-INLET BH(L) 56.056.6BH L P 15.55040 6660.2410 460 360 100 5 4,255 

W-3-INLET PH 56.056.9PH P 51.54620 22066.6010 193 193  100 1 2.201 
KY-3-INLET BH 58.056.1281 P 79.90910 34209.9140 480 380 100 1 4 ,321  

.2118 10.133 

.~111111111111111111111111111.1111111111,,.,., 1 1 1 , . 1 1 1 1 1 1 1 1 . . 1 1 1 1 1 1 1 1 1 1 . 1 . . . . . ~ . . ~ , . , , , , , , , , , , , , , , , , , , , . . , . . . ~ , , , . , , , , , , , , , , , , , , , , , , , , , , , , , , , , . . ~ , . ~ . , ~ ~ ~ . . ~ . . . ~ ~ ~ . . , , ~ , ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . ~ ~ ~ . ~ ~ ~ ~ ~ ~ . . ~ . . ~ ~ . ~ ~ ~ ~ ~ ~ . ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~  

STD BLK P .30150 0.0000 
ST0 1=5OOug/L P ,65340 500.0000 
STD 2-lOOOuglL P 2.50600 1000.0000 
STD 3=5OOOug/L P 11.66750 5000.0000 
STD 4=1000OuglL P 23.35190 10000.0000 
CHECK HS P 23.50290 10084.4000 
ICV=5000ug/L P 11.16610 5041.2160 
ICB P .49990 211.1260 
ICSAI . P  .37020 162.2070 
ICSABI P 2.15400 1162.6200 
C C V l  P 11.66320 4996.2680 
C C B l  P .42920 181.4520 
ICSAP P .a3400 18.2840 
ICSABP P 2.16690 1191.5600 



CLIENT: IRA 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08110192 
T L I  PROJECT #: 21435 

ICP mTL ANALME SlRmABY BEPORT 

ANALME: Pb 
U#/L IDL: 200 

?m ?m 
U R l L  m 1  a1 m 1  DIL TOTAL ug FRACTION COBBECTILD 

CLIENT 0 SMPID EL PEAKINT CONCENTRATION TV USED W FACTOR EXSUL'I XPPD APPLIED RESULTS 
11.1.11111111111111111111111111111111....~,.~~..~ 1111111111111111111111111(1.(11111111111,,,,.,,,,,,,.,,, ,,,,lllllllllllllllt11111.11111111111111~~~.~,~,.,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,.,,,.,,,,,,,,,, 

.2365 580.595 W-1-INLET PH 58.056.19H Pb 807.56240 1373101.8000 196 198 100 
W-1-INLET PH(D) 58.056.1FH D Pb 607.34110 1312609.0000 196 196 100 1 131.261 .04% .2365 580,384 
W-1-INLET BH 58.056.488 Pb 119.06320 268865.2100 500 400 100 
W-1-INLET BH(D) 58.056.4BH D Pb 119.75840 270436.5900 SO0 400 100 1 33,805 .58% 
W-2-INLET PH 58.056.5PH Pb 852,61940 1927054.1000 196 196 100 1 192,105 .I718 1,121,685 
W-2-INLBI FH(L) 58.056.5PH L Pb 131,10890 296094.2500 196 196 100 5 148.047 . l 718  861.741 
W-Z-INLET nH 58.056.8~11 Pb 14.65180 32845.1640 460 360 100 1 4,197 
W-2-INLET BH(L) 58.056.8BH L Pb 3.00310 6515.0190 160 360 100 5 4,162 

1 242,204 W-3-INLET PH 58.056.9PH Pb1011.59360 2422041.0000 193  193  100 

1 137.311 

1 33,608 

.2178 1.112.048 
W-3-INLET BN 58.058.1281 Pb 18.99860 42671.0860 480 380 100 1 5.39Q 
I, ,111 I, I, I ,  I* 1.1. I, I 4  .I I, I, I, I, I, 111111 I, I. ,I .I 111.111. I, I, I, I, I, ,111 I, ,I I ,  11,. I, I, 111.1111 I, ,, ,,,, ,, ,, .( *( (,,, ,I I, I, I, I, .I 1.1111 I, I, I. I, I, *,*.",, 111111.1 I, I, I, ,$ ,,,,.,,, ,, I, I, ,111 11.1 I, ..., ,, ,, ,. ,, ,, ,,,, ,I I, .I I, I, I, I, I, I, I, 

STD BLK Pb .I2160 O.OOD0 
STD 1=250ug/L Pb .24620 250.0000 
STD 2=1OOOug/L Pb ,56330 1000.0000 
STD 3=2500ug/L Pb 1.20200 2500,0000 
STD 4=5000ug/L Pb 2.34570 5000.0000 
CHECK HS Pb 2.33480 5002.8640 
ICV=2§OOuglL Pb 1.24190 2532.5000 
I C B  Pb .I0840 -29.8140 
ICSAI Pb ,08790 -76.0650 
ICSABI Pb ,53280 929.5100 
C C V l  Pb 1.28220 2623.4380 
C C B l  Pb ,10140 -32.0120 
ICSAF Pb .OS890 -119.0590 
ICSABF Pb ,50410 864.6120 

I' 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
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C P M  UXTL ANALYZE SIRIMBY REPORT 

CLIENT: IEA ANALYTE: Sb 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08/10/92 
TLI PROJECT 1: 21435 

US/L IDL: 5 

USA RESULTS 
PH PH 

FRACTION CORRECTED ua/L nl a1 m1 OIL TOTAL ug 
CLIENT I SAUPID EL.~EANABS CONCENTBATION N USED w FACTOR RESULT APPLIED RESULTS 
.1.111111.1.111.1111111111111111111.1.1.,,,,,,,,,,,,~~~~~~~~~~~~..,,.,,,,,,~~~.~,,,,,,,,,.,....,,,,,,,,.,...,,,,,,,.,,,,,, I.., 111... .111.11.1111111111111.1.1.1... .111,,~~~~~,~~.~~~~~,,. , , , , , , , , .~., . . . , . , , , , , , , , , , , , , ,~~.~.~ 

W-1-INLET RI 58.056.1FH Sb .O2500 49.2000 196 196 100 10 49.2 .2365 208 
KY-1-INLET BH 58.056.4BH Sb - .00300 * 500 400 100 10 * 
W-2-INLET PH 58.056.5PH Sb .04300 159.8000 196 196 100 10 160 .1718 930 
KY-2-INLET BH 58.056.8BH Sb ** 
KY-3-INLET PH 58.056.9FH Sb .07200 220.6000 193 193 100 10 221 .2178 1,013 
W-3-INLET BH 58.056.12BH Sb .01500 57.1000 480 380 100 1 7.21 

-5.4000 460 360 100 1 < .639 

=USA (EVEN WITH SAMPLE DILUTION) COULD NOT OVERCOME INTERFERENCES; A <5OUE/L IS REPORTED SINCE THE SMPLE 
ABSORPTION WAS NEGATIVE. 
*=DATA WAS UNFZTREIVABLE man DISKETTE AND IHE ABSOEPTION DID NOT PRINT our ON THE BAY DATA HARD COPY. 



CLIENT: IW 

C P M  IQlTL ANALYTE SUUUABY REPORT 

ANALYTE: se 
uglL IDL: 4 

DATE RECEIVED: 07/15/92 
DATK REPORTED: 08/10/92 
TLI PROJECT I :  21435 

USA RESULTS 

I 

I 
I 

Ki Ki 
ug/L D1 a1 d DIL MTAL Ug PBACTION CORBECTED 

CLIENT # SMPID EL UEANABS CONCENTBATIOH TV USED PV PACTOE RESULT APPLIED RESULTS 

KY-I-INLET PH 58.056.lPH Se .01623611 49.5000 196 196 100 1 4.95 .2365 
KY-I-INLET BH 58.056.488 Se .a1426664 44.0000 500 400 100 1 5.50 
KY-2-INLET PH 58.056.5PH Se .02086602 18.7000 196 196 100 1 7.87 .I718 45.8 
KY-2-INLET BH 58.056.888 Se .01685134 36.2000 460 360 100 1 4.63 
KY-3-INLET PH 58.056.9PH Se .01432207 50.6000 193 193 100 1 5.06 .2178 23.2 1 
KY-3-INLET BH 58.056.1288 Se e00366550 10.3000 480 380 100 1 1.30 
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GFAA m T L  ANALYTE SWMARY REPORT 

CLIENT: IEA ANALYTE: I1 
UElL IDL: 2 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08110l92 
TLI PROJECT 1: 21435 

U S A  RESULTS 
PH FH 

m1 m1 m1 DIL TOTAL us m C T I O N  CORRECTED ualL 
CLIKNT # SMPID EL nEANb8S CONCENTRATION TV USED W FACTOR EESULT APPLIKD RESULTS 
11111.11...1111111111.11111111111111(1.1,,,,,,..,,,,,,,, 11.1111...1.11.11....1.1111..11111111111.,,,,,,,.,,,,,,.,,,,,,,,,,,, 1.111111.11111111111111.11...111111.11..., 1111....11111.....11111111111111111111..,,,,,,,,,.,,,,,, 

KY-1-INLET R1 58.056.1PH 11 .00523590 30.3000 196 196 100 1 3.03 .2365 12.8 
KY-1-INLET BH 58.056.4BH 11 .00282487 19.0000 500 400 100 1 2.38 
W-2-INLET PW 58.056.5NI TI .00389829 16.1000 196 196 100 1 1.61 .1118 9.37 
KY-2-INLET BH 58.056.888 11 -.00015510 6.0000 460 360 100 1 .761 
KY-%INLET PH 58.056.9111 11 .00806817 67.7000 193 193 100 1 6.77 .2178 31.1 
w-3-INLET BH 58.056.1~~~ 11 .00056s03 3.3000 480 380 100 1 .117 



CLIENT: IEA 

DATZ RECEIVED: 01/15/92 
DATE RZPOQTZD: 08110192 
TLI PBOJECT 1: 21435 

ANALYTZ: Zn 
USIL IDL: 10  

nl Fn 
us lL  ml 111 m1 D I L  TOTAL ug ?BACTION CORRECTED 

CLIENT t SMPID ZL PEAKINT CONCENTRATION TV USZO FV TACTOR RESULT XBPD UPLIEO BBSULTS 
.....,l.....,.,..,..ll...llllllllll.llll.~,.~, 1 1 1 . ( 1 1 1 1 1 1 1 1 1 1 ( 1 1 0 1 1 1 1 1 1 . 1 1 1 1 1 1 1 . . , , , ~ ~ ~ ~ ~ ~ ~ . ~ , , , , ~ , , , ~ ~ ~ ~ . ~ , ~ ~ ~ ~ ~ ~ , , ~ , ~ ~ , ~ . . . , ~ , ~ ~ ~ ~ ~ , , , , , * ~ . ~ ~ ~ ~ ~ , " ~ ~ , ~ ~ . , , , ~ , ~ ~ . ~ . ~ ~ ~ ~ ~ ~ ~ , ~ , , ~ ~ ~ ~ , , ~ . ~ , ~ , ~ ~ , . , , ~ ~ ~ , ~ ~ , , ~ ~ . , , ~ ~ ~ , ~ , , , ~ , ~ ~ ~ ~  

W-1-INLZT FH 58.056.1FH Zn 11.91410 9912.1510 196 196 l o o  1 991 .2365 4.191 
W-1-INLET m(D) 58~056.1PN D Zn 17.80650 9852.1450 196 196 100 1 985 .61X .2365 4,166 
W-1-INLET BH 58.056.488 Zn 2.01900 1091.7130 500 400 100 1 137 
W-1-INLET B H ( D )  58.056.488 D Zn 2.02410 1100.5420 500 400 100 1 138 .26% 

. I118 1,394 W-2-INLET ?H 58.056.5m Zn 22.94140 12103.6460 196 196 100 1 1,210 
KY-2-INLKI m ( L )  58.056.5pH L zn 3.66110 2011.9990 196 196 100 5 1 ,006  .1718 5,856 
W-2-INLET BN 58.056.888 Zn .51840 265.5190 460 360 100 1 33.9 
W-2-INLET BH(L) 58.056.8811 L Zn .13850 54.8450 460 360 100 5 35.0 
W-3-INLET ?H 58.056.9PH Zn 28.89200 16000.2210 193 193 i o 0  1 1 ,600  .2178 1,346 
W-3-INLET BH 58.056.12BH Zn .52910 211.1810 480 380 loo  1 34.3 
111111.111 llllllllltllllllllllllllll111111.1~.1.1.1.111~.1111111111111111111~.~~~~~~~~~~~~,,,,,,,,,,,,,,,,,,,,,~~~~~,~,....,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,.,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,,,,.,,,,.,,,,,,,,,,,,,,,,,,,, 

STD ELK In .03480 0.0000 
STD 1=15ug/L Zn .16170 15.0000 
SID 2=3OOualL Zn .59330 300.0000 
STD 3=75Oug/L In 1.40630 150.0000 
ST0 4=15OOug/L Zn 2.73540 1500.0000 
ClIECX HS Zn 2.70190 1476.3680 
ICV=75OuglL Zn 1.39360 '150.8690 
I C B  Zn .OX60 -1.2090 
ICSAI Zn .08820 26.9650 

ICSABI In 1.62110 880.6660 
C C V l  En 1.38800 141.1890 
C C B l  Zn .02020 -10.7460 
ICSAF Zn . lo560 36.5780 
ICSABF zn 1.63840 886.6020 
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0 8 / 0 4 / 9 2  1 4 : 2 8  
wcal standard rep 

rep 
rep 

wcal standard 
0 8 / 0 4 / 9 2  1 4 : 2 8  

0 8 / 0 4 / 9 2  1 4 : 2 9  
sc blank rep 
0 8 / 0 4 / 9 2  1 4 : 3 1  
blank rep 

rep 
rep 

A 8- av 

blank 
0 8 / 0 4 / 9 2  1 4 : 3 1  

A 8- av 

0 8 / 0 4 / 9 2  1 4 : 3 2  
#1 standard rep 

rep 
rep 

# 1  standard 
0 8 / 0 4 / 9 2  1 4 : 3 3  

Ag- av 

0 8 / 0 4 / 9 2  1 4 : 3 4  
#2  standard rep 

rep 
rep 

# 2  standard 
0 8 / 0 4 / 9 2  1 4 : 3 5  

Ag- av 

0 8 / 0 4 / 9 2  1 4 : 3 6  
#3 standard rep 

rep 
rep 

#3 standard 
0 8 / 0 4 / 9 2  1 4 : 3 7  

Ag- av 

0 8 / 0 4 / 9 2  1 4 : 3 8  
# 4  standard rep 

rep 
rep 

# 4  standard 
0 8 / 0 4 / 9 2  1 4 : 3 9  

Ag- av 

0 8 / 0 4 / 9 2  1 4 : 4 0  
cmcu n s  rep 

rep 
rep 

CHECK ns 
0 8 / 0 4 / 9 2  1 4 : 4 0  

Ag- av 

0 8 / 0 4 / 9 2  1 4 : 4 2  
I C V  rep 

1 7 3 . 9 2  

0 . 1 5 2 5  

0 . 4 9 0 0  

1 . 5 4 5 2  

3 . 7 1 5 5  

7 . 3 6 1 3  

5 0 5 . 0 9  ug/L 

em 1 4 0 . 7  conc 2 5 . 0 0  
em 1 8 6 . 7  conc 2 5 . 0 0  
em 1 9 4 . 4  conc 2 5 . 0 0  

sd 2 9 . 0 3 0  %cv 1 6 . 6 9  conc 2 5 . 0 0  

em 

ratio 
ratio 
ratio 

sd 

rat io 
ratio 
ratio 

sd 

ratio 
ratio 
ratio 

sd 

ratio 
ratio 
ratio 

sd 

ratio 
ratio 
ratio 

sd 

conc 
conc 
conc 

Sd 

conc 

7 6 9 . 1  

0 . 1 1 1 3  
0 . 1 3 5 3  
0 . 2 1 1 1  

0 . 0 5 2 1 1  %cv 3 4 . 1 6  

0 . 4 3 7 1  conc 2 5 . 0 0  
0 . 4 4 8 0  conc 2 5 . 0 0  
0 . 5 8 4 7  conc 2 5 . 0 0  

window edge 

0 . 0 8 2 2 6  %cv 1 6 . 7 9  conc 

1 . 5 5 1 4  conc 1 0 0 . 0 0  
1 . 4 8 0 7  conc 1 0 0 . 0 0  
1 . 6 0 3 4  conc 100.00 

0 . 0 6 1 5 7  %cv 3 . 9 8  conc 

3 . 5 5 4 1  conc 2 5 0 . 0 0  
3 . 7 6 1 1  conc 2 5 0 . 0 0  
3 . 8 3 1 3  conc 250.00  

0 . 1 4 4 1 3  %cv 3 . 8 8  conc 

7 . 6 6 1 3  conc 5 0 0 . 0 0  
7 . 2 1 3 9  conc 5 0 0 . 0 0  
7 . 2 0 8 7  conc 5 0 0 . 0 0  

0 . 2 5 9 8 4  %cv 

5 0 0 . 6 4  ug/L 
5 0 5 . 5 3  ug/L 
5 0 9 . 1 0  ug/L 

4 . 2 4 5  %cv 

2 5 9 . 3 8  ug/L . r.  ,a  

3.53  conc 

0 . 8 4  

2 5 . 0 0  

1 0 0 . 0 0  

2 5 0 . 0 0  

5 0 0 . 0 0  

- 
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I 
I IC" 

c o n c  2 5 3 . 4 6  ug/L 
c o n c  2 5 0 . 3 7  ug/L 

rep 
rep 

1 4 : 4 2  
av  

1 4 : 4 3  
rep  
rep  
rep 

0 8 / 0 4 / 9 2  .~ 
Ag-  

0 8 / 0 4 / 9 2 
I 
I ICB 

254 .40  ug/L sd  4 . 5 7 9  % c v  1 . 8 0  

2 1 3 . 2  

4 6 5 . 2  

3 . 5 0  

0 . 9 7  

49  * 73 

4 3 . 7 8  

c o n c  0 . 5 0  ug/L 

c o n c  2 . 1 9  ug/L 
c o n c  - 0 . 6 7  u ~ / L  

d I ::,"0:29, 1 4 :  4 4  

0 8 / 0 4 / 9 2  1 4 : 4 5  
I C S A I  rep  I rep 

av 

I C S A I  I 0 8 / 0 4 / 9 2  

0 . 6 7  ug/L sd 1 . 4 3 8  %cv 

c o n c  4 . 9 7  ug/L 
c o n c  - 0 . 4 4  ug/L 
c o n c  -2 .14  ug/L rep 

1 4 : 4 6  
a v  

1 4 : 4 7  
rep  
rep  
rep 

14 : 4 8  
av 

1 4 : 5 1  
rep 
rep  
rep  

1 4 : 5 2  
av 

0 . 8 0  ug/L sd 3 . 7 1 3  % c v  

1 Ag- 1 2 3 . 8 7  ug/L 
1 3 0 . 4 6  ug/L 
1 3 2 . 5 0  ug/L 

1 2 8 . 9 5  ug/L sd 4 . 5 1 1  %cv 

'1 I C S A B I  
0 8 / 0 4 / 9 2  

Ag-  

0 8 / 0 4 / 9 2  
I 
(ICSAB1 

c o n c  9 6 5 . 7 4  ug/L 
c o n c  9 8 3 . 6 1  ug/L 
c o n c  9 6 9 . 2 2  ug/L 

I C S A B I  

972 .86  ug/L s d  9 . 4 7 2  %cv 

( 0 8 / 0 4 / 9 2  1 4 : 5 3  
58 .056 .1FH rep 

rep  
reD 

c o n c  2 2 . 2 2  ug/L 
c o n c  9 . 1 6  ug/L 
c o n c  11.11 ug/L 

~ ~- 
58 .056 .1FH I 0 8 / 0 4 / 9 2  1 4 : 5 4  

1 4 . 1 7  ug/L sd 7 . 0 4 5  %cv 
- 

A g -  av 

0 8 / 0 4 / 9 2  1 4 : 5 5  
'58.056.1FH D rep  c o n c  7 . 6 6  ug/L 

c o n c  11.18 ug/L 
c o n c  4 . 4 0  ug/L 

rep  
r e p  

1 5 8 . 0 5 6 . 1 F H  D 
0 8 / 0 4 / 9 2  1 4 : 5 6  

7 . 7 4  ug/L sd 3 . 3 9 0  %cv Ag- av 

'08/04/92 1 4 :  58 
rep  
rep  
rep  

c o n c  1 2 . 7 6  ug/L 
c o n c  1 9 . 7 7  ug/L 
c o n c  1 1 . 4 0  ug/L 

58 .056 .5FH 



08/04/92 15:OO 
58.056.5FH L r e p  

r e p  
r e p  

58.056.5FH L 
08/04/92 15:OO 

Ag- av 

08/04/92 15:02 
58.056.9FH r e p  

r e p  
r e p  

58.056.9FH 
08/04/92 15:02 

A!?- a v 

08/04/92 15:04 
58.056.4BH r e p  

r e p  
r e p  

58.056.4BH 
08/04/92 15:05 

Ag- av  

08/04/92 15:06 
58.056.4BH D r e p  

r e p  
r e p  

58.056.4BH D 
08/04/92 15:07 

A€!- av 

08/04/92 15:08 
58.056.8BH r e p  

r e p  
r e p  

58.056.8BH 
08/04/92 15:09 

A% av 

08/04/92 15:lO 
58.056.8BH L r e p  

r e p  
r e p  

58.056.8BH L 
08/04/92 :5:1: 

08/04/92 15:12 
58.056.12BH r e p  

r e p  
r e p  

58.056.12BH 
08/04/92 15:13 

08/04/92 15:14 
CCVl r e p  

s d  4.488 %cv 

conc 8.07 ug/L 
conc 9.65 ug/L 
conc 8.85 ug/L 

s d  0.792 %cv 

conc 9.59 ug/L 
conc 12.88 ug/L 
conc 27.17 ug/L 

s d  9.346 %cv 

conc 7.18 ug/L 
conc -0.59 ug/L 
conc 9.47 ug/L 

sd 5.271 %cv 

conc 8.33 ug/L 
conc 3.93 ug/L 
conc 5.88 ug/L 

sd 2.207 %cv 

conc 113.07 ug/L 
conc 123.49 ug/L 
conc 119.62 ug/L 

sd 5.269 %cv 

conc 16.77 ug/L 
conc 17.78 ug/L 
conc 22.96 ug/L 

sd 3.322 %cv 

conc 22.52 ug/L 
conc 25.52 ug/L 
conc 26.65 ug/L 

sd 2.135 %cv 

30.65 

8.94 

56.49 

window edge 

98.42 

36.49 

4.44 

17.33 

8.58 

14.64 ug/L 

8.86 ug/L 

16.54 ug/L 

5.36 ug/L 

6.05 ug/L 

118.73 ug/L 

19.17 ug/L 

24.90 ug/L 
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I C C V l  
(,,,,,,,2 1 5 : 1 5  

0 8 / 0 4 / 9 2  1 5 : 1 6  

a v  2 5 6 . 2 1  ug/L sd  1 2 . 9 7 5  %cv 5 . 0 6  

r e p  1 Ag- conc - 2 . 3 4  ug/L window edge 
r e p  2 Ag- conc - 3 . 7 2  ug /L  
r e p  3 Ag- conc 0 . 1 9  ug/L 1 CCB1 

I 
I 

C C B l  
108/0,,,2 1 5 : 1 7  

0 8 / 0 4 / 9 2  15 :  1 8  

a v  -1 .96  ug/L sd  1 . 9 8 4  %cv 1 0 1 . 4  

I C S A F  r e p  1 Ag- conc 4 . 5 7  ug/L 
r e p  2 Ag- conc - 1 . 1 4  ug/L 
r e p  3 Ag- conc 0 . 6 8  ug/L 

I C S A F  
.08 /04 /92  1 5 :  1 9  

Ag- av  1 . 3 7  ug/L s d  2 . 9 2 1  %cv 2 1 3 . 0  

( 0 8 / 0 4 / 9 2  1 5 : 2 0  
I C S A B F  r e p  1 Ag- conc 9 9 1 . 4 7  ug/L 

r e p  2 Ag- conc 1 0 0 2 . 0 7  ug/L 
r e p  3 Ag- conc 1 0 0 0 . 3 2  ug/L 

108/04/92 1 5 :  2 1  
Ag- a v  9 9 7 . 9 5  ug/L s d  5 . 6 8 2  %cv 0 . 5 7  



0 8 / 0 5 / 9 2  1 3 : 3 4  
wcal standard r e p  

rep 
rep 

wcal standard 
0 8 / 0 5 / 9 2  1 3 : 3 5  

As- av 

0 8 / 0 5 / 9 2  1 3 : 3 6  
sc blank r e p  
0 8 / 0 5 / 9 2  1 3 : 3 8  
blank rep 

rep 
rep 

blank 
0 8 / 0 5 / 9 2  1 3 : 3 8  

A s -  av 

0 8 / 0 5 / 9 2  1 3 : 4 0  
# 1  standard rep 

rep 
rep 

#1 standard 
0 8 / 0 5 / 9 2  1 3 : 4 1  

A s -  av 

0 8 / 0 5 / 9 2  1 3 : 4 3  
#2  standard rep 

r e p  
rep 

#2 standard 
0 8 / 0 5 / 9 2  1 3 : 4 3  

As- av 

0 8 / 0 5 / 9 2  1 3 : 4 5  
#3 standard rep 

rep 
rep 

# 3  standard 
0 8 / 0 5 / 9 2  1 3 : 4 6  

A s -  av 

0 8 / 0 5 / 9 2  1 3 : 4 7  
# 4  standard rep 

rep 
rep 

# 4  standard 
0 8 / 0 5 / 9 2  ? 3 : 4 8  

A s -  av 

0 8 / 0 5 / 9 2  1 3 : 5 0  
CHECK HS rep 

rep 
rep 

CHECK HS 
0 8 / 0 5 / 9 2  1 3 : 5 1  

1 As- 
2 As- 
3 As- 

3 2 5 . 0 4  

1 As- 

1 As- 
2 As- 
3 As- 

0 . 0 6 6 8  

1 As- 
2 A s -  
3 As- 

0 . 0 9 8 0  

1 As- 
2 As- 
3 As- 

0 . 3 2 5 0  

1 A s -  
2 As- 
3 As- 

0 . 7 9 1 3  

1 As- 
2 As- 
3 As- 

1 . 5 6 6 7  

1 As- 
2 As- 
3 As- 

A s -  av 4 6 2 7 . 5 2  u g / ~  

0 8 / 0 5 / 9 2  1 3 : 5 2  
ICV rep 1 As- 

e m  3 1 2 . 1  conc 2 5 0 . 0 0  
e m  3 1 2 . 2  conc 2 5 0 . 0 0  
e m  3 5 0 . 9  conc 2 5 0 . 0 0  

sd 2 2 . 3 5 3  %cv 6 . 8 8  conc 2 5 0 . 0 0  

e m  5 0 3 . 6  

ratio 0 . 0 7 7 3  
ratio 0 . 0 4 2 2  
ratio 0 . 0 8 0 9  

sd 0 , 0 2 1 4 0  %cv 32.04  

ratio 0 . 0 9 6 9  conc 2 5 0 . 0 0  
ratio 0 , 0 9 5 7  conc 250.00  
ratio 0 . 1 0 1 4  conc 2 5 0 . 0 0  

sd 0 . 0 0 3 0 2  %cv 3.08  conc 2 5 0 . 0 0  

ratio 0 . 2 7 5 7  conc 1 0 0 0 . 0 0  
ratio 0 . 3 8 4 5  conc 1 0 0 0 . 0 0  
ratio 0 . 3 1 4 6  conc 1 0 0 0 . 0 0  

sd 0 . 0 5 5 1 4  %cv 1 6 . 9 7  conc 1 0 0 0 . 0  

ratio 0 . 7 8 3 1  conc 2 5 0 0 . 0 0  
ratio 0 . 8 3 3 4  conc 2 5 0 0 . 0 0  
ratio 0 . 7 5 7 3  conc 2 5 0 0 . 0 0  

sd 0 . 0 3 8 6 7  %cv 4 . 8 9  conc 2 5 0 0 . 0  

ratio 1 . 5 5 9 6  conc 5000.00 
ratio 1 . 5 8 9 1  conc 5000.00 
ratio 1 . 5 5 1 4  conc 5 0 0 0 . 0 0  

sd 0 . 0 1 9 8 4  %cv 

conc 4 6 5 7 . 8 7  ug/L 
conc 4 6 1 4 . 6 4  ug/L 
conc 4 6 1 0 . 0 7  ug/L 

sd 2 6 . 3 7 7  %cv 

1 . 2 7  conc 5000.0 

0 . 5 7  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



rep 
rep 1' IC" I 08/05/92 13: 53 

As- a v  

1 ' 

I C S A I  
08/05/92 13:58 I As- a v  

108/05/92 14:OO 
I C S A B I  rep 

r e p  
reD 

08/05/92 14:02 
rep 
rep 

056 lFH rep 

I 

2 As- 
3 As- 

2370.04 ug/L 

1 As- 
2 As- 
3 As- 

147.76 ug/L 

1 As- 
2 As- 
3 As- 

-6.64 ug/L 

1 As- 
2 As- 
3 As- 

860.27 ug/L 

1 A s -  
2 As- 
3 As- 

58.056.1FH 
(08/0,,,2 14 : 03 

a v  15766.61 ug/L 

108/05/92 14: 04 
58.056.1FH D r e p  1 As- 

rep 2 As- 
r e p  3 As- 

58.056.1FH D 
08/05/92 14:05 

As- a v  16924.49 ug/L 
I 
08/05/92 14:07 

'58.05 6.5FH r e p  1 As- 
rep 2 A s  - 
rep 3 As- 

k8.056.5FH 

!8/01:92 14: 09 

08/05/92 14:08 
av 27224.87 ug/L 

j8.056.5FH L rep rep 1 2 As- As- 

rep 3 A s -  
_ .  . 

conc 2231.96 ug/L 
conc 2502.05 ug/L 

s d  135. 

conc 129.33 
conc 211.88 
conc 102.06 

s d  57.182 %cv 

conc -42.18 ug/L 
conc 32.09 ug/L 
conc -9.84 ug/L 

s d  37.239 %cv 

conc 793.15 ug/L 
conc 879.55 ug/L 
conc 908.12 ug/L 

s d  59.859 %cv 

conc 15242.60 ug/L 
conc 16421.99 ug/L 
conc 15635.25 ug/L 

s d  600.567 %cv 

conc 17163.71 ug/L 
conc 16685.82 ug/L 
conc 16923.94 ug/L 

s d  238.945 %cv 

conc 26790.70 ug/L 
conc 26618.41 ug/L 
conc 28265.50 ug/L 

s d  905.319 %cv 

conc 6249.32 ug/L 
conc 5445.96 ug/L 
conc 5932.24 ug/L 

5.70 

window edge 

38.70 

window edge 

560.6 

6.96 

3.81 

1.41 



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A s -  av 5875.84 ug/L 

08/05/92 14:12 
58.056.9FH rep 1 As- 

rep 2 A s -  
rep 3 A s -  

58.056.9FH 
08/05/92 14:13 

As- av 38949.03 ug/L 

sd 404.639 %cv 6.89 

2.58 

5.69 

2.78 

30.84 

11.74 

31.54 

7.18 

conc 40106.66 ug/L 
conc 38283.60 ug/L 
conc 38456.84 ug/L 

sd 1006.268 %cv 

08/05/92 14:14 
58.056.4BH rep 

rep 
rep 

58.056.4BH 
08/05/92 14:15 

A s -  av 

08/05/92 14:17 
58.056.4BH D rep 

rep 
rep 

58.056.4BH D 
08/05/92 14:18 

As- av 

08/05/92 14:19 
58.056.8BH rep 

rep 
rep 

58.056.8BH 
08/05/92 14:20 

As- av 

08/05/92 14:22 
58.056.8BH L rep 

rep 
rep 

58.056.8BH L 
08/05/92 14:23 

A s -  av 

08/05/92 14:25 
58.056.12BH rep 

rep 

1 As- 
2 As- 
3 As- 

conc 4222.42 ug/L 
conc 3799.62 ug/L 
conc 4173.46 ug/L 

4065.17 ug/L sd 231.268 %cv 

1 A s -  
2 As- 
3 As- 

conc 3769.61 ug/L 
conc 3984.90 ug/L 
conc 3873.10 ug/L 

3875.87 ug/L sd 107.672 %cv 

1 As- 
2 As- 
3 As- 

conc 434.66 ug/L 
conc 725.34 ug/L 
conc 444.81 ug/L 

534.93 ug/L sd 164.971 %cv 

1 As- 
2 As- 
3 As- 

conc 187.84 ug/L 
conc 191.01 ug/L 
conc 230.66 ug/L 

203.17 ug/L sd 23.862 %cv 

1 As- 
2 As- 
3 As- 

conc 694.18 ug/L 
conc 444.37 ug/L 
conc 862.40 ug/L rep 

58.056.12BH 
08/05/92 14:25 

As- av 

08/05/92 14:27 
CCVl rep 

rep 
rep 

CCVl 
08/05/92 14:28 

AS- aV 

.. 

666.98 ug/L sd 210.338 %cv 

1 As- 
2 As- 
3 As- 

conc 2310.36 ug/L 
conc 2404.30 ug/L 
conc 2651.76 ug/L 

2455.47 ug/L sd 176.362 %cv 
r' .. n ,-. ,- . I ,- 



CCBl 
I08/0;;:2 1 4 :  3 0  

av 

,I 0 8 / 0 5 / 9 2  1 4 :  32  
ICSAF r e p  

r e p  
r e D  

ICSAF I 0 8 / 0 5 / 9 2  1 4 : 3 3  

0 8 / 0 5 / 9 2  1 4 : 3 5  
av 

2 As- 
3 As- 

1 0 6 . 3 3  ug/L 

1 As- 
2 As- 
3 As- 

4 9 . 0 2  ug/L 

1 As- 
2 As- 
3 As- 

9 3 1 . 7 1  ug/L 

conc 1 1 7 . 9 9  ug/L 
conc 5 8 . 3 8  ug/L 

sd 4 3 . 3 1 9  %cv 4 0 . 7 4  

conc 1 1 7 . 7 9  ug/L 

conc 6 9 . 6 1  ug/L 
conc - 4 0 . 3 3  u ~ / L  

sd 8 1 . 0 4 4  %cv 1 6 5 . 3  

conc 9 3 6 . 9 1  ug/L 
conc 1 0 1 2 . 9 4  ug/L 
conc 8 4 5 . 2 9  ug/L 

Sd 8 3 . 9 4 2  %cv 9 . 0 1  



I' 
i 
i 
i 
i 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I' 
1 
1 
1 

0 8 / 0 5 / 9 2  1 1 : 1 7  
wcal standard r e p  

r e p  
r e p  

wcal standard 
0 8 / 0 5 / 9 2  1 1 : 1 7  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 1 8  
sc blank r e p  

blank r e p  
r e p  
r e p  

0 8 / 0 5 / 9 2  1 1 : 2 0  

blank 
0 8 / 0 5 / 9 2  1 1 : 2 0  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 2 1  
#1 standard r e p  

r e p  
rep 

# 1  standard 
0 8 / 0 5 / 9 2  1 1 : 2 2  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 2 3  
# 2  standard r e p  

r e p  
r e p  

# 2  standard 
0 8 / 0 5 / 9 2  1 1 : 2 4  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 2 5  
# 3  standard r e p  

r e p  
r e p  

# 3  standard 
0 8 / 0 5 / 9 2  1 1 : 2 5  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 2 7  
# 4  standard r e p  

r e p  
r e p  

# 4  standard 
0 8 / 0 5 / 9 2  11 : 2 7  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 2 8  
CHECK HS r e p  

r e p  
r e p  

CHECK HS 
0 8 / 0 5 / 9 2  1 1 : 2 9  

Ba- av 

0 8 / 0 5 / 9 2  1 1 : 3 0  
ICV r e p  

1 Ba- 
2 Ba- 
3 Ba- 

e m  5 1 8 . 5  conc 5 0 . 0 0  
e m  5 1 8 . 1  conc 5 0 . 0 0  
e m  5 3 2 . 7  conc 5 0 . 0 0  

5 2 3 . 0 9  sd 8 . 2 9 5  %cv 1 . 5 9  conc 50.00 

1 Ba- 

1 Ba- 
2 Ba- 
3 Be- 

em 6 1 . 0  

ratio 0 . 0 1 5 2  
ratio 0 . 0 1 5 6  
ratio 0 . 0 1 7 8  

0 . 0 1 6 2  sd 0 . 0 0 1 4 4  %cv 8 . 8 9  

1 Ba- 
2 Ba- 
3 Ba- 

ratio 0 . 5 2 6 6  conc 50.00 
ratio 0 . 5 1 8 2  conc 50.00 
ratio 0 . 5 2 6 7  conc 50.00 

0 . 5 2 3 8  sd 0 , 0 0 4 9 1  %cv 0 . 9 4  conc 50.00 

1 Ba- 
2 Ba- 
3 Ba- 

ratio 2 . 0 8 4 1  conc 2 0 0 . 0 0  
ratio 2 . 0 7 5 3  conc 2 0 0 . 0 0  
ratio 2 . 0 6 9 8  conc 2 0 0 . 0 0  

2 . 0 7 6 4  sd 0 . 0 0 7 1 8  %cv 0 . 3 5  conc 2 0 0 . 0 0  

1 Ba- 
2 Ba- 
3 Ba- 

ratio 5 . 0 5 5 2  conc 500.00 
ratio 5 . 0 5 1 3  conc 500.00 
ratio 5 . 0 3 7 0  conc 500.00 

5 . 0 4 7 8  sd 0 . 0 0 9 5 7  %cv 0 . 1 9  conc 500.00 

1 Ba- 
2 Ba- 
3 Ba- 

ratio 9 . 9 6 7 3  conc 1000.00 
ratio 1 0 . 0 4 1 0  conc 1 0 0 0 . 0 0  
ratio 9 . 9 6 7 8  conc 1 0 0 0 . 0 0  

9 . 9 9 2 0  sd 0 . 0 4 2 3 9  %cv 0 . 4 2  conc 1 0 0 0 . 0  

1 Ba- 
2 Ba- 
3 Ba- 

conc 1 0 0 2 . 8 7  ug/L 
conc 9 9 8 . 0 9  ug/L 
conc 9 9 6 . 7 9  ug/L 

9 9 9 . 2 5  ug/L sd 3 . 2 0 1  %cv 0 . 3 2  

1 Ba- 



re P 
rep I IC" 

0 8 / 0 5 / 9 2  1 1 : 3 1  

2 Ba- 
3 Ba- 

c o n c  5 0 1 . 0 7  ug/L 
c o n c  5 0 4 . 1 8  ug/L 

5 0 2 . 8 4  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

sd 1 . 5 9 7  %cv 

c o n c  - 2 . 1 6  ug/L 
c o n c  - 2 . 1 0  ug/L 
c o n c  -2 .82  ug/L 

I C B  
08 /05 /92  1 1 : 3 2  

av 

08 /05 /92  1 1 : 3 4  
ICSAI rep 

rep 
rep 

,ICSAI 
08 /05 /92  11:34  

Ba- av 
I 

0 8 / 0 5 / 9 2  11: 36 
I C S A B I  rep 

reu 

Ba-  av  

(08/05/92  l l :  38 
rep 
rep 

056 ' FH rep 

-2 .36  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

1 0 . 2 3  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

5 7 4 . 6 0  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

sd 0 . 4 0 0  %cv 

c o n c  9 . 8 7  ug/L 
c o n c  1 0 . 6 6  ug/L 
c o n c  1 0 . 1 7  ug/L 

sd 0 . 3 9 6  %cv 

c o n c  5 7 1 . 9 0  ug/L 
c o n c  5 7 6 . 4 6  uq/L 
c o n c  5 7 5 . 4 2  ug/L 

sd 2 . 3 9 1  %cv 

c o n c  3 1 7 5 1 . 8 4  ug/L 
c o n c  3 1 7 0 2 . 8 5  ug/L 
c o n c  3 1 6 3 9 . 2 3  ug/L 

5 8 . 0 5 6 . 1  FH 
08 /05 /92  1 1 : 3 8  1 Ba- av 3 1 6 9 7 . 9 7  ug/L 

,108/05/92 1 1 : 4 0  
58.056.1FH D rep 1 Bn- 

rep 2 Ba- 
rep 3 Ba- 

58.056.1FH D 
0 8 / 0 5 / 9 2  11 : 40 

Ba- a v  3 1 7 3 1 . 2 2  ug/L 'I 
08 /05 /92  11 :42  
58.056.5FH rep 1 Ba- 

rep 2 B a  - 
rep 3 Ba- 

'158 .056 .5FH 
08 /05 /92  1 1 : 4 2  

1 0 8 / 0 5 / 9 2  1 1 : 4 4  

Ba- av 2 7 3 0 5 . 9 1  ug/L 

58 .056 .5FH L rep 1 Ba- 
rep 2 Ba- 
rep 3 Ba- 

58.056.5FH L 
I 

sd 5 6 . 4 6 1  %cv 

c o n c  3 1 8 4 0 . 2 3  ug/L 
c o n c  3 1 5 8 6 . 4 6  ug/L 
c o n c  31766 .97  ug/L 

sd 1 3 0 . 6 0 8  %cv 

c o n c  2 7 3 7 4 . 7 8  ug/L 
c o n c  2 7 3 4 3 . 2 0  ug/L 
c o n c  2 7 1 9 9 . 7 4  ug/L 

sd 9 3 . 2 8 7  %cv 

c o n c  5 4 4 5 . 3 7  ug/L 
c o n c  5 4 5 7 . 4 8  ug/L 
c o n c  5 4 6 6 . 3 7  ug/L 

0 . 3 2  

1 6 . 9 6  

3 . 8 7  

0 . 4 2  

0 . 1 8  

0 . 4 1  

0 . 3 4  



Ba- av 5456.41 ug/L 

08/05/92 11:46 
58.056.9FH r ep  1 Ba- 

rep 2 Ba- 
r e p  3 Ba- 

58.056.9FH 
08/05/92 11:46 

Ba- av 36399.17 ug/L 

sd 10.542 %cv 0.19 

0.57 

0.47 

0.11 

1.00 

0.53 

0.71 

0.89 

conc 36309.49 ug/L 
conc 36637.11 ug/L 
conc 36250.91 ug/L 

sd 208.132 %cv 

08/05/92 11:48 
58.056.4BH r e p  

r e p  
r e p  

58.056.4BH 
08/05/92 11:48 

Ba- av 

08/05/92 11:50 
58.056.4BH D r e p  

r e p  

1 Ba- 
2 Ba- 
3 Ba- 

conc 1300.19 ug/L 
conc 1289.81 ug/L 
conc 1289.42 ug/L 

1293.14 ug/L sd 6.106 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 1286.18 ug/L 
conc 1288.45 ug/L 
conc 1285.68 ug/L r e p  

58.056.4BH D 
08/05/92 11:50 

1286.77 ug/L Ba- av 

08/05/92 11:52 
58.056.8BH rep 

r e p  
r e p  

58.056.8BH 
08/05/92 11:52 

Ba- av 

08/05/92 11:54 
58.056.8BH L rep 

r e p  
r e p  

58.056.8BH L 
08/05/92 11:54 

Ba- av 

08/05/92 11:56 
58.056.12BH rep 

r e p  

sd 1.476 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 258.97 ug/L 
conc 261.91 ug/L 
conc 256.76 ug/L 

259.21 ug/L sd 2.583 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 47.70 ug/L 
conc 47.20 ug/L 
conc 47.46 ug/L 

47.45 ug/L sd 0.251 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 247.32 ug/L 
conc 244.34 ug/L 
conc 247.41 ug/L r e p  

58.056.12BH 
08/05/92 11:56 

Ba- av 

08/05/92 11:58 
CCVl r e p  

rep 

246.36 ug/L sd 1.750 %cv. 

1 Ba- 
2 Ba- 
3 Ba- 

conc 509.84 ug/L 
conc 504.97 ug/L 
conc 500.81 ug/L 

CCVl 
08/05/92 11:58 

Ba- av 

08/05/92 12:OO 
CCBl r e p  

505.21 ug/L sd 4.519 %cv 

1 Ba- 



reu 
rep 

I C C B l  
0 8 / 0 5 / 9 2  12:OO 

2 Ba-  
3 Ba-  

conc - 2 . 9 2  ug/L 
conc - 3 . 3 5  ug/L 

Ba- av 

(08 /05 /92  1 2 : O l  
rep 
rep U C S A F  rep 

ICSAF 
(08/0;::2 1 2  : 02 

,!08/05/92 1 2 : 2 9  

av 

ICSABF rep 
rep 
rep 

8ICSABF 
0 8 / 0 5 / 9 2  1 2 : 2 9  

Ba- av 

- 3 . 0 3  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

1 0 . 4 6  ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

5 7 9 . 3 2  ug/L 

s d  0 . 2 8 0  %cv 

conc 1 0 . 9 2  ug/L 
conc 1 0 . 4 1  ug/L 
conc 1 0 . 0 4  ug/L 

sd 0 .446  %cv 

conc 5 8 0 . 8 4  ug/L 
conc 5 7 5 . 7 4  ug/L 
conc 5 8 1 . 3 8  ug/L 

sd 3 . 1 1 6  %cv 

9 . 2 5  

4 . 2 7  

0 . 5 4  



2 1.f-3.5 k' 
0 8 / 0 5 / 9 2  1 2 : 3 7  
wcal standard rep 

rep 
rep 

wcal standard 
0 8 / 0 5 / 9 2  1 2 : 3 7  

p- av 

0 8 / 0 5 / 9 2  1 2 : 3 8  
sc blank rep 
0 8 / 0 5 / 9 2  1 2 : 3 9  
blank rep 

rep 
rep 

blank 
0 8 / 0 5 / 9 2  1 2 : 4 0  

P- av 

0 8 / 0 5 / 9 2  1 2 :  4 1  
# 1  standard rep 

rep 
rep 

# 1  standard 
0 8 / 0 5 / 9 2  1 2 : 4 2  

P- av 

0 8 / 0 5 / 9 2  1 2 : 4 3  
# 2  standard rep 

rep 
rep 

#2 standard 
0 8 / 0 5 / 9 2  1 2  : 4 4  

P- av 

0 8 / 0 5 / 9 2  1 2 : 4 5  
#3 standard rep 

rep 
rep 

# 3  standard 
0 8 / 0 5 / 9 2  1 2 : 4 5  

p- av 

0 8 / 0 5 / 9 2  1 2 : 4 7  
# 4  standard rep 

rep 
rep 

# 4  standard 
0 8 / 0 5 / 9 2  1 2 : 4 7  

P- av 

0 8 / 0 5 / 9 2  1 2 : 4 9  
CHECK HS rep 

rep 

em 4 5 6 3 . 7  conc 5 0 0 . 0 0 0  
em . 4 7 1 8 . 8  conc 500 .000  
em 4 6 3 4 . 2  conc 5 0 0 . 0 0 0  

4 6 3 8 . 8 9  sd 7 7 . 6 4 0  %cv 1 . 6 7  conc 5 0 0 . 0 0  

em 3 4 5 9 . 0  

ratio 0 . 2 0 1 7  
ratio 0 . 3 2 0 9  
ratio 0 . 3 8 1 9  

window edge 

0 . 3 0 1 5  sd 0 . 0 9 1 6 7  %cv 3 0 . 4 0  

ratio 0 . 9 8 1 7  conc 5 0 0 . 0 0 0  
ratio 0 . 3 4 3 7  conc 500.000 
ratio 0 . 6 3 4 8  conc 5 0 0 . 0 0 0  

0 . 6 5 3 4  sd 0 . 3 1 9 4 1  %cv 4 8 . 8 9  conc 500.00 

ratio 2 . 2 7 8 6  conc 1000.00 
ratio 2 . 3 4 4 2  conc 1 0 0 0 . 0 0  
ratio 2 . 9 0 1 1  conc 1 0 0 0 . 0 0  

2 . 5 0 8 0  sd 0 . 3 4 2 0 2  %cv 1 3 . 6 4  conc 1 0 0 0 . 0  

ratio 1 2 . 2 4 4 3  conc 5000.00 
ratio 1 1 . 3 0 4 9  conc 5000.00 
ratio 1 1 . 5 1 3 2  conc 5000.00 

1 1 . 6 8 7 5  sd 0 . 4 9 3 3 6  %cv 4 . 2 2  conc 5 0 0 0 . 0  

ratio 2 2 . 9 1 7 2  conc 1 0 0 0 0 . 0  
ratio 2 3 . 8 7 0 0  conc 10000.0 
ratio 2 3 . 2 6 8 4  conc 1 0 0 0 0 . 0  

2 3 . 3 5 1 9  8 1 8 3  %cv 

2 ug/L 
4 ug/L 
6 ug/L 

2 . 0 6  conc 1 0 0 0 0 .  

3 . 8 8  

sd 0. 

conc 1 0 3 0 3  
conc 9 6 1 3  
conc 1 0 2 7 6  

CHECK HS ~ ~~~ 

0 8 / 0 5 / 9 2  1 2 : 4 9  
P- av 

0 8 / 0 5 / 9 2  1 2 : 5 1  
ICV rep 

1 0 0 6 4 . 4  ug/L sd 3 9 0 . 8 1  %cv 

conc 5 0 3 9 . 1  ug/L 
~~ ,-. ., I h 

f -  f i l i i ! .  ::, 



I 
re P 
rep 

I ' I C "  
08/05/92 12:51 

p- a v  

'08/05/92 12: 53 

l I C B  
I C B  

Ipiio;!92 12: 53 
a v  

08/05/92 12:54 
I C S A I  r e p  

r e p  
rep  

It 
E C S A I  
8/05/92 12:55 'b P- a v  

08/05/92 12:56 
I C S A B I  

I I  C S A B I  - 
08/05/92 12:57 

P- a v  

$8/05/92 12:58 
FH r e p  

r e p  
r ep  

FH 
12:59 

a v  

8/05/92 13:OO 
8.056.1FH D rep  

r e p  
rep  

conc 5207.8 ug/L 
conc 4876.8 ug/L 

5041.2 ug/L sd 165.53 % c v  

conc 107.3 ug/L 
conc 270.6 ug/L 
conc 275.3 ug/L 

217.7 ug/L sd 95.64 %cv 

162.2 ug/L 

conc 264.7 ug/L 
conc 87.5 ug/L 
conc 134.4 ug/L 

sd 91.85 %cv 

conc 1079.1 ug/L 
conc 1412.8 ug/L 
conc 1055.9 ug/L 

1182.6 ug/L sd 199.70 %cv 

10669.4 ug/L 

conc 10018.5 ug/L 
conc 12031.0 ug/L 
conc 9958.6 ug/L 

sd 1179.59 %cv 

conc 11275.4 ug/L 
conc 11677.2 ug/L 
conc 11575.0 ug/L 

8.056.1FH D 
8/05/92 13:Ol 

P- a v  11509.2 ug/L 

8/05/92 13:02 
8.056.5FH r ep  1 P- 

rep 2 P- - 
r e p  3 P- 

c8. 056.5FH - 
08/05/92 13:03 

88/05/92 13:05 
jSP.056.5FH. L rep  1 P- 

rep 2 P- 
rep 3 P- 

P- a v  16149.3 ug/L 

sd 208.86 %cv 

conc 16981.8 ug/L 
conc 14889.7 ug/L 
conc 16576.2 ug/L 

sd 1109.49 %cv 

conc 3938.4 ug/L 
conc 3303.2 ug/L 
conc 2979.0 ug/L 

3.28 

43.93 

56.63 

16.89 

11-06 

1.81 

6.87 



P- av 

08/05/92 13:07 
58.056.9FH r e p  

r e p  
r e p  

58.056.9FH 
08/05/92 1 3  : 07 

P- av 

08/05/92 13:09 
58.056.4BH r e p  

r e p  
r e p  

58.056.4BH 
08/05/92 13:09 

P- av 

08/05/92 13:11 
58.056.4BH D r e p  

r e p  
r e p  

58.056.4BH D 
08/05/92 13:11 

P- av 

08/05/92 13:13 
58.056.8BH rep 

r e p  
r e p  

58.056.8BH 
08/05/92 13: 13 

P- av 

08/05/92 13:15 
58.056.8BH L r e p  

r e p  
r e p  

58.056.8BH L 
08/05/92 13:15 

P- av 

08/05/92 13:17 
58.056.12BH r e p  

r e p  

3406.9 ug/L sd 488.05 %cv 14.33 

2.34 

0.99 

1.43 

1.24 

2.07 

0.61 

5.42 

conc 22509.7 ug/L 
conc 21500.2 ug/L 
conc 22196.0 uq/L 

22068.6 ug/L sd 516.64 %cv 

conc 35907.5 ug/L 
conc 36049.2 uq/L 
conc 35379.9 ug/L 

35778.9 ug/L sd 352.73 %cv 

conc 35553.8 ug/L 
conc 35158.1 ug/L 
conc 36169.7 uq/L 

35627.2 ug/L Sd 509.79 %cv 

conc 33355.4 ug/L 
conc 33013.4 ug/L 
conc 33839.6 ug/L  

33402.8 ug/L sd 415.14 %cv 

conc 6531.6 ug/L 
conc 6643.9 ug/L 
conc 6805.2 ug/L 

6660.2 ug/L sd 137.54 %cv 

conc 34449.4 ug/L 
conc 34092.9 ug/L 
conc 34087.5 ug/L r e p  

58.056.12BH 
08/05/92 13:17 

P- av 

08/05/92 13:19 
CCVl r e p  

r e p  
r e p  

CCVl 
08/05/92 13:19 

P- av 

08/05/92 13:20 
CCBl r ep  

34209.9 ug/L sd 207.41 %cv 

conc 4999.5 ug/L 
conc 4723.9 ug/L 
conc 5265.5 ug/L 

4996.3 ug/L Sd 270.79 %cv 



rep 
rep 

E C B l  
08/05/92 13:21 

av 

88/0:,92 13 : 22 

8/05/92 13:24 
CSABF rep  

rep 
rep  

CSABF 
8/05/92 13:25 

P- av 

2 p- conc 161.2 ug/L 
3 p- conc 242.4 ug/L 

187.5 ug/L s d  47.64 %cv 25.42 

1 p- conc 93.6 ug/L 
2 p- conc 217.6 ug/L 
3 p- conc -256.3 ug/L window edge 

18.3 ug/L sd  245.73 %cv 1343. 

1 p- conc 1157.8 ug/L 
2 p- conc 1187.5 ug/L 
3 p- conc 1247.4 ug/L 

1197.6 ug/L s d  45.67 %cv 3.81 



1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

2052.44 
2582.00 
431.84 
389.73 
1742.44 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 

l Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 ?in- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

0.1775 
0.0302 
0.0348 
0.1216 
0.0328 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 

e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  

1801.4 conc 75.00 
2366.0 conc 50.00 
410.3 conc 75.00 
393.2 conc 250.00 
1724.4 conc 25.00 
2198.1 conc 75.00 
2731.8 conc 50.00 
453.4 conc 75.00 
370.0 conc 250.00 
1823.2 conc 25.00 
2157.7 conc 75.00 
2648.2 conc 50.00 
431.9 conc 75.00 
406.0 conc 250.00 
1679.7 conc 25.00 

sd 218.308 %cv 10.64 conc 75.00 
sd 191.708 %cv 7.42 conc 50.00 
sd 21.559 %cv 4.99 conc 75.00 
sd 18.233 %cv 4.68 conc 250.00 
sd 73.403 %cv 4.21 conc 25.00 

e m  627.5 
e m  201.6 
e m  113.9 
e m  553.1 
e m  218.5 

ratio 0.1269 
ratio 0.0208 
ratio 0.0353 
ratio 0.1358 
ratio 0.0321 
ratio 0.2259 
ratio 0.0299 
ratio 0.0354 
ratio 0.1059 
ratio 0.0371 
ratio 0.1795 
ratio 0.0400 
ratio 0.0337 
ratio 0.1231 
ratio 0.0291 

sd 0.04953 %cv 27.91 
sd 0.00963 %cv 31.86 
sd 0.00092 %cv 2.66 
sd 0.01499 %cv 12.33 
sd 0.00405 %cv 12.36 

ratio 0.6059 conc 75.00 
ratio 0.9155 conc 50.00 
ratio 0.1804 conc 75.00 
ratio 0.2251 conc 250.00 
ratio 0.7691 conc 25.00 

'r @<jG.:,;?:) 

window edge 

window edge 

window edge 

window edge 



5 
t\#l standard 
08/04/92 17:47 

Cd- av 
Mn av 

08/04/92 17:49 
2 standard 

d 

$2 s;;:dard 
8/04/92 17:52 

av 

8/04/92 17:54 
3 standard 

c 

av 
av 
av 
av 

2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

0.6259 
0.8981 
0.1617 
0.2462 
0.7947 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

2.3119 
3.1702 
0.5933 
0.5633 
2.9975 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be-  

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
rat io 
ratio 
ratio 

0.6819 
0.8730 
0.1686 
0.2509 
0.8073 
0.5900 
0.9057 
0.1360 
0.2625 
0.8077 

conc 75.00 
conc 50.00 
conc 75.00 
conc 250.00 
conc 25.00 
conc 75.00 
conc 50.00 
conc 75.00 
conc 250.00 
conc 25.00 

sd 0.04911 %cv 7.85 conc 
sd 0.02226 %cv 2.48 conc 
sd 0.02299 %cv 14.22 conc 
sd 0.01913 %cv 7.77 conc 
sd 0.02217 %cv 2.79 conc 

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

2.3965 conc 300.00 
3.1478 conc 200.00 
0.5867 conc 300.00 
0.4903 conc 1000.00 
2.9318 conc 100.00 
2.4315 conc 300.00 
3.1901 conc 200.00 
0.5938 conc 300.00 
0.5701 conc 1000.00 
3.0880 conc 100.00 
2.1975 conc 300.00 
3.1726 conc 200.00 
0.5993 conc 300.00 
0.6296 conc 1000.00 
2.9727 conc 100.00 

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

sd 0.12620 %cv 5.39 conc 
sd 0.02124 %cv 0.67 conc 
sd 0.00630 %cv 1.06 conc 
sd 0.06991 %cv 12.41 conc 
sd 0.08097 %cv 2.70 conc 

5.6566 conc 750.00 
7.7032 conc 500.00 
1.3855 conc 750.00 
1.2582 conc 2500.00 
7.3411 conc 250.00 
5.4135 conc 750.00 
7.6470 conc 500.00 
1.3949 conc 750.00 
1.1942 conc 2500.00 
7.4092 conc 250.00 
5.3625 conc 750.00 
7.5843 conc 500.00 
1.4387 conc 750.00 
1.1536 conc 2500.00 
7.5081 conc 250.00 

75.00 
50.00 
75.00 
250.00 
25.00 

300.00 
200.00 
300.00 
1000.0 
100.00 



5.4775 
7.6448 
1.4063 
1.2020 
7.4195 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be-  

ll. 3460 
15.3806 
2.7354 
2.3457 
15.0780 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

1504.10 ug/L 
997.04 ug/L 
1476.37 ug/L 
5002.86 ug/L 
497.43 ug/L 

1 Cd- 
1 !4n- 
1 Zn- 
1 Pb- 
1 B e -  

sd 0.15715 %cv 2.87 conc 750.00 
sd 0.05951 %cv 0.78 conc 500.00 
sd 0.02838 %cv 2.02 conc 750.00 
sd 0.05272 %cv 4.39 conc 2500.0 
sd 0.08394 %cv 1.13 conc 250.00 

ratio 
ratio 
ratio 
ratio 
rat io 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
rat io 
ratio 

11.4347 conc 1500.00 
15.4359 conc 1000.00 
2.7154 conc 1500.00 
2.3274 conc 5000.00 

15.0517 conc 500.00 
11.2320 conc 1500.00 
15.3411 conc 1000.00 
2.7070 conc 1500.00 
2.3410 conc 5000.00 
15.0968 conc 500.00 
11.3713 conc 1500.00 
15.3648 conc 1000.00 
2.7839 conc 1500.00 
2.3689 conc 5000.00 

15.0856 conc 500.00 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 0.10372 %cv 0.91 conc 1500.0 
sd 0.04938 %cv 0.32 conc 1000.0 
sd 0.04219 %cv 1.54 conc 1500.0 
sd 0.02116 %cv 0.90 conc 5000.0 
sd 0.02352 %cv 0.16 conc 500.00 

1480.64 ug/L 
995.07 ug/L 

1471.83 ug/L 
5014.30 ug/L 
498.83 ug/L 
1513.32 ug/L 
990.43 ug/L 
1446.51 ug/L 
4920.91 ug/L 
493.08 ug/L 
1518.33 ug/L 
1005.62 ug/L 
1510.77 ug/L 
5073.39 ug/L 
500.38 ug/L 

sd 20.467 %cv 1.36 
sd 7.786 %cv 0.78 
sd 32.370 %cv 2.19 
sd 76.879 %cv 1.54 
sd 3.845 %cv 0.77 

conc 750.61 ug/L 
conc 487.98 ug/L 
conc 748.21 ug/L 
conc 2526.45 ug/L 



I 
Mn a v  

a v  
a v  

2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be-. 

conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  

7 0 3 . 8 1  ug/L 
4 9 9 . 3 0  ug/L 
7 4 2 . 4 2  ug/L 

2 4 4 7 . 4 8  ug/L 
2 4 7 . 0 5  ug/L 
7 3 4 . 3 3  ug/L 
4 9 3 . 1 0  ug/L 
7 6 1 . 9 8  ug/L 

2 6 2 3 . 5 6  ug/L 
2 4 8 . 7 4  

729 .58  ug/L s d  2 3 . 7 5 5  %cv 3 . 2 6  
4 9 3 . 4 6  ug/L s d  5 . 6 7 0  %cv 1 . 1 5  

J750 .87  ug/L s d  1 0 . 0 5 2  %cv 1 . 3 4  
2532 .50  ug/L s d  8 8 . 1 9 6  %cv 3 . 4 8  

2 4 5 . 2 2  ug/L s d  4 . 7 0 7  %cv 1 . 9 2  

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc 
conc  
conc  
conc  
conc  

1 .  I 2  ug/L 
- 3 . 5 4  ug/L 
- 6 . 9 3  ug/L 

110.11 ug/L 
1 . 1 4  ug/L 
7 . 0 8  ug/L 

- 1 . 8 7  ug/L 
- 8 . 5 7  ug/L 

- 6 1 . 5 5  ug/L 
0 . 9 1  ug/L 
4 . 3 9  ug/L 

- 3 . 8 1  ug/L 
- 6 . 1 3  ug /L  

- 1 3 7 . 9 9  ug/L 
1 . 1 3  ug/L 

4 . 2 0  ug/L s d  2 . 9 8 7  %cv 7 1 . 1 8  
- 3 . 0 7  ug/L s d  1 . 0 5 1  %cv 3 4 . 2 0  
- 7 . 2 1  ug/L sd  1 . 2 4 1  %cv 1 7 . 2 2  

-29 .81  ug/L s d  1 2 7 . 0 6 0  Xcv 4 2 6 . 1  
1 . 0 6  ug/L sd 0 . 1 2 9  %cv 1 2 . 1 5  

1 
1 
1 
1 
I 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  
conc  

2 0 . 8 4  ug/L 
2 . 7 0  ug/L 

2 1 . 2 9  ug/L 
- 6 2 . 4 2  ug/L 
- 3 4 . 0 4  ug/L 

2 3 . 8 5  ug/L 
2 . 3 1  ug/L 

3 3 . 2 7  ug/L 
. 1 0 6 . 6 8  ug/L 
-31.08 ug/L 

2 8 . 3 4  ug/L 
2 . 7 9  ug/L 

2 6 . 3 4  ug/L 
- 5 9 . 0 9  ug/L 
- 3 7 . 9 7  ug/L 

window edge 

window edge 

window edge 

window edge 

window edge 



r e p  
58.056.1FH 
08/04/92 18: 31 

.. . 

24.34 ug/L 
2.60 ug/L 

26.97 ug/L 
-76.06 ug/L 
-34.36 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be-  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

843.97 ug/L 
449.20 ug/L 
880.'67 ug/L 
929.51 ug/L 
420.08 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be-  

16620.63 ug/L 
18255.79 ug/L 
9912.75 ug/L 

1373107. ug/L 
739.47 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 3.776 %cv 
sd 0.257 %cv 
sd 6.016 %cv 
sd 26.569 %cv 
sd 3.456 %cv 

842.73 ug/L 
444.98 ug/L 
888.78 ug/L 
821.50 ug/L 
413.64 ug/L 
842.87 ug/L 
455.98 ug/L 
868.21 ug/L 

1033.15 ug/L 
424.17 ug/L 
846.31 ug/L 
446.63 ug/L 
885.01 ug/L 
933.89 ug/L 
422.45 ug/L 

sd 2.029 %cv 
sd 5.934 %cv 
sd 10.953 %cv 
sd 105.891 %cv 
sd 5.649 %cv 

conc 16471.29 ug/L 
conc 18184.87 ug/L 
conc 9792.77 ug/L 
conc 1357921.2 ug/L 
conc 741.49 ug/L 
conc 16883.13 ug/L 
conc 18443.42 ug/L 
conc 9856.49 ug/L 
conc 1375148.1 ug/L 
conc 724.32 ug/L 
conc 16507.48 ug/L 
conc 18139.07 ug/L 
conc 10088.99 ug/L 
conc 1386254.3 ug/L 
conc 752.61 ug/L 

sd 228.050 %cv 
sd 164.099 Xcv 
sd 155.918 %cv 
sd 14276.32 %cv 
sd 14.256 %cv 

conc 16121.00 ug/L 
conc 17849.20 ug/L 
conc 9640.43 ug/L 
conc 1365263.0 ug/L 
conc 586.04 ug/_L, 

pI r 
('.- nI..,,..~ .,  

15.51 
9.89 

22.31 
34.93 
10.06 

0.24 
1.32 
1.24 

11.39 
1.34 

1.37 
0.90 
1.57 
1.04 
1.93 



1 
1; 
J 

r e p  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
rep 3 Cd- 
r e p  3 Mn- 
r e p  3 Zn- 
rep 3 Pb- - . - 
r e p  , 3  B e -  

58.056.1FH D 
8 / 0 4 / 9 2  1 8 : 3 7  

Cd- av  1 6 4 8 1 . 7 6  ug/L 
Mn- av 1 7 9 2 1 . 4 4  ug/L 

av  9 8 5 2 . 7 5  ug/L 
av 1372609 .  ug/L 
a v  5 5 5 . 5 6  ug/L 

b 
5. ::I 

B e -  

1 8 : 4 0  
8 .056 .5FH rep 

pi 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

av  26159 .32  ug/L 
Mn- av  1 9 8 6 6 . 1 5  ug/L 

av 1 2 7 0 3 . 6 5  ug/L 
av 1 9 2 7 0 5 4 .  ug/L 
a v  7 7 7 . 2 0  ug/L 

f ~ ; ~ ~ ~ ~ ~ F ~ 8 :  42  

al ::: 
Be- 

8 / 0 4 / 9 2  1 8 : 4 5  
8 .056 .5FH L rep 

t 
8 .056 .5FH L 
8 / 0 4 / 9 2  18: 47 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  
c o n c  

1 6 6 2 8 . 7 3  ug/L 
l i 7 9 6 . 6 i  ug/L 

9 8 7 2 . 1 1  ug/L 
3 6 3 8 9 7 . 9  ug/L 

5 5 0 . 5 1  ug/L 
1 6 6 9 5 . 5 3  u g / L  
1 8 1 1 8 . 4 7  ug/L 
1 0 0 4 5 . 7 0  ug/L 
3 8 8 6 6 5 . 8  ug/L 

5 3 0 . 1 1  ug/L 

s d  3 1 4 . 2 0 1  %cv 
s d  1 7 2 . 6 3 8  % c v  
s d  2 0 3 . 3 3 0  %cv  
sd 1 3 9 2 2 . 4 9  %cv 
sd 2 8 . 3 0 5  %cv 

c o n c  2 5 5 1 3 . 7 6  ug/L 
c o n c  1 9 5 5 7 . 0 9  ug/L 
c o n c  1 2 9 1 7 . 8 9  ug/L 
c o n c  1 9 3 5 1 6 4 . 6  ug/L 
c o n c  7 8 9 . 3 5  ug/L 
c o n c  2 6 9 0 1 . 9 5  ug/L 
c o n c  1 9 9 2 0 . 5 7  ug/L 
c o n c  1 2 6 8 5 . 4 3  ug/L 
c o n c  1 9 2 6 6 8 0 . 5  ug/L 
c o n c  7 9 5 . 0 1  ug/L 
c o n c  2 6 0 6 2 . 2 5  ug/L 
c o n c  2 0 1 2 0 . 8 0  ug/L 
c o n c  1 2 5 0 7 . 6 2  ug/L 
c o n c  1 9 1 9 3 1 7 . 1  ug/L 
c o n c  7 4 7 . 2 4  ug /L  

s d  6 9 9 . 1 7 0  %cv 
s d  2 8 5 . 7 7 0  %cv 
sd 2 0 5 . 7 4 2  %cv  
s d  7 9 3 0 . 3 5 4  %cv 
s d  2 6 . 0 9 9  %cv  

c o n c  4 2 5 7 . 2 1  ug/L 
c o n c  3 0 5 2 . 5 5  ug/L 
c o n c  2 0 5 0 . 8 6  ug/L 
c o n c  2 9 7 2 2 1 . 6 3  ug/L 
c o n c  1 1 3 . 8 3  ug/L 
c o n c  4 1 2 9 . 7 3  ug/L 
c o n c  3 0 7 0 . 5 9  ug/L 
c o n c  1 9 9 6 . 1 1  ug/L 
c o n c  2 9 9 2 3 9 . 3 8  ug/L 
c o n c  1 3 0 . 4 1  ug/L 
c o n c  4 2 4 2 . 8 0  ug/L 
c o n c  3 1 4 4 . 9 8  ug/L 
c o n c  1 9 8 9 . 0 3  ug/L 
c o n c  2 9 1 8 2 1 . 7 8  ug/L 
c o n c  1 2 8 . 7 7  ug/L 

1 . 9 1  
0 . 9 6  
2 .06  
1 .01  
5 . 0 9  

2 . 6 7  
1 . 4 4  
1 . 6 2  
0 . 4 1  
3 . 3 6  



Cd- av 4209.91 ug/L 
Mn- av 3089.37 ug/L 
Z n- av 2012.00 ug/L 
P b- av 296094.2 ug/L 
B e -  av 124.34 ug/L 

08/04/92 18:50 
58.056.9FH r e p  1 Cd- 

r ep  1 Mn- 
r e p  1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 
r e p  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
rep 3 'Cd- 
r e p  3 Mn- 
rep 3 Zn- 
r e p  3 Pb- 
rep 3 Be- 

58.056.9FH 
08/04/92 18:52 

Cd- av 33823.83 ug/L 
Mn- av 22463.51 ug/L 
Zn- av 15000.23 ug/L 
Pb- av 2422041. ug/L 
Be- av 1795.31 ug/L 

08/04/92 18:55 
58.056.4BH r e p  1 Cd- 

r e p  1 Mn- 
r e p  1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 
r e p  2 Cd- 
r ep  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
rep  2 Be- 
r e p  3 Cd- 
r e p  3 Mn- 
r e p  3 Zn- 
r e p  3 Pb- 
r e p  3 Be-  

58.056.4BH 
08/04/92 18:57 

Cd- av 4393.18 ug/L 
Mn- av 999.49 ug/L 
Zn- av 1097.71 ug/L 
Pb- av 268865.2 ug/L 
Be- av 103.27 ug/L 

08/04/92 19:OO 
58.056.4BH D r e p  1 Cd- 

r e p  1 Mn- 
r e p  1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 

sd 69.815 %cv 
sd 48.993 %cv 
sd 33.841 %cv 
sd 3835.161 %cv 
sd 9.137 %cv 

conc 33818.90 
conc 22353.23 
conc 15700.44 
conc 2446560.2 
conc 1857.92 
conc 34775.05 
conc 22353.61 
conc 16097.60 
conc 2375009.0 
conc 1796.15 
conc 32877.55 
conc 22683.68 
conc 15202.64 
conc 2444554.0 
conc 1731.85 

sd 948.760 %cv 
sd 190.677 %cv 
sd 264.883 %cv 
sd 40743.40 %cv 
sd 63.042 %cv 

conc 4355.10 ug/L 
conc 991.71 ug/L 
conc 1082.48 ug/L 
conc 266717.81 ug/L 
conc 99.23 ug/L 
conc 4382.85 ug/L 
conc 995.97 ug/L 
conc 1113.33 ug/L 
conc 267699.00 ug/L 
conc 103.10 ug/L 
conc 4441.57 ug/L 
conc 1010.80 ug/L 
conc 1097.33 ug/L 
conc 272178.84 ug/L 
conc 107.48 ug/L 

sd 44.149 %cv 
sd 10.025 %cv 
sd 15.430 %cv 
sd 2911.309 %cv 
sd 4.126 %cv 

conc 4401.52 ug/L 
conc 1005.22 ug/L 
conc 1109.45 ug/L 
conc 267985.56 ug/L 

1.66 
1.59 
1.68 
1.30 
7.35 

2.81 
0.85 
1.66 
1.68 
3.51 

1.00 
1.00 
1.41 
1.08 
4.00 



r e p  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
r e p  3 Cd- 
r e p  3 Mn- 
r e p  3 Zn- 
r e p  3 Pb- 
r e p  3 B e -  

$8.0:::4BH D 
8/04/92 19:02 

av 4419.50 ug/L 
Mn- av 1016.33 ug/L 

av 1100.54 ug/L 
av 270436.5 ug/L 
av 111.68 ug/L 

1 2: 
Be- 

8/04/92 19:05 
8.0 5 6 .8BH r e p  1 Cd- 

I r e p  1 Mn- 
rep 1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 
rep  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 

3 r e p  3 Cd- 
r e v  3 Mn - 
r e p  3 Zn- 
r e p  3 Pb- 
r e p  3 Be- 

c 
av 576.04 ug/L 

@ ~ ; ~ ~ ~ ~ ~ B ~ 9 :  07 

Mn- av 

8/04/92 19:ll 
8.056.8BH L r e p  

I 
L 

/04/92 19:13 

214.06 ug/L 
265.52 ug/L 

32845.16 ug/L 
14.31 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 

3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

' 3 Cd- 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

4434.28 ug/L 
1009.98 ug/L 
1092.75 ug/L 

272258.19 ug/L 
106.2i ug/L 

4422.68 ug/L 
1033.79 ug/L 
1099.43 ug/L 

271065.95 ug/L 
119.05 ug/L 

sd 16.613 %cv 
sd 15.312 %cv 
sd 8.408 %cv 
sd 2204.750 %cv 
sd 6.610 %cv 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

576.77 ug/L 
213'.58 ug/L 
260.79 ug/L 

32629.77 ug/L 
14.46 ug/L 
580.15 ug/L 
216.47 ug/L 
262.41 ug/L 

32815.79 ug/L 
14.41 ug/L 

571.20 ug/L 
212.12 ug/L 
273.36 ug/L 

33089.92 ug/L 
14.04 ug/L 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 4.516 %cv 
sd 2.216 %cv 
sd 6.835 %cv 
sd 231.473 %cv 
sd 0.229 %cv 

114.59 ug/L 
42.52 ug/L 
58.57 ug/L 

6342.42 ug/L 
2.83 ug/L 

100.41 ug/L 
43.75 ug/L 
48.71 ug/L 

6622.36 ug/L 
3.67 ug/L 

111.46 ug/L 
45.53 ug/L 
57.26 ug/L 

6580.27 ug/L 
2.84 ug/L 

0.38 
1.51 
0.76 
0.82 
5.92 

0.78 
1.04 
2.57 
0.70 
1.60 



Cd- a v  1 0 8 . 8 2  ug/L 

Zn- a v  5 4 . 8 4  ug/L 
Pb- a v  6 5 1 5 . 0 2  ug/L 

Mn- a v  4 3 . 9 3  ug/L 

Be- av 3.11 ug/L 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 

rep 3 Be- 
58 .056 .12BH 
0 8 / 0 4 / 9 2  1 9 : 1 8  

Cd- av 6 3 4 . 4 9  ug/L 
Mn- av 2 1 8 . 7 9  ug/L 
Zn- av 2 7 1 . 7 8  ug/L 
Pb- av 4 2 6 7 1 . 0 9  ug/L 
Be- av 3 1 . 0 9  ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

7 4 0 . 6 9  ug/L 
4 8 9 . 2 3  ug/L 
7 4 7 . 7 9  ug/L 

2623 .44  ug/L 
2 4 4 . 6 0  ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 

sd 7 . 1 4 8  %cv 
s d  1 . 5 1 2  %cv 
s d  5 . 3 5 6  %cv 
s d  1 5 0 . 9 5 0  %cv 
s d  0 . 4 8 1  %cv 

6 . 8 4  
3 . 4 4  
9 . 7 7  
2 . 3 2  

1 5 . 4 5  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc  
conc 
conc 
conc  
conc 

6 5 0 . 2 7  ug/L 

2 7 3 . 2 2  ug/L 
4 2 2 7 2 . 7 3  ug/L 

3 2 . 5 7  ug/L 
6 0 6 . 7 6  ug/L 
2 1 6 . 1 5  ug/L 
2 7 0 . 7 6  ug/L 

4 2 9 2 5 . 4 7  ug/L 
3 0 . 2 8  ug/L 

6 4 6 . 4 5  ug/L 
2 2 1 . 1 2  ug/L 
2 7 1 . 3 6  ug/L 

4 2 8 1 5 . 0 6  ug/L 
3 0 . 4 3  ug/L 

2 1 9 . 1 0  ug/L 

conc 
conc 
conc 
conc  
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc  

sd  2 4 . 0 9 1  %cv 
sd  2 . 5 0 1  %cv 
sd 1 . 2 8 3  %cv 
sd 349 .379  %cv 
sd 1 . 2 8 5  %cv 

7 2 9 . 0 3  ug/L 
4 9 0 . 3 6  ug/L 
7 4 1 . 7 8  ug/L 

2 5 1 8 . 7 2  ug/L 
2 4 5 . 8 7  ug/L 
7 4 6 . 0 6  ug/L 
4 8 9 . 8 6  ug/L 
7 5 8 . 4 9  ug/L 

2 5 6 6 . 2 6  ug/L 
2 4 1 . 5 6  ug/L 
7 4 6 . 9 7  ug/L 
4 8 7 . 4 6  ug/L 
743 .10  ug/L 

2 7 8 5 . 3 3  ug/L 
2 4 6 . 3 6  ug/L 

3 . 8 0  
1 . 1 4  
0 . 4 7  
0 . 8 2  
4 . 1 3  

sd 1 0 . 1 0 5  %cv 1 . 3 6  
sd  1 . 5 4 7  %cv 0 . 3 2  
sd 9 . 2 8 9  %cv 1 . 2 4  
sd  142 .207  %cv 5 . 4 2  
sd  2 .643  %cv 1 . 0 8  

conc -12 .19  ug/L window e d g e  
conc - 2 . 7 0  ug/L 
conc -6 .95  ug/L 
conc 27 .07  ug/L 
cone A 9  U%/-L 



1 9 : 3 1  
ICSAF 

Be- a v  

8 / 0 4 / 9 2  1 9 :  36 
CSABF rep 

CSABF 
8 / 0 4 / 9 2  1 9 : 3 8  

2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

-1 .26  ug/L 
- 3 . 4 8  ug/L 

-10 .75  ug/L 
- 3 2 . 0 1  ug/L 

0 . 6 0  ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

2 3 . 5 6  ug/L 
2 . 6 8  ug/L 

3 6 . 5 8  ug/L 
-119 .06  ug/L 

- 5 7 . 9 8  ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

conc 
conc 
conc  
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

5 . 2 8  
- 2 . 6 5  
- 8 . 3 1  

- 6 9 . 4 2  
0 . 6 6  
3 . 1 3  

- 5 . 0 9  
- 1 6 . 9 8  
- 5 3 . 6 8  

0 . 6 3  

US/L 
US/L 
ug/L 
ug/L 
ug/L 
US/L 
U B / L  window edge 
ug/L window edge 
ug/L 
US/L window edge 

s d  9 . 5 2 7  %cv 7 5 6 . 5  
s d  1 . 3 9 3  %cv 4 0 . 0 3  
s d  5 . 4 4 0  %cv 5 0 . 6 3  
s d  51- .766 %cv 1 6 1 . 7  
s d  0 . 0 9 1  %cv 1 5 . 3 0  

2 6 . 7 1  ug/L 
2 .04  ug/L 

3 4 . 9 0  ug/L 
- 1 7 5 . 8 6  u ~ / L  

- 6 0 . 0 8  ug/L 
1 8 . 5 9  ug/L 

2 . 9 7  ug/L 
4 1 . 5 2  ug/L 
1 0 . 4 8  ug/L 

2 5 . 3 7  ug/L 
3 . 0 3  ug/L 

3 3 . 3 2  ug/L 
- 1 9 1 . 7 9  ug/L 

- 5 1 . 9 2  u ~ / L  

-61 .94  ug/L 

s d  4 . 3 5 1  %cv 
s d  0 . 5 5 4  %cv 
s d  4 . 3 5 0  %cv 
s d  1 1 2 . 4 6 2  %cv 
s d  5 . 3 3 5  %cv 

8 7 1 . 5 5  ug/L 
4 3 7 . 1 8  ug/L 
8 9 2 . 2 9  uq/L 

3 9 6 . 8 0  ug/L 
8 2 2 . 7 5  ug/L 

8 8 9 . 8 5  ug/L 
6 4 7 . 3 4  ug/L 
3 9 7 . 0 8  ug/L 
0 0 5 . 5 8  ug/L 
4 4 0 . 4 1  ug/L 
8 7 7 . 6 7  ug /L  
988 .71  ug/L 
3 8 7 . 3 5  ug/L 

9 5 7 . 9 7  ug/L 

4 3 7 . 3 5  ug/L 

window edge 

window edge 

window edge 

8 . 4 7  
0 . 6 6  
1 . 8 9  
4 . 4 6  
9 . 2 0  



Cd- av 833.29 ug/L sd 34.224 Xcv 4.11 
Mn- av 438.32 ug/L sd 1.817 Xcv 0.41 
Z n- av 886.60 ug/L sd 7.827 %cv 0.88 
P b- av 864.67 ug/L sd 188.844 Xcv 21.84 
Be- av 393.74 ug/L ?r.rz sd 5.536 Xcv 1.41 

E 
1 
a 



08/04/92 21:13 
wcal standard r e p  

r e p  
r e p  
r e p  
r e p  

1 

r e p  
wcal standard 1 '08/04/92 21 : 14 

N i- av 
C r- av 

08/04/92 21 : 16 
sc blank r e p  

r e p  
08/04/92 21:19 

( f l a n k  

r e p  
'blank rep  

b08/04/92 21 : 20 
N i- av 
C r- av 

'08/04/92 21 : 22 
1 standard r e p  

rep 
r e p  
r e p  
r e p  
rep 

tb 

#1 standard 
08/04/92 21:23 

N i_ av 
i 

- 
C r- av 

48/04/92 21 : 26 

r e p  
r e p  

'#2 standard 
u08/04/92 21 : 27 av 

Ni- 
Cr- av 

8/04/92 21:29 
3 standard r e p  

r e p  

3 standard 
8/01/92 21:30 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 C r -  

55.53 
252.39 

1 Ni- 
l Cr- 

1 Ni- 
l Cr-  
2 Ni- 
2 C y  
3 Ni- 
3 Cr- 

0.1034 
0.1159 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 C r -  

0.1381 
0.3632 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

0.3813 
1.7417 

1 Ni- 
l Cr- 
2 Ni- 
2 C r -  
3 Ni- 
3 Cr- 

em 59.6 conc 40.00 
em 252.5 conc 40.00 
e m  55.7 conc 40.00 
e m  241.6 conc 40.00 
e m  51.3 conc 40.00 
e m  263.0 conc 40.00 

,sd 4.129 %cv 7.44 conc 
sd 10.695 %cv 4.24 conc 

e m  540.1 
e m  716.0 

ratio 0.1049 
ratio 0.0859 
ratio 0.1276 
ratio 0.1071 
ratio 0.0778 
ratio 0.1548 

sd 0.02495 %cv 24.11 
stl 0.03531 %cv 30.46 

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

0.1218 conc 40.00 
0.3396 conc 40.00 
0.1529 conc 40.00 
0.4067 conc 40.00 
0.1395 conc 40.00 
0.3433 conc 40.00 

window edge  

i 0.01558 %cv 11.29 nc 
sd 0.03773 %cv 10.39 conc 

ratio 0.4338 conc 200.00 
ratio 1.7821 conc 200.00 
ratio 0.3018 conc 200.00 
ratio 1.6595 conc 200.00 
ratio 0.4083 conc 200.00 
ratio 1.7833 conc 200.00 

40.00 
40.00 

sd 0.07005 %cv 18.37 conc 
s d  0.07114 %cv 4.08  conc 

ratio 0.7296 conc 400.00 
ratio 3.2191 conc 400.00 
ratio 0.6552 conc 400.00 
ratio 3.2495 conc 400.00 
ratio 0.7514 conc 400.00 
ratio 3.1986 conc 400.00 

40.00 
40.00 

200.00 
200.00 



N i- av 
C r- av 

08/04/92 21:33 
#-I standard rep 

r e p  
rep  
rep  
rep 
rep  

#4 standard 
08/04/92 21:34 

Ni- av 
C r- av 

08/04/92 21 : 36 
CHECK HS rep  

r e p  
rep  
rep  
r e p  
rep  

CHECK HS 
08/04/92 21:37 

Ni- av 
C r- av 

08/04/92 21:39 
ICV r e p  

rep  
rep  
r e p  
rep  
rep  

ICV 
08/04/92 21:41 

Ni- av 
C r- av 

08/04/92 21:43 
ICB rep  

r e p  
rep  
r e p  
rep  
rep  

IC9 
08/04/92 21:44 

Ni- av 
C r- av 

08/04/92 21:47 
ICSAI rep  

rep  
rep 
rep  
rep  
rep  

ICSAI 
08/04/92 21:48 

. o .  7120 
3.2224 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

1.4031 
6.1445 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

799.74 ug/L 
802.69 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 C y  
3 Ni- 
3 Cr- 

429.70 ug/L 
415.11 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

-8.63 ug/L 
-5.01 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

sd 0.05044 %cv 7.08 conc 400.00 
sd 0.02556 %cv 0.79 conc 400.00 

ratio 1.3578 conc 800.00 
ratio 6.1497 conc 800.00 
ratio 1.4048 conc 800.00 
ratio 6.1608 conc 800.00 
ratio 1.4467 conc 800.00 
ratio 6.1231 conc 800.00 

sd 0.04449 %cv 3.17 conc 800.00 
sd 0.01939 %cv 0.32 conc 800.00 

conc 802.06 ug/L 
conc 810.39 ug/L 
conc 802.12 ug/L 
conc 797.14 ug/L 
conc 795.04 ug/L 
conc 800.55 ug/L 

sd 4.067 %cv 0.51 
d sd 6.881 %cv 0.86 

conc 421.62 ug/L 
conc 408.26 ug/L 
conc 463.45 ug/L 
conc 418.17 ug/L 
conc 404.03 ug/L 
conc 418.91 ug/L 

sd 30.523 %cv 7.10 
sd 5.947 %cv 1.43 

conc -5.48 ug/L 
conc -2.49 ug/L 
conc -3.65 ug/L 
conc -4.37 ug/L 
conc -16.76 ug/L 
conc -8.16 ug/L 

sd 7.101 %cv 82.30 
sd 2.888 Xcv 57.68 

conc -0.42 ug/L 
conc 0.79 ug/L 
conc 16.87 ug/L 
conc -4.88 ug/L 
conc -6.18 u ~ / L  
conc -7.99 ug/L 

- 
c 
1 
I 
I 
# 
3 
I 
I 
4 
E 
b 
I 
1 
1 
1 
I 
1 
I 
c 



rep 
J C S A B I  
0 8 / 0 4 / 9 2  2 1 : 5 1  

N i -  av 
C r- av  

'08/04/92 21 :  54  

3 . 4 3  ug/L 
- 4 . 0 3  ug/L 

1 N i -  
l C r -  
2 N i -  
2 Cr- 
3 N i -  
3 C r -  

8 7 2 . 7 4  ug/L 
4 3 1 . 7 4  ug/L 

rep 
rep 

a v  3 5 9 5 . 1 6  ug/L 
a v  7006 .30  ug/L 

58.056.1FH 
,08/0ij;2 21 :  55 

1 N i -  
l Cr- 
2 Ni- 
2 Cr- 
3 N i -  
3 C r -  

6 6 / 0 4 / 9 2  21:58  
58 .056 .1FH D r e p  1 N i -  

r e u  l C r  
I 

- 
r e p  2 N i -  
r e p  2 Cr -  
rep 3 N i -  
r e p  3 C r -  

58.056.1FH D 
0 8 / 0 4 / 9 2  2 1 : 5 9  

N i -  a v  3 6 2 1 . 9 4  ug/L 
av 6 9 7 9 . 0 6  ug/L Cr- 

i 
& 8 / 0 1 / 9 2  2 2 : 0 2  

rep '1 N i -  
r ep  l Cr- 
r e p  2 Ni- 
rer, 2 C r  - - 
rep  3 N i -  
rep 3 Cr- 

'58.05 6.5FH .. .. 

4 6 / 0 4 / 9 2  22 : 03 
Ni- av 5 4 3 5 . 3 3  ug/L 
C r- av 1 1 1 4 8 . 1 3  ug/L 

8 / 0 4 / 9 2  22 : 05 
8 .056 .5FH L r e p  1 N i -  

r e p  l Cr- 
r e p  2 N i -  
rep 2 C r -  

p 
I r e u  3 N i  

sd 1 1 . 9 9 8  %cv 3 5 0 . 3  
sd 4 . 4 5 2  %cv 1 1 0 . 5  

c o n c  8 4 2 . 0 5  ug/L 
c o n c  4 3 5 . 7 5  ug/L 
c o n c  8 8 8 . 8 5  ug/L 
c o n c  4 3 8 . 6 8  ug/L 
c o n c  8 8 7 . 3 1  ug/L 
c o n c  4 2 0 . 8 0  ug/L 

sd 2 6 . 5 8 8  %cv 3 . 0 5  
sd 9 . 5 9 0  %cv 2 . 2 2  

c o n c  3 7 0 6 . 6 0  ug/L 
c o n c  , 6 8 2 7 . 8 0  ug/L 
c o n c  3 5 0 6 . 9 9  ug/L 
c o n c  7 0 7 8 . 6 2  ug/L 
c o n c  3 5 7 1 . 9 0  ug/L 
c o n c  7112 .48  ug/L 

sd 1 0 1 . 8 1 7  %cv 2 . 8 3  
sd 1 5 5 . 5 1 3  %cv ' 2 .22  

c o n c  3 4 5 2 . 6 8  ug/L 
c o n c  6 8 2 7 . 3 8  ug/L 
c o n c  3 7 1 4 . 0 1  ug/L 
c o n c  7055 .94  ug/L 
c o n c  3 6 9 9 . 1 3  ug/L 
c o n c  7 0 5 3 . 8 5  ug/L 

sd 1 4 6 . 7 7 4  %cv  4 . 0 5  
sd 1 3 1 . 3 5 6  %cv 1.88 

c o n c  5 4 0 6 . 6 7  ug/L 
c o n c  1 0 9 4 8 . 2 8  ug/L 
c o n c  5 4 0 8 . 2 7  ug/L 
c o n c  1 1 2 4 6 . 0 7  ug/L 
c o n c  5 4 9 1 . 0 6  ug/L 
c o n c  1 1 2 5 0 . 0 6  ug/L 

sd 4 8 . 2 7 0  %cv 0 . 8 9  
sd 1 7 3 . 0 9 2  %cv  1 . 5 5  

c o n c  1 1 5 7 . 4 9  ug/L 
c o n c  2 1 9 3 . 4 3  ug/L 
c o n c  1 0 7 7 . 8 7  ug/L 
c o n c  2 1 8 8 . 7 5  ug/L 
c o n c  1 2 4 7 . 6 8  ug/L 
c o n c  2 1 7 0 . 4 5  ug/L 



N i- av 1161.01 ug/L 
C r- av 2184.21 ug/L 

08/04/92 22:09 
58.056.9FH rep 1 Ni- 

rep 1 C r -  
rep 2 Ni- 
rep  2 C r -  
rep 3 Ni- 
rep 3 C r -  

58.056.9FH 
08/04/92 22:lO 

Ni- av 6867.26 ug/L 
C r- av 14281.28 ug/L 

08/04/92 22:13 
58.056.4BH rep 1 Ni- 

rep  1 Cr-  
rep 2 Ni- 
rep  2 C r -  
rep 3 Ni- 
rep  3 C y  

58.056.4BH 
08/04/92 22:14 

N i- av 426.31 ug/L 
C r- av 1335.35 ug/L 

08/04/92 22:17 
58.056.4BH D rep  1 Ni- 

rep l C r -  
rep 2 Ni- 
rep  2 Cr-  
rep 3 Ni- 
rep 3 C r -  

58.056.4BH D 
08/04/92 22:18 

Ni- av 443.48 ug/L 
C r- av 1319.39 ug/L 

08/04/92 22:21 
58.056.8BH rep 1 Ni- 

rep 1 C r -  
rep  2 Ni- 
rep  2 C y  
rep 3 Ni- 
rep  3 C r -  

58.056.8BH ~ ~~~~ 

08/04/92 22:22 
N i- av 
C r -  av 

08/04/92 22:24 
58..056.8BH L rep 

rep  
rep  
rep  
rep 

sd 84.958 %cv 
sd 12.144 %cv 

conc 6771.26 ug/L 
conc 14252.35 ug/L 
conc 7007.31 ug/L 
conc 14362.89 ug/L 
conc 6823.22 ug/L 
conc 14228.61 ug/L 

sd 124.036 %cv 
sd 71.667 %cv 

conc 367.32 ug/L 
conc 1348.38 ug/L 
conc 459.38 ug/L 
conc 1340.28 ug/L 
conc 452.24 ug/L 
conc 1317.39 ug/L 

sd 51.216 %cv 
sd 16.073 Xcv 

conc 456.38 uq/L 
conc 1312.98 ug/L 
conc 455.70 ug/L 
conc 1310.17 ug/L 
conc 418.36 ug/L 
conc 1335.03 ug/L 

sd 21.757 %cv 
sd 13.615 %cv 

conc 19.64 ug/L 
conc 136.29 ug/L 
conc 56.68 ug/L 
conc 143.51 ug/L 
conc 39.28 ug/L 
conc 157.83 ug/L 

38.53 ug/LCB”tuL sd 18.531 Xcv 
145.88 ug/L L 4 o o l x ~ L  sd 10.960 %cv 

conc 42.73 ug/L , 
83.63 ug/L 1 C r -  conc 

2 Ni- conc 11.57 ug/L 
2 C r -  conc 76.95 ug/L 
3 Ni- conc 10.39 ug/L 

1 Ni- @ 

rep  3 C r -  conc 64.89 ug/L 
? C  : 9 . 4  08/04/92 22:25 ~ 0 ‘J ‘J - ... ‘’I 58.056.8BH L 

7.32 
0.56 

1.81 
0.50 

12.01 
1.20 

4.91 
1.03 

48.09 
7.51 



8/04/92 22:28 
8.056.12BH rep 

rep 

rep 
8.056.12BH 
8/04/92 22:29 

Ni- av 
C r- av I 08/04/92 22: 32 

fCV1 
rep 

P CCVl 
#8/0!!:2 22: 33 

av 
av 

67.70 ug/L 
188.40 ug/L 

sd 18.910 %cv 
sd 3.102 %cv 

27.93 
1.65 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

conc 361.51 ug/L 
conc 423.61 ug/L 
conc 424.44 uq/L 
conc 425.74 ug/L 
conc 415.45 ug/L 
conc 415.44 ug/L 

rep 
E C B 1  

8/04/92 22:36 
N i- av 
C av 

48/04/92 22 : 39 rAF 
d8/0;1:2 22: 40 av 

av 
Ni- 

8/04/92 22:42 
CSABF rep 

rep 

I 
CSABF 
8/04/92 22:44 

21.57 Ug/Ll/OS ZOL s d  18.338 %CV 85.03 

1 Ni- 
l Cr- 
2 Ni- 
2 C r -  
3 Ni-' 
3 Cr- 

conc 46.66 ug/L 
conc 191.71 ug/L 
conc 73.14 ug/L 
conc 187.90 ug/L 
conc 83.29 ug/L 
conc 185.57 ug/L 

400.47 ug/L 
421.60 ug/L 

s d  34.033 %cv 
s d  5.438 %cv 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

conc -39.29 ug/L 
conc -1.23 ug/L 
conc -26.35 ug/L 
conc -6.90 ug/L 
conc 21.97 ug/L 
conc -1.67 ug/L 

8.50 
1.29 

window e d g e  

-14.56 ug/L 
-3.21 ug/L 

s d  32.290 %cv 
s d  3.155 %cv 

1 Xi- 
1 C y  
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

-11.44 ug/L conc 
conc -1.67 ug/L 
conc -16.45 ug/L 
conc -8.81 ug/L 
conc -71.60 ug/L 
conc 3.22 ug/L 

-33.17 ug/L 
-2.44 ug/L 

s d  33.382 %cv 
s d  6.080 %cv 

1 Ni- 
l Cr- 
2 Ni- 
2 C y  
3 Ni- 
3 Cr- 

conc 863.09 ug/L 
conc 442.00 ug/L 
conc 896.94 ug/L 
conc 432.91 ug/L 
conc 996.40 ug/L 
conc 444.95 ug/L 

"(-  ..n- i: .- o 1; Q.; .., . . I  

221.8 
96.58 

window e d g e  

100.6 
249.1 



av 918.81 ug/L 
av 439.95 ug/L 

sd 69.296 %cv 7.54 
sd 6.275 %cv 1.43 

I 
1 
1 
1 
I 
1 
I 
I 
II 
I 
II\ 
I 
II 
1 
I 
I 
I 
I 
I 



08/04/92 19:43 I wcal standard r e p  

I 
r e p  

wcal standard 
'08/04/92 19:44 

Ba- 
CU- 

08/04/92 
ISC blank 

I' 0 8 / 0 4 / 9 2 

'blank 
08/04/92 19:49 1, Ba- av 

cu- av 

19:52 
#1 standard r e p  

r e p  

I 
r e p  

"#l standard 
08/04/92 19:53 

Ba- av 
I 

#2 standard 
g08/O;Ly2 19 

' cu- 

8/04/92 19:58 
3 standard r e p  

r e p  

I 
r e p  

3 standard 
8/04/92 19:59 

1 Ba- 
1 cu- 
2 Be- 
2 cu- 
3 Ba- 
3 cu- 

252.27 
485.87 

1 Ba- 
1 cu- 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

0.0170 
0.3629 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

0.5081 
1.6049 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

2.0300 
5.0516 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

-4 
e m  275.4 conc 50.00 
e m  508.8 conc 50.00 
e m  250.3 conc 50.00 
e m  483.9 conc 50.00 
e m  231.2 conc 50.00 
e m  464.9 conc 5 0 . 0 0  

sd 22.161 %cv 8.78 conc 50.00 
sd 22.004 %cv 4.53 conc 50.00 

e m  65.8 
e m  829.2 

ratio 0.0139 
ratio 0.4405 
ratio 0.0177 
ratio 0.2825 
ratio 0.0194 
ratio 0.3656 

sd 0.00282 %cv 16.62 
sd 0.07907 %cv 21.79 

ratio 0.5163 conc 50.00 
ratio 1.5151 conc 50.00 
ratio 0.4970 conc 50.00 
ratio 1.5461 conc 50.00 
ratio 0.5110 conc 50.00 
ratio 1.7536 conc 50.00 

sd 0.00997 %cv 1.96 conc 50.00 
sd 0.12968 %cv 8.08 conc 50.00 

ratio 2.0395 conc 200.00 
ratio 5.2148 conc 200.00 
ratio 2.0071 conc 200.00 
ratio 4.9627 conc 200.00 
ratio 2.0434 conc 200.00 
ratio 4.9774 conc 200.00 

sd 0.01992 %cv 0.98 conc 200.00 
sd 0,14150 %cV 2.80 conc 200.00 

ratio 5.0217 conc 500.00 
ratio 11.6138 conc 500.00 
ratio 4.9448 conc 500.00 
ratio 11.5771 conc 500.00 
ratio 4.9680 conc 500.00 
ratio 11.6665 conc 500.00 



Ba- av 
cu- av 

08/04/92 20:02 
# 4  standard rep 

rep 
rep 
rep 
rep 
rep 

#4 standard. 
08/04/92 20:03 

Ba- av 
CU- av 

08/04/92 20:05 
CHECK HS rep 

rep 
rep 
rep 
rep 
reu - 

CHECK ns 
08/04/92 20: 06 

rep 
ICSAI 
08/04/92 20:16 

4.9782 
11.6192 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

9.8537 
22.7404 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

996.14 ug/L 
995.43 ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

498.51 ug/L 
500.49 ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

-2.75 ug/L 
-6..12 ug/L 

1 Ba- 

2 Ba- 

3 Ba- 

1 cu- 

2 cu- 

3 cu- 

sd 0.03946 %cv 0.79 conc 500.00 
sd 0.04496 %cv 0.39 conc 500.00 

r a t i o  9.8436 conc 1000.00 
ratio 22.9574 conc 1000.00 
ratio 9.8311 conc 1000.00 
ratio 22.6678 conc 1000.00 
ratio 9.8864 conc 1000.00 
ratio 22.5959 conc 1000.00 

sd 0.02898 %cv 0.29 conc 1000.0 
sd 0.19136 %cv 0.84 conc 1000.0 

conc 998.73 ug/L 
conc 993.64 ug/L 
conc 998.47 ug/L 
conc 995.25 ug/L 
conc 991.24 ug/L 
conc 997.38 ug/L 

sd 4.251 %cv 0.43 
sd 1.875 %cv 0.19 

conc 497.52 ug/L 
conc 501.06 ug/L 
conc 498.35 ug/L 
conc 503.42 ug/L 
conc 499.67 ug/L 
conc 491.00 ug/L 

sd 1.081 %cv 0.22 
sd 3.248 %cv 0.65 

conc -2.99 ug/L window edge 
conc -6.97 ug/L 
conc -2.69 ug/L 
conc -8.61 ug/L 
conc . -2.57 ug/L 
conc -2.78 ug/L 

sd 0.215 %cv 7.83 
sd 3.012 %cv 49.20 

conc 10.71 ug/L 
conc 0.01 ug/L 
conc 10.62 ug/L 
conc -3.32 ug/L 
conc 11.50 ug/L 
conc 5.83 ug/L 

I 
1 
1 
I 
I 
1 
1 
1 
I 
1: 
I, 
I 
I 
1 
I 
I 
I 
I 
I 



av 
av 

10.94 ug/L sd 0.480 %cv 
0.84 ug/L sd  4.628 %cv 

1 Ba- conc 678.36 us/L 
1 cu- conc 432.92 ug/L 
2 Ba- conc 679.30 ug/L 
2 cu- conc 425.26 ug/L 
3 Ba- conc 681.56 ug/L 
3 cu- conc 417.32 ug/L 

18/04/92 20:19 . . _ . C , _ _ . . . . .  . 

Ba- 
cu- av 425.17 ug/L 

,_.. av' ,,.-..___ 679.74' ug/L'' 

18/04/92 20: 22 
j8.056.lFH rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Be- 
rep 3 Cu- 

i8.056.1FH 
)8/04/92 20: 23 

Ba- av 26522.33 ug/L 
cu- av.. 1671.32 ug/L 

18/04/92 20: 25 
i8.056.1FH D rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 
rep 3 Cu- 

18.056.1FH D 
18/04/92 20: 26 

Ba- av 26082.25 ug/L 
cu- av 1632.68 ug/L 

8/04/92 20:29 
8.056.5FH rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 
rep 3 Cu- 

8.056.5FH 
8/04/92 20:30 

Ba- av 23115.81 ug/L 
cu- av 2775.18 ug/L 

8/04/92 20: 32 
8.056.5FH L rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 
rep 3 Cu- 

8.056.5FH L 
8/04/92 20:33 

sd 1.643 %cv 
sd 7.802 %cv 

conc 26437.08 ug/L 
conc 1667.51 ug/L 
conc 26445.51 ug/L 
conc 1666.61 ug/L 
conc 26684.41 ug/L 
conc 1679.84 ug/L 

sd 140.424 %cv 
sd 7.392 %cv 

conc 26187.08 ug/L 
conc 1650.00 ug/L 
conc 26190.29 ug/L 
conc 1633.84 ug/L 
conc 25869.39 ug/L 
conc 1614.20 ug/L 

sd 184.354 %cv 
sd 17.927 %cv 

conc 23452.89 ug/L 
conc 2770.58 ug/L 
conc 22966.85 ug/L 
conc 2833.88 ug/L 
conc 22927.71 ug/L 
conc 2721.09 ug/L 

sd 292.572 %cv 
sd 56.540 %cv 

conc 3875.67 ug/L 
conc 446.72 ug/L 
conc 3817.94 ug/L 
conc 460.00 ug/L 
conc 3856.87 ug/L 
conc 437.15 ug/L 

! 
4.39 
549.7 

0.24 
1.84 

0.53 
0.44 

0.71 
1 * 10 

1.27 
2.04 



Ba-  a v  3 8 5 0 . 1 6  ug/L sd 2 9 . 4 4 2  %cv 
cu- a v  4 4 7 . 9 6  ug/L sd 1 1 . 4 7 5  %cv 

0 8 / 0 4 / 9 2  2 0 : 3 6  
58 .056 .9FH rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 
rep 3 Cu- 

58.056.9FH 
0 8 / 0 4 / 9 2  2 0 : 3 7  

Ba- a v  2 9 3 8 1 . 6 4  ug/L 
cu- a v  4 0 5 8 . 8 7  ug/L 

0 8 / 0 4 / 9 2  2 0 : 3 9  
58.056.4BH rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH 
0 8 / 0 4 / 9 2  2 0 : 4 1  

Ba- a v  
cu- a v  

0 8 / 0 4 / 9 2  2 0 : 4 3  
58.056.4BH D rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH D 
0 8 / 0 4 / 9 2  2 0 : 4 4  

Ba- a v  
c u- a v  

08 /04 /92  2 0 : 1 7  
58.056.8BH 

58.056.8BH 
0 8 / 0 4 / 9 2  20 :48  

Ba- 
cu- 

0 8 / 0 4 / 9 2  2 0 : 5 0  
58.056.8BH L 

58.056.8BH L 
0 8 / 0 4 / 9 2  2 0 : 5 1  

1 Ba- 
1 cu- 
2 Ba- 
2 cu-  
3 Ba- 
3 cu- 

1 2 7 5 . 6 2  ug/L 
1 8 3 . 3 9  ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu-  

1 2 8 2 . 8 9  ug/L 
1 9 2 . 9 3  ug/L 

c o n c  29660 .00  ug/L 
c o n c  4 0 2 4 . 1 1  ug/L 
c o n c  2 9 0 9 5 . 9 0  ug/L 
c o n c  4 0 7 5 . 6 6  ug/L 
c o n c  2 9 3 8 9 . 0 3  ug/L 
c o n c  4 0 7 6 . 8 3  ug/L 

sd 2 8 2 . 1 2 0  %cv 
sd 3 0 . 1 0 6  %cv 

c o n c  1 2 7 5 . 9 8  ug/L 
c o n c  1 8 0 . 5 2  ug/L 
c o n c  1 2 7 7 . 5 0  ug/L 
c o n c  1 8 3 . 9 0  ug/L 
c o n c  1 2 7 3 . 3 7  ug/L 
c o n c  1 8 5 . 7 4  ug/L 

sd 2 . 0 8 8  %cv 
sd 2 . 6 4 9  %cv 

c o n c  1 2 8 2 . 3 5  u</L 
c o n c  1 9 0 . 6 1  ug/L 
c o n c  1 2 8 7 . 9 5  ug/L 
c o n c  1 9 8 . 0 3  ug/L 
c o n c  1 2 7 8 . 3 7  ug/L 
c o n c  1 9 0 . 1 5  ug/L 

sd 4 . 8 1 2  %cv 
sd 4 . 4 2 3  %cv 

rep 1 Ba- c o n c  2 5 8 . 7 0  ug/L 
rep 1 Cu- c o n c  1 0 7 . 3 7  ug/L 
rep 2 Ba- c o n c  2 5 7 . 2 3  ug/L 

rep 3 Ba- c o n c  256 .04  ug/L 
rep 3 Cu- conc 9 6 . 6 7  ug/L 

rep 2 Cu- c o n c  9 1 . 1 2  ug /L  

1 . 3 3 6  %cv 
8 . 2 6 3  %cv 

a v  
. .  . .  

rep 1 Ba- c o n c .  4 6 . 3 5  ug/L 
rep 1 Cu- c o n c  7 . 7 2  ug/L 
rep 2 Ba- c o n c  4 8 . 1 0  ug/L 
rep 2 Cu- c o n c  9 . 5 8  ug/L 
rep 3 Ba- conc 4 7 . 1 2  ug/L 
rep 3 Cu- c o n c  7 . 4 5  ug/L 

0 . 7 6  
2 . 5 6  

0 . 9 6  
0 . 7 4  

0 . 1 6  
1 . 4 4  

0 . 3 8  
2 . 2 9  

0 . 5 2  
8 . 4 0  

1 
1 
a 
I 
I 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
f l  
I 
I 



I 
i av 

a v  

0 8 / 0 4 / 9 2  20 :54  
58 .056 .12BH rep 

rep 
m 
1 

rep 

Ba- a v .  

5 8 . 0 5 6 . 1 2 8 8  
0 8 / 0 4 / 9 2  2 0 : 5 5  I 

cu- av 

& 8 / 0 4 / 9 2  20 :57  -' 

C C V l  rep 

1 
L V l  

I 
cu- av 

6 8 / 0 4 / 9 2  21 :04  
ICSAF rep 

RCSAF 
0 8 / 0 4 / 9 2  21 :05  

av 
a v  

8 / 0 4 / 9 2  2 1  : 08 
CSABF rep 

rep 
rep 
rep 
rep 
rep 

CSABF 
8 / 0 4 / 9 2  2 1 : 0 9  

4 7 . 1 9  ug/L sd 0 . 8 7 7  %cv  1 . 8 6  
8 . 2 5  ug/L sd 1 . 1 5 7  %cv  1 4 . 0 2  

1 Ba- c o n c  2 4 6 . 3 7  ug/L 
1 cu- c o n c  4 0 . 7 6  ug/L 
2 Ba- c o n c  2 4 4 . 8 4  ug/L 

3 Ba, c o n c  2 4 7 . 0 2  ug/L 
2 cu- c o n c  5 7 . 7 7  ug/L 

3 cu- c o n c  4 3 . 1 1  ug/L 

2 4 6 . 0 7  ug/L sd 1 . 1 1 7  %cv 0 . 4 5  
4 7 . 2 2  u g / d u  sd 9 . 2 1 7  Xcv 19 .52  

1 Ba- c o n c  5 0 0 . 7 1  ug/L 
1 cu- c o n c  4 9 1 . 7 6  ug/L 
2 Ba- c o n c  4 9 6 . 6 5  ug/L 
2 cu- c o n c  5 0 7 . 8 2  ug/L 

3 cu- c o n c  5 0 2 . 4 2  ug/L 
3 Ba- c o n c  4 9 5 . 5 9  ug/L 

4 9 7 . 6 5  ug/L sd 2 . 7 0 3  %cv 0 . 5 4  
500.66 ug/L sd 8 . 1 7 5  %cv 1 . 6 3  

1 Ba- c o n c  - 2 . 3 6  ug/L 
1 cu- c o n c  -10.26 ug/L 

2 cu- c o n c  -7 .80  ug/L 
3 Ba- c o n c  - 2 . 0 7  ug/L 
3 cu- c o n c  - 7 . 6 8  ug/L 

2 Ba- c o n c  - 2 . 9 1  ug/L 

- 2 . 4 5  ug/L sd 0 . 4 2 9  %cv  1 7 . 5 5  
- 8 . 5 8  ug/L sd 1 . 4 5 5  %cv  1 6 . 9 5  

1 Ba- c o n c  1 0 . 4 1  ug /L  
1 cu- c o n c  2 . 3 3  ug/L 
2 Ba- c o n c  1 0 . 3 1  ug/L 
2 cu- c o n c  2 . 0 8  ug/L 
3 Ba- c o n c  1 0 . 4 6  ug /L  
3 cu- c o n c  - 0 . 3 8  ug/L 

1 0 . 3 9  ug/L sd 0 . 0 7 7  %cv 0 . 7 4  
1 . 3 4  ug/L sd 1 . 4 9 4  %cv 1 1 1 . 2  

1 Ba- c o n c  6 7 0 . 7 0  ug/L 
1 cu- c o n c  4 1 7 . 6 3  uq/L 
2 Ba- c o n c  6 7 8 . 1 7  ug /L  
2 cu- c o n c  4 1 3 . 1 4  ug/L 
3 Ba- c o n c  6 7 8 . 9 0  ug/L 
3 cu- c o n c  4 1 5 . 8 8  ug/L 



av 675.92 uq/L 
av 415.55 ug/L 

sd 
sd 

4.534 %cv 0.67 
2.263 %cv 0.54 

1 
1 
6 
I 
I 
a 
I 
I 
I 
8 
I 
I 
I 
I 
I 
I 
I 
II 
I 



-------_________________________________-------------------------------------- 
Element: Se Wavelength: 196.0 

I *  
9 

8 

Zlement File: SE-MSR.GEL 
at e: 08/05/92 Time: 07:36 Slit: 2.0 L 
ata File: E080592R.DRT ID/Wt File: 21435. IDW Lamp Ciurrent: 0 
Technique : HGR Calib. Type: Method of add. Energy: 62 -------_____________---------------__---------------------------------------_- 
24222252522225224~2222222222254222252525222222252~22222222222222222222225552~5 

f e  ID: Rlank Seq. No.: 00001 R/S Pos. :  0 Date : 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 0 
eplicate 1 Time: 07:38 
:'eak Rrea ( R - s )  : 0.005 Peak Height (a ) :  0.005 

Background Pk Height (a ) :  0.056 Pk Rrea (R-s) : 0.166 
lank Corrected Pk Rrea (R-s) : 0.005 

3e ID: 58.056. IFH Seq. No.:  00002 R/S Pos.: 6 Date : 08/05/92 

dispensed: 20 from 0, 5 from 39, 10 from 6 
teplicate 1 Time: 07:41 
:'eak Rrea (17-5) : 0.010 Peak Height (R): 0.006 
c 
4 
t 
ackground Pk area (R-s): 0.133 Background P k  Height (R) : 0.063 

..lank Corrected Pk area (13-5) : 0.005 

ID: Rddition 1 Seq. N o . :  00003 R/S Pos.: 6 Date: 08/05/92 

.iL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 6 
plicate 1 Time: 07:44 
.ak Flrea (Fl-s) : 0.011 Peak Height (R): 0.007 P .ackground Pk Rrea (R-s) : 0.088 

I? ID: Rddition 2 Seq. No. :  00004 Fl/S Pos.: 6 Date: 08/05/92 

Background P k  Height (R): 0.046 
llank Corrected P k  Rrea (R-s) : 0.006 

dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 6 
plicate 1 Time: 07:47 

.eak Rrea (R-s) : 0.016 Peak Height ( a ) :  0.008 
kckground Pk Rrea (R-s): 0.091 Background Pk Height (R): 0.043 
ank Corrected Pk area (R-s) : 0.011 

# 
@ 
i 
s 
is 

ID: addition 3 Seq. N o . :  00005 R/S Pas.: 6 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 6 
:eplicate 1 Time: 07:50 
ak Rrea (R-s) : 0.022 Peak Height (a ) :  0.010 
ckground Pk Rrea (R-s) : 0.090 Background P k  Height (e)': 0.035 
ank Corrected P k  Rrea (R-s): 0.017 

pansion )100 is not allowed. No calibration has occurred. 8. ID: 58.056. IFH Seq. No.:  00002 R/S Pos.: 6 Date: 08/05/92 

ncentration (ug/L  ) :  -------- 
42222252222222222422~2242422242242~2~2~2~24~2222222225~22244224222422~2425~22 

ID: 58.056.5FH Seq. N o . :  00006 R/S Pos.: 7 Date : 08/05/92 

I dispensed: 20 from 0, 5 from 39, 10 from 7 



ieplicate 1 Time: 07:53 
:'eak Rrea ( R - 5 )  : 0.021 Peak Height (R) : 0.010 
3ackground Pk area (R-s) : 0.078 Background Pk Height (R) : 0.037 
+lank Corrected Pk Rrea (R-s): 0.016 

;e ID: addition 1 Seq. No. : 00007 R/S Pos. :  7 Date: 08/05/92 

IL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 7 
Ieplicate 1 Time: 07:55 
:'eak Rrea (R-s) : 0.024 Peak Height (0): 0.011 
lackground Pk Rrea (a-s) : 0.077 Background Pk Height (R) : 0.035 
Ilank Corrected Pk Rrea (R-s):  0.019 

;e ID: Rddition 2 Seq. No 

(L dispensed: 10 from 0, 5 from 39, 
?eplicate 1 
'eak Rrea (R-s) : 0.031 
lackground Pk area (CI-s) : 0.075 
(lank Corrected Pk Rrea ( R - s )  : 0.025 

;e ID: Rddition 3 Seq. No 

: 00008 R/S Pos.: 7 Date : 08/05/92 

0 from 3, 10 from 7 
Time: 07:58  
Peak Height (FI) : 0.013 
Background Pk Height (R) : 0.032 

: 00009 a/s Pos.: 7 Date : 08/05/92 

LL dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 7 
teplicate 1 Time: 08:01 
'eak area (R-5): 0.035 Peak Height (R) : 0.013 
lackground Pk area (R-s) : 0.085 Background P k  Height (R) : 0.041 
{lank Corrected Pk area (CI-s) : 0.030 

;e ID: 58. 056.5FH Seq. No.: 00006 R/S Pos.: 7 Date: 08/05/92 

:oncentration (ug/L  ) :  62.0 

:orrelation coefficient: 0.95779 Slope: 0.0003 

[ HDisnlaY, Calibration - C:WA Ul4 

Int: 0.017 

q c  . '  -. ., 0.- 0 1, I, 1 '.: -, 



,IL dispensed: 20 from 0, 5 from 39, 10 from 8 
Xeplicate 1 
'eak Rrea (Fl-s): 0.019 Peak Height (R) : 0.009 

3lank Corrected Pk Flrea (R-s): 0.014 

Time: 08:04 

Background Pk Height (a ) :  0.029 

I 
ff ackgronnd Pk Rrea (Fl-s) : 0.069 

6 e  ID: Rddition I Seq. No. : 00011 R/S Pos.: 8 Date: 08/05/92 

?L dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 8 
eplicate 1 Time: 08:07 
eak area (Fl-s) : 0.021 Peak Height (a)': 0.009 

lank Corrected Pk Rrea (0 -s)  : 0.016 
Background Pk Height (a ) :  0.046 

I;: 
I =e 

4 eplicate 1 

b 
1' 

3ackground Pk Flrea (13-5): 0.096 

ID: Flddition 2 Seq. N o . :  00012 Fl/s Pos.: 8 Date: 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 3, l0.from 8 
Time: 08:10 
Peak Height (R): 0.011 :leak Rrea (R-s) : 0.023 

ackground Pk Rrea (0 -5 )  : 0. 108 Background Pk Height (Fl) : 0.053 
lank Corrected Pk Flrea (Fl-s): 0.018 

ID: Flddition 3 Seq. No.: 00013 R/S POS. : 8 Date: 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 8 
Time: 08:13 
Peak Height (R): 0.014 ~~~i~~~~ (A-s) : 0.032 

ckground Pk Flrea (R-s): 0.107 Background Pk Height (R) : 0.048 
3lank Corrected Pk area ( R - s ) :  0.027 

e standard additions calibration curve may not be linear. 
ID: 58.056.9FH Seq. No.: 00010 n / s  Pos. :  8 Date: 08/05/92 

ncentration (ug/L 1 :  50.6 
B O  
:orrelation coefficient: 0.99034 SloDe: 0.0003 Int: 0.013 

[MDisulaY Calibration - C:Wh U t '  



r55255154222452225252555552222552555255525555555552252~252255252555522222552525 

a/s p o s . :  9 Date: 00/05/92 ;e ID: 58.056.4BH Seq. No. :  00014 

IL dispensed: 20 from 0, 5 from 39, 10 from 9 
2eplicate 1 Time: 00:16 
:leak area (R-S): 0.019 Peak Height (a) : 0.010 
hckground Pk area (FI-s) : 0.267 Background Pk Height ( a ) :  0.133 
!lank Corrected Pk area (R-s): 0.014 

;e ID: addition 1 Seq. N o . :  00015 a/s p o s . :  9 Date : 08/05/92 

rL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 9 
?eplicate 1 Time: 00:19 
3eak area (12-5) : 0.022 Peak Height (123) : 0.011 
jackground Pk area (R-s)  : 0.305 Background Pk Height (13) : 0. 166 
?lank Corrected Pk area ( a - s ) :  0.017 

;e ID: addition 2 Seq. No.: 00016 a/s p o s . :  9 Qat e: 00/05/92 

iL dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 9 
7eplicate 1 Time: 08:22 
:'eak Rrea (FI-s) : 0.026 Peak Height (FI) : 0.017 
3ackground P k  area (R-s) : 0.306 Background P k  Height (a ) :  0.173 
?lank Corrected Pk area (CI-s) : 0.021 

3e ID: addition 3 Seq. No.:  00017 a/s Pos.:  9 Date: 88/05/92 

.IL dispensed: 10 from 0, 5 from 39, 10 from 4, 1 0  from 9 
ieplicate 1 Time: 00:24 
:leak area ( Q - S ) :  0.035 Peak Height (13) : 0.023 
3ackground Pk area ( R - s ) :  0.193 Background Pk Height (a) : 0.102 
?lank Corrected Pk area (FI-s): 0.030 

;e ID: 50.056.4BH Seq. No.:  00014 a/s P o s . :  9 Date : 00/05/92 

:oncentration (ug/L ) :  44.0 

:orrelation coefficient: 0.99057 Slope: 0.0003 Int: 0.014 

i 
1 
1 
1 
1 
1 
1 
1 
1 
I' 
1 
1 
1 
1 
1 
3 
1 
1 
1 
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8 
I 

I ~ D i s r d a ~  Ca l ibra t ion  - C:WA UI4 

, zczzzzrzzczzrzzzzrzzzzzzzzzrzzrzzzzzz~zzzzr~zzrz rzz~zzrzzzzzzzz~zzz~rzzzzzrzzz  

ID: 58.056.8RH Seq. No.: 00018 R/S P o s . :  10 Date: 08/05/93 P 
8 
16 
k 
I 
4. 
8 
I 
I 

k 

iL dispensed: 20 from 0, 5 from 39, 10 from 10 
plicate 1 Time: 08:27 
ak Rrea (R-s) : 0.022 Peak Height (a ) :  0.011 

ank Corrected Pk Rrea (13-s): 0.017 
kckground Pk Rrea (R-SI: 0.177 Background Pk Height (R): 0.071 

ID: Rddition 1 Seq. No.: 00019 R/S F'os. : 10 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 10 
plicate 1 Time: 08:30 

ckground Pk Rrea (R-s): 0.207 Background Pk Height (R) : 0.005 
ank Corrected Pk area (0-s) : 0.022 

:'eak Rrea (Fl-s) : 0.027 Peak Height (a ) :  0.014 

ID: Flddition 2 Seq. No.: 08020 R/S Pas.: 10 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 3, 18 from 10 
Time: 08:33 !eplicate 1 

'ak Rrea (R-s) : 0.031 Peak Height ( G I ) :  0.021 
ckground Pk area (R-s): 0.237 Background Pk Height (R): 0. 109 

,lank Corrected Pk area (R-s): 0.026 

ID: Rddition 3 Seq. No.: 00021 R/S Pos.: 10 Date: 08/05/92 

,L dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 10 
plicate 1 Time: 08:36 
ak Rrea (R-s) : 0.045 Peak Height (R) : 0.024 

ank Corrected Pk Rrea ( R - s ) :  0.040 
Background Pk Height (R): 0.101 rackground Pk Rrea (R-s) : 0.223 

ID: sa. 056. BRH Seq. NO.: 00018 R/S Pos.: 10 Date : 08/05/92 

centration ( u g / L  1 : 36.2 

B 
S1 ope : 0.0005 Int: 0.017 'orrelation coefficient: 0.99984 

1 



I n R i s n l a ~  Calibration - C:WB UI4 

, 5 4 5 5 ~ ~ 5 5 5 ~ 5 5 5 4 4 4 5 5 5 5 5 5 ~ ~ ~ 5 5 ~ 5 4 ~ 5 5 5 5 4 5 ~ 4 ~ ~ ~ 5 5 ~ ~ ~ ~ 5 5 ~ 5 4 ~ ~ 5 5 ~ 5 4 4 4 4 5 4 4 4 ~ 4 ~ ~ 5 5 5 5 4 4 4  

;e ID: 58.056.12BH Seq. No. :  00022 R/S Pos. : 11 Date: 08/05/92 

IL dispensed: 20 from 0, 5 from 39, 10 from 1 1  
?eplicate 1 Time: 08:39 
jeak Rrea ( R - 5 )  : 0.009 Peak Height ( R ) :  0.007 
Jackground Pk Rrea (FI-s) : 8.244 Background P k  Height (12): 0.119 
?lank Corrected Pk Rrea ( R - 5 )  : 0. 004 

;e ID: Rddition 1 Seq. No.:  00023 R/S Pos. :  1 1  Date: 08/05/92 

rL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 1 1  
teplicate 1 Time: 08:42 
:'eak Rrea (R-s) : 0.016 Peak Height ( R )  : 0.009 
Jackground Pk Rrea (R-s): 0.300 Background Pk Height ( R ) :  0.178 
>lank Corrected Pk area ( R - s ) :  0.011 

>e ID: Rddition 2 Seq. No.: 00024 R/S POS. : 1 1  Date: 08/05/92 

IL dispensed: 1 0  from 0, 5 from 39, 10 from 3, 10 from 1 1  
teplicate 1 Time: 08:45 
3eak Rrea (13-5) : 0.020 Peak Height (R): 0.010 
tackground Pk Rrea (R-s): 0.301 Background P k  Height ( R ) :  0.181 
ilank Corrected P k  area (R-s) : 0.015 

;e ID: Rddition 3 Seq. No.: 00025 R/S Pos. : 1 1  Date : 08/05/92 

iL dispensed: 10 from 0, S from 39, 10 from 4, 10 from I t  
teplicate 1 Time: 08:48 
:'e& Rrea (R-s) : 0.033 Peak Height (R) : 0.015 
3ackground Pk Rrea (R-s): 0.311 Background P k  Height (13) : 0.196 
3lank Corrected Pk Rrea (12-5): 0.028 

-he standard additions calibration curve may not be linear. 
;e ID: 58. 056.12BH Seq. No.: 00022 R/S Pos. : 11 Date: 08/05/92 

:oncentration (ug/L ) :  10.3 

_. 
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I .orrelation coefficient: 0.99481 Slope: 0.0005 Int: 0.005 

2222224422442222222222224222222222222222222222~222222224222222~22422224222424 

ID: Blank Seq. N o . :  00026 R/S Pos.: 0 Date : 08/85/92 
1 

dispensed: 10 from 0, 5 from 39, 10 from 0 
leplicate 1 Time: 09:20 
ak Flrea (R-s) : 0.002 Peak Height (R) : 0.004 
ckground Pk area (R-s) : 0.037 Background Pk Height (R) : 0.015 
ank Corrected Pk Rrea (R-s) : -0.003 

1 

to-zero performed. t .- 
,2222422422222242222242224222442422222222222224222222242222224222222244~222~444 

I D :  58.056. 1FH Seq. No.:  00027 Fl/S Pas.: 6 Date : 08/05/92 

dispensed: 20 from 0, 5 from 39, 10 from 6 
plicate 1 Time: 09:ZZ 
ak Rrea (a-s): 0.018 Peak Height (R) : 0.010 

1 

I 
d 
I 
w 

ig ckground Pk Rrea (R-s): 0.131 Background Pk Height (R) : 0.070 
$lank Corrected Pk Rrea (R-s) : 0.016 

ID: Rddition 1 Seq. NO. :  00028 R/S P o s . :  6 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 6 
plicate 1 Time: 09:25 
ak Rrea ( 1 3 - s ) :  0.025 Peak Height (R) : 0.012 

ank Corrected Pk Rrea (R-s) : 0.023 
gackground Pk Flrea ( R - s )  : 0.232 Background Pk Height (a ) :  0.162 

ID: Rddition 2 Seq. No.: 00029 R/S P a s . :  6 Date: 08/05/92 ;e 

dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 6 
plicate 1 Time: 09:28 

ckground Pk Rrea (R-s) : 0.295 Background Pk Height (R) : 0.207 
'eak Flrea (R-s) : 0.028 Peak Height ( 0 ) :  0.014 

I ank Corrected Pk Rrea (R-s): 0.026 



R/S Pos.: 6 Date : 08/05/92 ;e ID: Rddition 3 Seq. No.: 00038 

IL dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 6 
?eplicate 1 Time: 09:31 
'eak area ( R - 5 )  : 0.037 Peak Height ( a ) :  0.016 
\ackground Pk area (FI-5) : 0.306 Background P k  Height (a)  : 0.222 
\lank Corrected P k  area ( P S I  : 0.035 

'he standard additions calibration curve may not be linear. 
;e I D :  53.056.1FH Seq. No.: 00027 FI/S Pos.: 6 Date : 013105192 

:oncentration (ug/L ) :  49.5 v ~ k : >  zzo L,-t;la, 
:orrelation coefficient: 0.98179 Slope: 0.0004 Int: 0.018 

2 4  3 a.l-b+j5 2 

HlDisDlau Calibration - C:W USEinllll FILEnELEHENnSE #! 

ul 
I 

G 

Method o f  Ildd. 
Corr. Coef.: 8.98179 

Interceot: 8.8lB 
~ i o p e ;  e, me4 

Concentration 5d.8 

/ 
/- 

.~4422422222222242~2222222222222222~222222222222222222222222222222222222~22222~ 

:e ID: 5 a . 0 5 6 . 5 ~ ~  Seq. No.: 00031 a/s Pos.: 7 Date: 0aI05192 

:L dispensed: 20 from 0, 5 from 39, 10 from 7 
!eplicate 1 Time: 09:34 
'eak a r e a  (a-s): 0.1623 Peak Height (a)  : 0.010 
ack grou n d  P k  a r e a  (64-5): 0.170 Background P k  Height ( a ) :  0.094 
*lank Corrected Pk a r e a  (CI-s) : 0.021 

:e ID: addition 1 Seq. No.: 00032 a/s PO5.E 7 Date : 08/05/92 

tL dispensed: 10 from 0, S from 39, 10 from 2, 10 from 7 
:eplicate 1 Time: 09:37 
'eak a r e a  (6l-s) : 0.026 Peak Height (a) : 0.012 
Zackground P k  a r e a  (FI-5) : 0.215 Background P k  Height ( C I ) :  0.110 
;lank Corrected P k  a r e a  (a-s) : 0.024 

.e ID: addition 2 Seq. No.: 00033 a/s Pos.: 7 Date : 08/05/92 
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1 1  dispensed: 18 from 0, 5 from 39, 10 from 3, 10 from 7 
{eplicate 1 
eak Flrea (61-5) : 0.028 Peak Height (Fl) : 0.013 

'lank Corrected Pk FIrea (Fl-s): 0.026 

Time: 09:40 

Background P k  Height (Fl): 0. 151 

I -  
I ackground Pk Flrea (FI-s) : 0.256 

1. ID: Qddition 3 Seq. No.: 410034 Fl/s Pos.: 7 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 7 
plicate 1 Time: 09:43 
ak FIrea (Fl-s) : 0.036 Peak Height (Fl) : 0.016 

ank Corrected Pk Qrea (Fl-s): 0.034 
ackground Pk area (FI-s) : 0.219 Background Pk Height (a ) :  0. 116 

di 
Y e ID: 58.056.5FH Seq. No.: 08831 FI/s Pos.: 7 Qat e : 08/05/92 

orrelat ion coefficient: 0.99912 Slope: 0.0003 Int: 0.821 

1 
I 
I 
I 
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1 

M Display Calibration - C:WA_USER\IIII FILEnELEHEHnSE H! 

UI 
I 

Q 
I 

Method of hdd, 
Corn. Coef.: 8.99912 

1- /'. Slope; 8,8883 
Interceot: 8. 821 

/-' 
/ 

Concentration 5e'. 8 



,iL dispensed: 10 from 0, 5 from 39, 10 from 0 
.3eplicate 1 Time: 10:05 
:leak area (Fl-s) : -0.001 Peak Height (Fl) : 0.018 
3ackgronnd Pk Rrea ( 6 2 - 5 ) :  0.004 Background Pk Height (Fl) : 0.022 
3lank Corrected Pk Rrea (Fl-s) : -0.001 

1 

quto-iero performed. 

~224~2222222~2~2~2~242224222242242424424h2244~222222442~24222242222224422222~22 

ri ID: 58.056.1FH Seq. No.: 00036 Fl/S Pos.: 6 Date: 08/05/92 

.IL dispenseds 20 from 0, 5 from 39, 10 from 6 
3eplicate 1 Time: 10:08 
3eak Flrea (R -s ) :  0.011 Peak Height (Fl): 0.022 
3ackground Pk Rrea (Fl-E.) : 0.013 Background Pk Height (R) : 0.034 
3lank Corrected P k  area (61-5): 0.012 

ri ID: RDDITION 1 Seq. No.: 00037 Fl/S Pos.: 6 Date : 08/05/92 

1 
as? s - 3 ~  

i L  dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 6 
3eplicate 1 Time: 10:ll 
>eak Rrea (R-s) : 0.005 Peak Height (a): 0.019 
3ackground Pk Rrea (R-5) : 0.027 Background Pk Height (63) : 0.030 
3lank Corrected Pk Rrea (Fl-s) : 0.006 

r i  ID: RDDITION 2 Seq. No.: 00038 R/S Pos.:  6 Date: 08/05/92 1 
.iL dispensed: 10 from 0, 5 from 39, 10 from 3, 1 0  from 6 
ieplicate 1 Time: 10:14 
:'eak Flrea (12-5) : 0.001 Peak Height (a):  0.025 
3ackground Pk Flrea (Fl-s) : 0.039 Background Pk Height (R) : 0.043 
3lank Corrected Pk Rrea (R-s )  : 0.002 

:1 ID: FlDDITION 3 Seq. No.: 00039 Fl/S Pos.: 6 Date: 08/05/92 

rL dispensed: 10 from 0, 5 from 39, 10 from 4, 1 0  from 6 
?eplicate 1 Time: 10:17 
"eak Flrea (FI-s) : 0.015 Peak Height (Fl): 0.028 
hckground Pk area (9-s) : 0.038 Background P k  Height (FI) : 0.041 
)lank Corrected Pk Rrea (Fl-s) : 0.016 

1 
1 
1 
1 
1 

jtandard abs. & conc. values are not in the same order. 
-1 ID: 58.056.1FH Seq. No.: 00036 R/S Pos.: 6 Date: 08/05/92 

:oncentration (ug/L ) : -------- 
.222222222422h222442422422422222~44442422442h24224244~2424242444~24244442424222 

.1 ID: 58.056.5FH Seq. No.: 00040 R/S Pos.: 7 Date: 08/05/92 

.iL dispensed: 20 from 0, 5 from 39, 10 from 7 



eplicate 1 Time: 10:19 

ackground Pk area (R-s): 0.058 
:leak Rrea (FI-s) : 0.003 Peak Height (a ) :  0.024 

Background Pk Height (R) : 0.046 

a 
I 
I lank Corrected P k  Rrea (R-s): 0.004 

ID: RDDITION 1 Seq. No.: 08841 R/S Pos.: 7 Date : 08/05/92 

.L dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 7 
Time: 10:22 

Background Pk Height (a):  0.068 

eplicate 1 
eak Rrea (O-s): 0.006 Peak Height ( F I )  : 0.023 3 ackground Pk area (R-s): 0.052 

3lank Corrected P k  Rrea (R-s): 0.007 

ID: RDDITION 2 Seq. No 

dispensed: 10' from 0, 5 from 39, 
plicate 1 6 eak Rrea ( O - s )  : 0.811 

3ackground Pk area (R-s) : 0.051 
B a n k  Corrected P k  Rrea (O-s) : 0.012 

Date: 08/05/92 : 0004Z O/S Pos.: 7 

0 from 3, 10 from 7 
Time: 10:25 
Peak Height (a ) :  0.035 
Background Pk Height (R) : 0.056 

ri ID: ODDITION 3 Seq. No.: 00043 R/S Pos.: 7 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 7 
eplicate 1 Time: 10:28 
Ieak Rrea (FI-s) : 0.023 Peak Height (O) : 0.037 

ckground Pk Rrea (R-5) : 0.066 Background Pk Height (R) : 0.084 
ank Corrected P k  area (R-5): 0.024 

e standard additions calibration curve may not be linear. 

c 
E 

ID: 58.856. JFH Seq. No.: 00040 R/S Pos.: 7 Date : 08/05/92 

ncentration (ug/L ) :  16.1 

rrelation coefficient: 0.99718 v Slope: 0.0002 Int: 0.003 



~ ~~~~~~ 

HI Disnlay Cal ibrat ion  - UNTITLED 
a, 1324- 

UI 
I 

Q 

.0 

P A 3  
A’. 

/’ 

/.* 

/Pi2 
Method o f  Pdd, 
Corr. Coef.: 8.99718 
S low:  &RE82 
Interceot: 8.883 

/ 4  

~2222225545525555225224455~222525222225222~2222222252252~524222225224~222222~22 

r i  I D :  58.056.9FH Seq.  No.: 00044 Fl/s Pos . :  8 D a t e :  08/05/92 

1iL d i s p e n s e d :  20 f rom 0, 5 from 39, 10 f rom 8 
i a p l i c a t e  1 Time: 10:31 
2eak Ores (FI-5) : 0.006 P e a k  H e i g h t  (FI) : 0.026 
3 a c k g r o u n d  Pk FIrea (FI-s) : 0.068 B a c k g r o u n d  P k  H e i g h t  ( F l )  : 0.070 
3 l a n k  C o r r e c t e d  Pk FIrea (FI-s) : 0.007 

r i  ID: FIDDITION 1 Seq.  No.: 00045 FI/S Pos . :  8 D a t e :  08/05/92 

AL d i s p e n s e d :  10 from 0, 5 from 39, 10 f rom 2, 10 f rom 8 
3 e p l i c a t e  1 Time:  10:34 
I‘eak area (FI-s) : 0.014 P e a k  H e i g h t  (FI) : 0.034 
3 a c k g r o u n d  Pk a r e a  (FI-s) : 0.062 B a c k g r o u n d  Pk H e i g h t  (0): 0.073 
3 l a n k  C o r r e c t e d  Pk Rrea (FI-s) : 0.015 

r i  I D :  FIDDITION 2 Seq.  No.: 00046 FI/s Pos . :  8 D a t e :  08/05/92 

IL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f rom 3, 10 f rom 8 
i e p l i c a t e  1 Time:  10:37 
> e a k  R r e a  (a-s): 0.009 P e a k  H e i g h t  (FI) : 0.029 
3ackground  Pk FIrea (FI-s) : 0.080 B a c k g r o u n d  Pk H e i g h t  (FI) : 0.086 
3 l a n k  C o r r e c t e d  Pk FIrea (FI-s) : 0.010 

il  I D :  FlDDITION 3 Seq. No.: 00047 FI/s Pos . :  8 D a t e :  08/05/92 

AL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f r o m  4, 10 from 8 
3 e p l i c a t e  1 Time:  10:40 

3 a c k g r o u n d  Pk Flrea (FI-s) : 0.091 B a c k g r o u n d  Pk H e i g h t  (FI): 0.141 
3 l a n k  C o r r e c t e d  Pk area (FI-s): 0.027 

3 t a n d a r d  abs. & conc .  v a l u e s  a r e  n o t  i n  t h e  same o r d e r .  

FIrea (C I -s )  : 0.026 P e a k  H e i g h t  (FI) : 0.050 
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ID: 58.~1~6. ~ F H  Seq. No.: 8(a644 w s  POS.: 8 Date: 08/05/92 

oncentration (ug /L  ) : -------- F 
1 
I 
1 
I 
I 
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1 



............................................................................... 
:lement File: TL-MSR.GEL Element: T1 Wavelength: 276.8 
)at e: 08/05/92 Time: l0:45 Slit: 0.7 L 
)at a Fi 1 e : E080592R. DOT ID/Wt File: 21435. IDW Lamp Current: 40 
-echnique: HGR Calib. Type: Method of add. Energy: 49 _________-__------------------------------------------------------------------ 
.55~2525552522425225555225252555555555~552555255~555555555552555555555552555555 

'1 ID: BLRNK Seq. No.: 00048 FI/s Pos.: 0 Date : 08/05/92 

tL dispensed: 10 from 0, 5 from 39, 10 from 0 
!eplicate 1 Time: 10:47 
'eak area (FI-s) : -0.000 Peak Height ( F I )  : 0.002 
>ackgronnd Pk Rrea (R-s) : 0.004 Background Pk Height (R) : 0.007 
$lank Corrected Pk Rrea (R-s): 0.001 

iuto-zero performed. 

255255555252255~252555525255525555~522255552~~5555222~2552555~~52552555~225525 

'1 ID: 58.056.1FH Seq. No.: 00049 FI/S Pos.: 6 Date: 08/05/92 

L dispensed: 20 from 0, 5 from 39, 5 from 6 
'eplicate 1 Time: 10:50 
'eak area ( 1 3 - s ) :  0.005 Peak Height (FI): 0.005 
!ackground Pk Rrea (R-s): 0.036 Background Pk Height (R) : 0.053 
lank Corrected P k  Rrea (FI-s): 0.005 

'1 ID: FIDDITION 1 Seq. No.: 00050 FI/S Pos.: 6 Qat e: 08/05/92 

$L dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 6 
?eplicate 1 Time: 10:53 
'eak Rrea (R-s) : 0.010 Peak Height (R): 0.011 
tackground Pk Flrea (R-s) : 0.038 Background Pk Height (R) : 0.079 
.lank Corrected P k  area ( R - 5 ) :  0.010 

1 ID: RDDITION 2 

L dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 6 
eplicate 1 Time: 10:56 
eak FIrea (12-s): 0.017 Peak Height (R) : 0.028 
sackground Pk area ( R - s )  : 0. 123 Background Pk Height (13) : 0.149 
lank Corrected P k  Rrea (R-s): 0.017 

1 ID: FIDDITION 3 Seq. No.: 00052 R/S Pos.: 6 Date: 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 4, 5 from 6 
eplicate 1 Time: 10:59 
eak Rrea (R-s): 0.035 Peak Height (13): 0.039 
ackground Pk area (13-s ) :  0.140 Background Pk Height ( F I )  : 0.183 
lank Corrected P k  Qrea (R-s): 0.036 

he standard additions calibration curve may not be linear. 
1 ID: 58.056.lFH Seq. No.: 00049 R/S Pos.:  6 Date: 08/05/92 

oncentration (ug/L ) : 30.3 

orrelation coefficient: 0.99909 Slope: 0.0002 Int: 0.005 

Seq. No.: 00051 FI/S Pos.: 6 Date: 08/05/92 
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H b s u l a Y  Calibration - C:WB USERW FlLEnELEHENnTL H: 

P f l 3  
I / ’  

/’. 
1.’ ./ 

PiG 
/ 

Hethod o f  Add, 

S l o w  8.8882 
Intercent: E. 885 

0 .--Ai Corr. Coef.: 8.99989 !y 

......................... &***@WL!!Sx$..,***** &[k! L!E .., *E 11 I D :  58.056.5FH &t**Seq.  No. : 00053 R/S Pos . :  7 D a t e  : 0 8 / 0 5 / 9 2  

Time: 11:W 
P e a k  H e i g h t  ( Q ) :  0.225 
Background  Pk H e i g h t  (R): 0.216 

ID: QDDITION 1 Seq .  No.: 00854 Q / S  P o s . :  7 D a t e  : 0 8 / 0 5 / 9 2  

tiL d i s p e n s e d :  l@ from 0, 5 
e p l i c a t e  1 
eak R r e a  (R-5): 0 . 0 1 3  Peak  H e i g h t  (R): 0.013 
a c k g r o u n d  Pk area  (0-5) : 0.899 Background  Pk H e i g h t  (R): 0. 143 

Q / S  Pos . :  7 Date: 0 8 / 0 5 / 9 2  

e i g h t  ( Q ) :  0.140 
ank  C o r r e c t e d  Pk a r e a  (R-s) : 0.020 

Seq .  No.: 08856 Date: 08/05/92 T 1  I D :  Q D D I T I O N  3 

d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f rom 4, 5 f rom 7 , 
e b a c k g r o u n d  s i g n a l  i s  c h a n g i n g  d u r i n g  BOC measurement .  

a k  Rrea  ( Q - s )  : 8.886 Peak  H e i g h t  ( Q ) :  0.102 
c k g r o u n d  Pk Flrea (12-5) : 8.447 Background  Pk H e i g h t  ( Q )  : 0.249 

Time: 11:11 

3 l a n k  C o r r e c t e d  Pk Q r e a  ( 0 - 5 ) :  0.086 

(.-; . 0 n r ; ; ”; I ‘ J  1.J _ _  ... 



curve may not be linear. 
5eq. No.: 00055 Q / S  Pos.: 7 Date: 08/05/92 

Slope: 0.0004 Int: -0.005 

1 

3, WI 

Y 
U 

221222422242k222422~2222242422~422422k22222222244242222~222442~224222224224242 

1 ID: 58.056.4BH 5eq. No.: 00057 Q/S Pos.: 9 Date : 08/05/9i 

L dispensed: 20 from 0, 5 from 39, 5 from 9 
eplicate 1 Time: 11:14 
eak area ( R - s ) :  0.048 Peak Height (R): 0.125 
ackground Pk Qrea (Q-s) : 0.027 Background Pk Height (Fl): 0.182 
lank Corrected Pk Flrea (R-5): 0.048 

1 ID: RDDITION 1 Seq. No.: 00058 Q/5 Pos.: 9 Date: 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 9 
he background signal is changing during BOC measurement. 
eplicate 1 Time: 11:17 
eak Qrea (Q-5)  : 0.025 Peak Height ( F I ) :  0.127 
ackground P k  area ( R - s )  : 0.030 Background Pk Height (Fl) : 0.193 
lank Corrected Pk Qrea (Q-s) :  0.02b 

1 ID: ClDDITION 2 Seq. No.: 00059 Q/5 Pos.: 9 Date : 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 9 
eplicate 1 Time: 11:20 
eak Qrea (FI-5) : 0.024 Peak Height ( Q )  : 0.027 
ackground P k  Flrea (Q-s) : 0.049 Background Pk Height ($3) : 0.098 
lank Corrected P k  area (Q-5 ) :  0.024 
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24444422424222222224242444444444~22242244424~4242442422222222444~4222222422244 

ID: BLFlNK Seq. No.: 00060 R/S Pos.: 0 Date : 08/05/92 

I 
r: dispensed: 10 from 0, 5 from 39, 10 from 0 
!eplicate 1 Time: 11:24 
eak Rrea ( R - s )  : 0.001 Peak Height ( R ) :  0.002 
ckgrolund Pk Flrea (Fl-s) : 0.005 Background Pk Height (13): 0.020 

Corrected Pk area (Fl-s): 0.001 

uto-zero performed. I 
.4~44442244424~2444444444444422~442~4~42442444~~42444442244242444422~4244244444 

ID: 58.056.9FH Seq. No. : @a061 R / S  POS.: a Date : 08/05/92 

L dispensed: 20 from 0, 5 from 39, 5 from 8 
eplicate 1 Time: 11:27 

Background Pk Height ( R ) :  0.204 

1' 
ak Rrea (Fl-s): 0.009 Peak Height (13): 0.011 & ckgronnd Pk Flrea ( R - s ) :  0.166 

(lank Corrected Pk Prea ( R - 5 )  : 0.008 

-E ID: RDDITION 1 Seq. No.:  00062 R / S  POS.: a Date : .08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 8 
plicate 1 Time: 11:30 
ak Rrea (12-s): 0.015 Peak Height (0): 0.016 

Background Pk Height (13): 0.172 
6 

1 
ig 
B 
i 
I 

Jackground Pk Rrea ( R - s ) :  0.091 
t a n k  Corrected Pk Rrea (Fl-s): 0.014 

'1 ID: RDDITION 2 Seq. N o . :  00063 R / S  POS.: a Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 8 
eplicate 1 Time: 11:33 
ak Flrea (0-s): 0.020 Peak Height ( a ) :  0.019 
ckground Pk Rrea (R-s): 0.101 Background Pk Height ( R ) :  0.107 
ank Corrected Pk Rrea (R-s): 0.020 

ID: RDDITION 3 Seq. No.: 00064 R / S  Pos.: 8 Date : 08/05/92 

r L  dispensed: 10 from 0, 5 from 39, 10 from 4, 5 from 8 
plicate 1 Time: 11:36 
ak @rea (0-s) : 0.035 Peak Height (R): 0.035 
ckground Pk Flrea ( R - s ) :  0.131 Background Pk Height ( R ) :  0.189 

ilank Corrected Pk Rrea ( R - s ) :  0.034 

e standard additions calibration curve may not be linear. 
ID: 58.056.9FH Seq. No. : 00061 R / S  Pos.: 8 Date : 00/05/92 '1 

ncentration (ug/L ) :  67.7 'I 
;orrelation coefficient: 0.99836 Slope: 0.0001 Int: 0.009 

I 

1 



( MDisnlay Calibration - C:W1 U S E R W  FJLEnELEMENnTL MSl 

8,834 /% 
/ // 

/' 
v) I p; 
Q: //J%l 

Method of Ldd, 
Cum. Coef.: 8.99836 

Interceot: 8.889 
s1OEP: e, em 

Concentration 2eB. e 
- 

- 2 4 4 4 4 4 4 4 4 2 4 4 2 4 4 4 2 4 4 4 4 4 4 ~ 4 ~ 4 4 4 4 4 ~ ~ ~ 4 4 4 4 4 4 4 ~ 4 4 2 4 2 4 ~ ~ 4 4 ~ ~ 4 ~ 4 4 4 4 4 4 4 ~ 4 4 4 4 4 4 4 4 4 4 4 4 4 ~  

il ID: 58.056.4BH Seq. No.: 00065 Q/S Pos.:  9 Date : 08/05/92 

iL dispensed: 20 from 0, 5 from 39, 5 from 9 
ieplicate 1 Time: 11:39 
Z'eak area (Q-s) : 0.005 Peak Height ( Q )  : 0.004 
3ackground Pk Qrea (Q-s)  : 0.046 Background Pk Height ( Q )  : 0.131 
3lank Corrected Pk CIrea ( Q - 5 ) :  0.003 

71 ID: RDDITION 1 Seq. No.: 00066 Q / S  Pos.:  9 Date : 88/05/92 

.iL dispensed: 18 from 0, 5 from 39, 10 from 2, 5 from 9 
?eplicate 1 Time: 11:42 
:,eak Qrea (Q-s)  : 0.011 Peak Height ( C I ) :  0.012 
lackground Pk Qrea (Q-s) : 0.048 Background Pk Height ( Q ) :  0.084 
3lank Corrected Pk Rrea (Q-s):  0.010 

'1 ID: QDDITION 2 Seq. No.: 00067 Q/S P o s . :  9 Date: 08/05/92 

iL dispensed: 10 from 0, 5 from 39, 1 0  from 3, 5 from 9 
Zeplicate 1 Time: 11:45 
'eak area (Q-s)  : 0.019 Peak Height ( Q )  : 0.022 
kckground Pk Rrea (Q-5) :  0.095 Background P k  Height ( Q )  : 0.117 
)lank Corrected Pk Qrea (CI-s): 0.018 

'1 ID: CIDDITION 3 Seq. No.: 00068 R/s P05. :  9 Date: 08/05/92 

.lL dispensed: 10 from 0, 5 from 39, 1 0  from 4, 5 from 9 
ieplicate 1 lime: 11:47 
Z'eak Qrea (61-s) : 0.038 Peak Height ( Q ) :  0.044 
3ackground Pk Rrea (13-s) : 0.076 Background Pk Height ( Q ) :  0.129 
3lank Corrected Pk area (R-s): 0.038 

-1 ID: 58.096. ~ B H  Seq. No.: 08065 FI/s P o s . :  9 Date: 08/05/92 

r ( ) t?g: '~ ,q  
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I 
:oncentration (ug/L  ) : 19.0 

111 
I 
U 

orrelation coefficient: 0.99901 Slope: 0.0@02 

Hethod o f  Ldd, 
Corr , C o d .  : E. 99981 
Slope : 8 I 8882 
Interceot: e. 883 

r. / 

I 
I 
1 
t 
I 
I 
I 

Int: 0.003 

HDisn lay  Calibration - C:Wh USER\hh FILEnELEHENnTL H! 

~ 5 5 5 5 5 5 5 ~ ~ ~ ~ 5 5 ~ 5 5 5 5 5 ~ ~ ~ 5 ~ 5 ~ 5 ~ 5 5 5 5 5 5 5 5 5 5 ~ 5 5 5 5 5 5 5 5 ~ 5 5 ~ 5 5 ~ 5 5 5 ~ 5 ~ 5 ~ ~ 5 5 5 5 ~ 5 5 ~ ~ 5 5 5 5 5  

ID: 58.056. 8BH Seq. N o . :  00069 FI/s Pos.: 10 Date: 08/05/92 
I 
0 
la 
t 

& 
4 
a 

i l  

L dispensed: 20 from 0, 5 from 39, 5 from 10 
eplicate 1 Time: 11:51 
:leak Rrea (R-s)  : 0.000 Peak Height (0): 0.002 
ckground Pk Rrea ( R - s ) :  0.049 Background P k  Height (FI): 0.105 

lank Corrected P k  a r e a  ( R - s ) :  -0.000 

ID: RDDITION 1 Seq. No.: 00070 R/S P o s . :  10 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 10 
'eplicate 1 Time: 11:53 
ak area (R-s) : 0.009 Peak Height (R )  : 0.010 L ckground P k  Rrea (FI-s) : 0.038 Background P k  Height (a): 0.082 

!lank Corrected P k  FIrea (R-s) : 0.009 

ID: FIDDITION 2 Seq. No.:  00071 R/S  P o s . :  10 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 10 
plicate 1 Time: 11:56 
ak FIrea (13-s) : 0.018 Peak Height ( R )  : 0.021 

ank Corrected P k  FIrea ( R - 5 ) :  0.018 
jackground Pk FIrea (FI-s) : 0.047 Background P k  Height (FI): 0.071 

ID: FIDDITION 3 Seq. N o . :  00072 W S  Pas . :  10 Date: 00/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 4, 5 from 10 
plicate 1 Time: 11:59 

Peak Height ( a ) :  0.040 :'eak Qrea (0-s) : 0.038 

I 



?.ackground Pk area (Fl-s) : 8.064 Background P k  Height (Fl) : 0.103 
?lank Corrected Pk Flrea (Fl -S) :  0.837 

ihe standard additions calibration curve may not be linear. 
-1 ID: 58.056.8BH Seq. No.: 00069 Fl/s Pos.: 10 Date : 08/05/92 

>ncentration (ug/L ) : 6.0 

arrelation coefficient: 0.99649 Slope: 0.0a02 Int: 0.001 

v ) .  
I 

Q 

M E s d a u  Calibration - C:WA USEWIIh FILEnELEHEHnTL HSl * 

/jER3 

/'. /". 

Hethod o f  hdd. 
Cum, Coef.: 8.99649 

2& 
4; 

SlOEI?: e.eem / 
0- 

.IL dispensed: 20 from 0, 5 from 39, 5 from 1 1  
Zeplicate 1 Time: 12:02 
:'eak Rrea (Fl-s) : 0.001 Peak Height (R) : 
hckgrou nd P k  Flrea (Fl-s) : 0.037 Background P k  He 
3lank Corrected Pk area (Fl-s) : 0.001 

-1 I D :  FlDDITION 1 Seq. No.: 00074 Fl/s Po5 

IL disDensed: 10 from 0. 5 from 39. 10 from 2. 5 from 1 

0.003 
ght (Fl): 0.094 

: 1 1  Date: 08/05/92 

-he background signal is changing during BOC measurement. 
Zeplicate 1 Time: 12:05 
:'eak area (Fl-s) : 0.010 Peak Height (a ) :  0.010 
hckground P k  Flrea (R-s) : 0.053 Background P k  Height (Fl) : 0.085 
3lank Corrected Pk Flrea (FI-s) : 0.009 

-1 ID: FIDDITION 2 Seq. No.: 00075 Fl/s Pos.: 1 1  Date : 08/05/92 

.IL dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 11 
ieplicate 1 Time: 12:08 
:'eak Flrea (Fl-s) : 0.017 Peak Height (Fl): 0.016 
3ackground Pk Flrea (Fl-s) : 0.036 Background P k  Height (a) : 0.074 
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I 
filank Corrected Pk Flrea (A-s) : 0. 016 

b1 ID: ADDITION 3 Seq. No.: 00076 Fl/s P o s .  : 1 1  Date: 08/85/92 

IuL dispensed: 10 from 0, 5 from 39, 1 0  from 4, 5 from 1 1  
eplicate 1 Time: 12:ll 
eak Area (A-s)  : 0.042 Peak Height ( A ) :  0.040 

lank Corrected Pk Flrea ( A - s ) :  0.041 
3ackground Pk Area (A-s)  : 0.059 Background P k  Height (CI): 0.075 
m 

A/S POS. : 1 1  Date: 00/05/92 t l  ID: 50.056. 12BH Seq. No. :  00073 

oncentration (ug/L ) : 3.3 

Slope : 0.0002 Int: 0.001 
i 
Zorrelation coefficient: 0.99984 

8,841- 

111. I 
Q 

I 
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I 
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P R 3  
J/’ 

/’ 
/*- 

Hethod o f  Add, 
C u m .  Cud.  : 8.99984 

4” 
SlODP: 8,8882 /- 

MDisolaY Calibration - C:WA USERIIA FILEnELEMEH~TL H! 



__5_1 _ _ _ _ _ 2 2521___2______________________~__2____________________________~____~ 

Sb - Seo. No.: 00213 A I S  Pos.: 38 Date: 08/07/92 

( A - s ) :  0.017 Peak H e i g h t  ( A ) :  0.016 
Pk Area ( A - s ) :  0.156 Background Pk He igh t  ( A ) :  0.121 

ed Pk Area (0-5): -0.001 

Sea. No.: 00214 A I S  Pos.: 38 Date: 08/07/92 

UL dispensed: 
R e o l i c a t e  1 Time: 12:04 

Background Pk Area Background Pk He igh t  ( A ) :  0.186 
Blank Cor rec ted  Pk ( A - 5 ) :  0.002 

Sb I D :  Standard 2 Sea. No.: 00215 A I S  pos.:  38 Date: 08/07/92 

Peak H e i a h t  ( A ) :  0.019 

R e o l i c a t e  1 Time: 12:08 
Peak Area ( A - s ) :  0.021 Peak H e i a h t  ( A ) :  0.016 

Blank Cor rec ted  Pk Area (6-5): 0 

Sb ID: Standard 3 A I S  Pos.: 38 Date: 08/07/92 

Background Pk He igh t  ( A ) :  0.132 

Peak Area ( A - s ) :  0.041 
Background Pk Area ( A - s ) :  0.170 und Pk He igh t  ( A ) :  0.127 
Blank Cor rec ted  Pk Area ( A - s ) :  0,024 

Exoansion > l o 0  i 4  n o t  a l lowed.  No c a l i b r a t i o n  
Sb ID: 58.139.7C Sea. No.: 00213 Date: 08/07/92 

Concen t ra t i on  ( u q / L  1 :  -------- 
__42__5__42_21__2_5__4 

Sb ID: Blank Sea. No.: 00217 Date: 08/07/92 

uL disoensed: 5 from 39, 20 from 0 
R e o l i c a t e  1 Time: 12:17 
Peak Area (63-5): 0.015 Peak H e i g h t  ( A ) :  0.01 

Blank Cor rec ted  Pk Area ( A - 5 ) :  -0.003 
Background Pk Area ( A - 5 ) :  0.058 Background Pk He igh t  .112 

Auto-zerc oerformed. 

__22____2_____________11_____2_____1____2_______~___________-__2~___~__________ 

Sb I D :  58.056.1 FH X10 Sea. No.: 00218 A / S  Pos.: 18 Date: 08/07/92 

uL dispensed: 20 from 0. 5 f r o m  39, 20 from 18 
R e o l i c a t e  1 T i m e :  12:21 
Peak Area ( A - s ) :  0.040 Peak H e i g h t  ( A ) :  0.027 
Background Pk Area ( A - s ) :  0.882 Background Pk H e i g h t  ( A ) :  0.433 
Blank Cor rec ted  Pk Area ( A - s ) :  0.025 

Sb ID: Standard 1 Sea. No.: 00219 A / S  Pos.: 18 Date: 08/07/92 
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' l u L  disoensed: 5 from 39, 20 from 2. 20 from 18 

1tE:z;:: A s ) :  0.058 Time: 1 2 9 4  
Peak He iqh t  ( A ) :  0.042 

Backaround Pk Area ( A - s ) :  0.953 Background Pk Height  ( A ) :  0.421 
Blank Corrected Pk Area ( A - s ) :  0.043 

I D :  Standard 2 Sea. No.: 00220 A / S  Pas. :  18 Date: 08/07/92 I= 
I 

I 
I 
lb 

UL disDensed: 5 from 39, 20 from 3, 20 from 18 
ReDl ica te  1 Time: 12:28 
Peak Area ( A - s ) :  0.083 Peak He igh t  ( A ) :  0.056 
Background Pk Area ( A - s ) :  0.981 Background Pk Height  ( A ) :  0.425 
Blank Corrected Pk Area ( A - s ) :  0.068 

'Sb I D :  Standard 3 Sea. No.: 00221 A / S  Pos.: 18 Date: 08/07/92 

uL dispensed: 5 from 39. 20 from 4. 20 from 18 
R e o l i c a t e  1 Time: 12:32 
Peak Area ( A - s ) :  0.131 Peak He igh t  ( A ) :  0.076 
Background Pk Area ( A - s ) :  0.990 Background Pk Height  ( A ) :  0.440 
Blank Corrected Pk Area ( A - S I :  0.116 

The standard a d d i t i o n s  c a l i b r a t i o n  curve  may n o t  be l i n e a r .  
I D :  58.056.1 FH X10 Sea. No.: 00218 A / S  Pas.: 18 Date: 08/07/92 

Concentrat ion (ug/L ) :  49.2 

o r r e l a t i o n  c o e f f i c i e n t :  0.99831 Slope: 0.0005 I n t :  0.023 

I 
I 
I 
I 
I 
I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ - - ~ ' - ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ~ - - ~ ~ - ~ - - ~ - ~ ~ - ~ ~ - -  

&b I D :  58.056.5 FH X 1 0  Sea. No.: 00222 A / S  Pas.: 19 Date: 08/07/92 

L dispensed: 20 from 0, 5 from 39, 20 from 19 
e o l i c a t e  1 Time: 12:37 

ackground Pk Area ( A - s ) :  1.042 Background Pk Height  ( A ) :  0.442 
lank Corrected Pk Area ( A - s ) :  0.043 

Peak Area ( A - s ) :  0.058 Peak He igh t  ( A ) :  0.066 
h 

I D :  Standard 1 5" Date: 08/07/92 Sea. No.: 00223 A / S  Pas.: 19 
(- * :> ,- L:, - 0 1 ; 6., _ _  . % )  



uL disoensed: 5 from 39. 20 from 2. 20 from 19 I’ 
1 
I 
I 
I 

Reolicate 1 Time: 12:41 
Peak Area ( A - 5 ) :  0.067 Peak Height ( A ) :  0.059 
Background Pk Area ( A - s ) :  1.044 Background Pk Height ( A ) :  0.442 
Blank Corrected Pk Area (4-5): 0.053 

Sb ID: Standard 2 Sea. No. :  00224 A I S  Pos.: 19 Date: 08/07/92 

uL dispensed: 5 from 39. 20 from 3. 20 from 19 
Reolicate 1 Time: 12:45 
Peak Area ( A - s ) :  0.075 Peak Height ( A ) :  0.061 
Background Pk Area (0-5): 1.026 Background Pk Height ( A ) :  0.430 
Blank Corrected Pk Area ( A - s ) :  0.060 

Sb ID: Standard 3 Sea. No.: 00225 A / S  Pas.: 19 Date: 08/07/92 

UL dispensed: 5 from 39. 20 from 4. 20 from 19 
Reolicate 1 Time: 12:49 
Peak Area ( A - s ) :  0.108 Peak Height ( A ) :  0.078 
Background Pk Area ( A - s ) :  1.044 Background Pk Height ( A ) :  0.452 
Blank Corrected Pk Area (4-5): 0.093 

The standard additions calibration curve mav not be linear. 
Sb ID: 58.056.5 FH xi0 Sea. No.: 00222 A / S  Pos.: 19 Date: 08/07/92 

Concentration (ug/L ) :  159.8 

Correlation coefficient: 0.98539 Slope: 0.0003 Int: 0.040 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Date: 08/07/92 Sb ID: 58.056.9 FH X 1 0  Sea. No.: 00226 A I S  Pos.: 20 

uL dispensed: 20 from 0, 5 from 39, 20 from 20 
Reolicate 1 Time: 12:53 
Peak Area (0-SI: 0.087 Peak Height ( A ) :  0.066 
Background Pk Area ( 0 - 5 ) :  1.126 Background Pk Height ( A ) :  0.457 
Blank Corrected Pk Area ( A - s ) :  0.072 

S b  ID: Standard 1 Sea.  No.: 00227 P / S  Pos.: 20 Date: 08/07/92 
-\ .c ’ .? - y ? -  I)::,..:. 3 
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uL d isoensed:  5 f rom 39. 20 f rom 2. 20 f r o m  20 
R e o l i c a t e  1 
Peak Area (0-5): 0.094 Peak H e i g h t  ( A ) :  0.078 
Background Pk Area ( A - s ) :  1.116 Background Pk H e i g h t  ( A ) :  0.481 
Blank  C o r r e c t e d  Pk Area (4-5): 0.080 

T i m e :  12:57 
'I 
I 
I S b  ID: S tandard  2 Sea. No.:  00228 . A / S  Pos.: 20 Date: 06/07/92 

UL d ispensed:  5 f r o m  39, 20 rom 3, 20 f r o m  20 
R e D l i c a t e  1 T i m e :  13:Ol 
Peak Area ( A - s ) :  0.121 Peak H e i g h t  ( A ) :  0.155 
Background Pk Area (4-5): 1. 57 Background Pk H e i g h t  ( A ) :  0.626 
Blank  C o r r e c t e d  Pk Area (4-5 : 0.106 

Sb ID:  S tandard  3 Sea. No.: 00229 A/S  Pos.: 20 Date: 08/07/92 

uL d ispensed:  5 f r om 39. 20 f rom 4, 20 f r o m  20 
R e D l i c a t e  1 T i m e :  13:05 
Peak Area ( A - s ) :  0.147 Peak H e i g h t  ( A ) :  0.105 
Background Pk Area ( A - s ) :  1.133 Background Pk H e i g h t  ( A ) :  0.504 
Blank  C o r r e c t e d  Pk Area (6-5): 0.133 

The s t a n d a r d  a d d i t i o n s  c a l i b r a t i o n  c u r v e  may n o t  be l i n e a r .  

I 
I 
I 
I 
lb I D :  58.056.9 FH X10 Seo . y. : 00226 4/s Pos.: 20 Date: 08/07/92 

Slope: 0.0003 

C o n c e n t r a t i o n  ( u g / L  ) :  220.6 

' & o r r e l a t i o n  c o e f f i c i e n t  : 0.98655 

I 
I 
I 
1 
I 
I 

H Disp lay  Calibration - C:\W I + 

I n t :  0.070 

_______-______________________________________________________________________ 
Sb I D :  58.056.4 BH Xi0 Sea. No.: 00230 A / S  Pos.: 21 Date: 08/07/92 

L dispensed:  20 f r o m  0, 5 f r om 39. 20 f rom 21 
e o l i c a t e  1 Time: 13:lO 

ackground Pk Area ( A - s ) :  0.666 
l a n k  C o r r e c t e d  Pk Area ( A - s ) :  0. 

Peak H e i g h t  ( A ) :  0.065 
Background Pk H e i g h t  ( A ) :  0.470 

/ 
Peak Area ( 6 - 5 ) :  0.055 
t 

I D :  S tandard  1 fb 



~ - 
~ 

uL disoensed: 5 from 39, 20 from 2. 20 from 21 I' 
I 

R e o l i c a t e  1 Time: 13:14 
Peak Area ( A - 5 ) :  0.041 Peak H e i g h t  ( A ) :  0.065 
Background Pk Area ( A - s ) :  0.636 Background Pk He igh t  ( A ) :  0.434 
Blank Corrected Pk Area ( A - s ) :  0.026 

Sb I D :  Standard 2 I Sea. No.: 00232 A / S  Pos.: 21 Date: 08/07/92 

UL dispensed: 5 from 39. 20 from 3. 20 from 21 
R e o l i c a t e  1 
Peak Area ( A - s ) :  0.046 

T i m e :  13:lS 
Peak H e i g h t  ( A ) :  0.054 

Background Pk Area ( A - s ) :  0.631 Background Pk H e i g h t  ( A ) :  0.419 
Blank Cor rec ted  Pk Area ( A - s ) :  0.032 

Sb I D :  Standard 3 Sea. No.: 00233 A I S  Pos.: 21 Date: 08/07/92 I 

UL disoensed: 5 from 39, 20 from 0 
R e o l i c a t e  1 Time: 13:24 
Peak Area ( A - 5 ) :  0.019 Peak H e i g h t  ( A ) :  0.037 
Background Pk Area (A-s) :  0.343 Background Pk He igh t  ( A ) :  0.397 
Blank Corrected Pk Area ( A - s ) :  0.005 

I 
I 
I 
I 
I 
I 
I 
I 

Auto-zero performed. 

5 2 _ _ _ _ _ 2 _ _ _ 2 1 _ _ 2 2 _ 1 4 _ _ _ _ _ _ _ _ _ _ 2 _ _ _ _ _ _ _ _ _ _ ~ ~ _ _ ~ ~ _ 2 _ ~ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ ~ _ ~ _ _ 2  

Sb I D :  58.056.4 BH X10 Sea. No.: 00235 A / S  Pos.: 21 Date: 08/07/92 

UL disoensed: 20 from 0, 5 from 39, 20 f rom 21 
R e o l i c a t e  1 Time: 13:28 
Peak Area ( A - s ) :  0.016 Peak H e i g h t  ( A ) :  0.028 
Background Pk Area 
Blank Cor rec ted  Pk 

Sb I D :  Standard 1 Date: 08/07/92 

uL disoensed: 5 from 39, 20 from 2. 20 from 21 
G e o l i c a t e  1 Time: 13:32 
Peak Area (A-s):  0.021 Peak H e i g h t  ( A ) :  0.031 
Background Pk Area ( A - 5 ) :  0.593 Background Pk H e i g h t  ( A ) :  0.379 
Blank Cor rec ted  Pk Area ( A - s ) :  0.001 

Sb I D :  Standard 2 Seo. No.: 00237 A / S  Pas.: 21 Date: 08/07/92 

UL disoensed: 5 from 39. 20 f r o m  3. 20 f r o m  21 
R e o l i c a t e  1 Time: 13:36 
Peak Area ( A - s ) :  0.026 Peak H e i g h t  ( A ) :  0.032 
Background Pk Area ( A - s ) :  0.595 Background Pk He igh t  ( A ) :  0.374 
Blank Corrected Pk Area (A-e): 0.007 

I 
I 

S b  I D :  Standard 3 Sea. No.: 00230 A I S  Pos.: 21 Date: 08/07/92 

UL disoensed: 5 from 39, 20 from 4, 20 f r o m  21 I 
I 

R e o l i c a t e  1 Time: 13:40 
Peak Area ( A - s ) :  0.040 Peak H e i g h t  ( A ) :  0.037 
Background Pk Area ( A - s ) :  0.596 Background Pk H e i g h t  ( A ) :  0.377 

I 



‘I Blank Corrected Pk Area ( A - s ) :  0.021 b m .  1 m’ /6& S h  
Exoansion >lo0 is not allowed. No calibration has occurred. 

ID: 58.056.4 BH X10 Sea. N 5 :  00235 A / S  P o s . :  21 Date: 08/07/92 

Sb ID: - Sea. No.: 00239 A/S Pos.:  24 Date: 06/07/92 

Time: 13:44 
Peak Height ( A ) :  0.033 

Area (A-5): 0.783 Background Pk Height ( A ) :  0.412 

Sea. No.: 00240 A I S  Pos.: 24 Date: 08/07/92 

uL disoensed: 5 39. 20 from 2, 20 from 24 
Reolicate 1 Time: 13:4B 
Peak Area (6-5): 0. Peak Height (A): 0.030 

Blank Corrected Pk Ar - 5 ) :  0.004 
Background Pk Height ( A ) :  0.397 

ID: Standard 2 .Sea. No. : 00241 A I S  POS.: 24 Date: 06/07/92 

m 3. 20 from 24 

ID: - A / S  Pos . :  24 Date: 06/07/92 

uL dispensed: 20 from 0, 5 from 20 from 24 
Reolicate 1 Time: 13:56 
Peak Area ( A - s ) :  0.013 Peak Heiaht (A): 0.017 
Background Pk Area (A-s): 0.616 Background Pk H@ight ( A ) :  0.366 

ID: Standard 1 A I S  Pos . :  24 Date: 08/07/92 

Reolicate 1 

Backaround Pk Area (A-s): 0.587 
Blank Corrected Pk Area (0-5): -0.001 

eak Area ( 6 - 5 ) :  0.018 ht (A)r 0.02s 

b b  ID: Standard 2 Sea. No.: 00244 Date: 08/07/92 

eolicate 1 Time: 14:04 
eak Area ( A - s ) :  0.026 

lank Corrected Pk Area ( A - s ) :  0.007 
Background Pk Area ( A - s ) :  0.559 

ID: Standard 3 Sea. No.: 00245 A / S  Pos. : Date: 08/07/92 

L disoensed: 5 from 39, 20 from 4. 20 from 24 
eolicate 1 Time: 14:OB 

ackqround Pk Area ( 0 - 5 ) :  0.531 
lank Corrected Pk Area ( A - s ) :  0.023 

Peak &rea (A-s): 0.042 
k 



5 b  ID: Standard 2 Sea. No.: 00162 A / S  Pos.:  22 Date: 08/07/92 I' 
i 

S b  ID: Standard 3 Seo. No.: 00163 A / S  Pos.: 22 Date: 08/07/92 1 

Reolicate 1 Time: 08:34 
Peak Area ( A - 5 ) :  0.054 Peak Height ( A ) :  0.027 
Background Pk Area ( A - 5 ) :  0.586 Background Pk Height ( A ) :  0.293 
Blank Corrected Pk Area ( A - 5 ) :  0.037 

1 
1 

UL disoensed: 5 from 39. 20 from 4. 20 from 22 
Reolicate 1 Time: 08:38 
Peak Area (4-5): 0.097 Peak Height ( A ) :  0.041 
Background Pk Plrea ( 6 - 5 ) :  0.595 Background Pk Height ( A ) :  0,300 
Blank Corrected Pk Area (6-5): 0.079 

The standard additions calibration curve may not be linear. 
S b  ID: 58.056.8 BH Seq. No.: 00160 91s Pos.: 22 

Concentration ( u g / ~  ) :  -5.4 ij L b L  

Correlation coefficient: 0.98416 Slooe: 0.0004 

1 
1 
1 
1 
1 
1 
1 
1 

Date: 08/07/92 

Int: -0.002 

UL disoensed: 20 from 0. 5 from 39, 20 froin 23 
ReDlicate 1 Time: 08:42 
Peak Area ( A - 5 ) :  0.032 Peak Height ( A ) :  
Background Pk Area ( A - 5 ) :  0.670 Background Pk He 
Blank Corrected Pk Area ( A - 5 ) :  0.015 

S b  ID: Standard 1 Sea. No.: 00165 A / S  Po5 

uL disDensed: 5 from 39. 20 from 2. 20 from 23 
Reolicate 1 Time: 08:46 

: 23 Date: 08/07/92 



Peak Area ( A - S I :  0.045 Peak Height ( A ) :  0.029 
Background Pk Area ( A - s ) :  0.669 Background Pk Heiqht ( A ) :  0.348 
#Blank Corrected Pk Area ( A - s ) :  0.028 

Sb ID: Standard 2 Sea. No.: 00166 A/S  Pos.: 23 Date: 08/07/92 

UL disoensed: 5 from 39. 20 from 3. 20 from 23 
Reolicate 1 Time: 08:50 
Peak Area ( A - s ) :  0.070 Peak Height ( A ) :  0.037 
Background Pk Area ( A - s ) :  0.669 Background Pk Heiqht ( A ) :  0.349 
Blank Corrected Pk Area ( A - s ) :  0.052 

'I 
I 
I 
I 
1 Sb 
I 

ID: Standard 3 Sea. No. : 00167 A I S  Pos.: 23 Date: 08/07/92 

UL disoensed: 5 from 39. 20 from 4. 20 from 23 
Reolicate 1 Time: 08:54 
Peak Area (A-SI: 0.088 
Background Pk Area ( A - 5 ) :  0.670 Background Pk Height ( A ) :  0.354 
Blank Corrected Pk Area ( A - s ) :  0.070 

Peak Height ( A ) :  0.050 

ID: 58.056.12 BH Sea. No.:  00164 A I S  Pos.: 23 Date: 08/07/92 

Slooe: 0.0003 

Concentration (ug/L ) : 57.1 

I Correlation coefficient: 0.98063 
~ 

'I 
I 
'I 
I 
'I 

I 

Int: 0.016 

[H Display Calibration - c:\FIA- I* 

d I 

1 _ _ 1 _ _ 1 _ 1 _ _ _ _ _ _ _ _ _ 1 1 ~ _ ~ _ _ _ _ ~ ~ _ ~ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ ~ _ _ ~ _ _ _ _ ~ _ _ ~ _ _ _ ~ _ 1 ~ ~ _ 1 _ _ _ _ _ ~ _ _ _ _ _ ~  

Sb ID: 58.139.1AB Seo. No.: 00169 A I S  Pos.: 24 Date: 08/07/92 
I 
'b. 
E 

L dispensed: 20 from 0. 5 from 39. 20 from 24 
Reolicate 1 Time: 09:03 
Peak Area ( A - s ) :  0.033 Peak Height ( A ) :  0.028 
ackground Pk Area ( A - s ) :  0.724 Background Pk Height ( A ) :  0.391 
lank Corrected Pk Area ( A - s ) :  0.016 

Sea. No.: 00170 A I S  Pos.: 24 Date: 08/07/92 ID: Standard 1 

uL disoensed: 5 from 39. 20 from 2. 20 from 24 
Time: 09:07 . 

p, ,_ n -? :r . ,? i 
.- 



uL disoensed: 5 from 39. 20 from 0 
Reolicate 1 
Peak Area ( A - s ) :  -0.000 
Background Pk Area ( 6 - 5 ) :  0.054 
Blank Corrected Pk Area ( A - 5 ) :  -0.000 

uL disoensed: 5 from 39. 20 from 0 
Reolicate 2 
Peak Area ( A - s ) :  0.000 
Background Pk Area ( A - 5 ) :  0.033 
Blank Corrected Pk Area ( A - 5 ) :  0.000 

Mean Pk Area ( A - s ) :  0.000 

Time: 13:59 
Peak Height (A): 0.008 
Background Pk Height 

Time: 14:Ol 
Peak Height ( A ) :  0.008 
Background Pk Height 

SD: 0.0005 RSD(7.) : 762.30 

uL disDensed: 5 from 39, 20 from 1 
Reolicate 1 Time: 14:04 
Peak Area ( A - s ) :  0.009 Peak Height ( A ) :  0.008 
Background Pk Area ( A - 5 ) :  0.028 Background Pk Height ( A ) :  0.054 
Blank Corrected Pk Area (A-5): 0.009 

1 
uL disoensed: 5 from 39. 20 from 1 1 
Re@licate 2 Time: 14:07 
Peak Area ( A - 5 ) :  0.008 Peak Height ( A ) :  0.009 
Background Pk Area ( A - s ) :  0.027 Background Pk Height ( A ) :  0.055 
Blank Corrected Pk Area ( 0 - 5 ) :  ,0.008 

Mean Pk Area (A -s ) :  0.008 SD: 0.0010 RSD(%): 12.14 

Standard number 1 aDDlied. t20.03 
Correlation coefficient: 1.00000 Slope: 0.0004 

c _ - 2 _ _ 5 _ _ 4 2 _ _ _ _ 2 _ 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ ~ _ _ - ~ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _  

1 
1 
1 
1 
I' 
1 
1 

Date: 08/06/92 Sb ID: Standard 2 Sea. No.: 00069 A I S  Pos.: 2 

UL disoensed: 5 from 39, 20 from 2 
Reolicate I Time: 14:lO 
Peak Area ( A - s ) :  0.020 Peak Height ( A ) :  0.019 
Backaround Pk Area (A--5):  0.025 Background Pk Height ( A ) :  0.054 
Blank Corrected Pk Area ( A - 5 ) :  0.020 
Concentration (ug/L ) :  47.6 

uL disoensed: 5 from 39, 20 from 2 
Reolicate 2 Time: 14:13 
Peak Area ( A - 5 ) :  0.017 Peak Height ( A ) :  0.014 
Background Pk Area ( A - s ) :  0.028 Background Pk Height ( A ) :  0.050 

1 



'1 Blank Corrected Pk Area ( A - s ) :  0.017 
Concentration (ug/L 1 : 40.1 

Wean Conc (ug/L ) :  43.9 SD: 5.29 I" F E D ( % ) :  12.05 

Standard number 2 applied. C50.01 
Correlation coefficient: 1.00000 Slooe: 0.0005 

55____21_2__2____-_2_______~__________~_-_________-_____________-________-_____ 

I 
I Sb 
I 

I 

'I' 
I 

ID: Standard 3 Sea. No.: 00070 A I S  Pos. : 3 Date: 08/06/92 

uL dispensed: 5 from 39, 20 from 3 
ReDlicate 1 Time: 14:16 
Peak Area ( A - s ) :  0.035 Peak Height ( A ) :  0.025 
Background Pk Area ( A - s ) :  0.035 Background Pk Height ( A ) :  0.083 
Blank Corrected Pk Area (A-s): 0.035 1 Concentration (ug/L ) :  123.3 

uL disoensed: 5 from 39. 20 from 3 
Reolicate 2 Time: 14:19 

Background Pk Area ( A - s ) :  0.032 Background Pk Height ( A ) :  0.069 
Blank Corrected Pk Area ( A - s ) :  0.039 

,,Peak Area (A-5): 0.039 Peak Height ( A ) :  0.028 

1 Concentration (ug/L ) :  147.3 

Mean Conc (ug/L ) :  134.9 SD: 16.98 .RSD(%) : 12.55 

S-shaped calibration curve detected. 2-coef. equation used. 
Standard number 3 aDplied. C100.01 
Correlation coefficient: 0.99763 Slope: 0.0004 

c z z z _ z _ - _ _ _ _ _ _ z z _ _ _ _ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ID: Standard 4 Sea. No.: 00071 A/S Pos. : 4 Date: 08/06/92 1' Sb  
UL disoensed: 5 from 39. 20 from 4 
ReDliCdte 1 Time: 14:22 
Peak Area ( A - s ) :  0.075 Peak Height (A): 0.043 I Background Pk Area (A-s) : 0.038 
Blank Corrected Pk Area ( A - s ) :  .0.075 
Concentration (ug/L ) :  248.7 

UL dispensed: 5 from 39. 20 from 4 
Reolicate 2 Time: 14:25 
Peak Area (A-5): 0.079 Peak Height (A): 0.046 
packground Pk Area (A-s): 0.038 Background Pk Height ( A ) :  0.073 
Blank Corrected Pk Area (4 -5 ) :  0.079 
Concentration (ug/L 1 :  268.1 

Mean Conc (ug/L ) :  258.3 SD: 13.69 FED(%): 5.30 

5-shaoed calibration curve detected. 2-coef. eauation used. 
Standard number 4 aoplied. C200.01 
Correlation coefficient: 0.99838 Slooe: 0.0004 

Background Pk Height ( A ) :  0.067 

'I 
I 
I 
'I 



4 Display Calibration - C:\IW% 

081 

1' 
I 
I 
I 
I 
I 
'I 

5____222222_c___2______-__2_2___________-_-__-________________-___-___--2_____2 

Sb I D :  I C V  Seo. No.: 00072 A / S  Pos. : 3 Date: 08/06/92 

UL dispensed: 10 from 0, 5 from 39, 20 from 3 
Reol ica te  1 Time: 14:29 
Peak Area ( A - 5 ) :  0.042 Peak Height  ( A ) :  0.027 
Background Pk Area (A-s): 0.065 Background Pk Height ( A ) :  0.206 
Blank Corrected Pk A r e a  ( A - 5 ) :  0.041 
Concentrat ion (ug/L ) :  107.8 

OC samole i s  w i t h i n  range 80 - 120 

2__22_2_2____1_1__22_______-___________2______~~___-_______~~______2~__22__2_22 

S b  I D :  I C B  Sea. No.: 00073 A / S  Pos. : 0 Date: 08/06/92 

uL disoensed: 10 from 0. 5 from 39. 20 from 0 
Aeol icate 1 Time: 14:32 
Peak Area ( A - 5 ) :  0.001 Peak Heiqht  ( A ) :  0.009 
Backaround Pk Area ( A - 5 ) :  0.064 Background Pk Height ( A ) :  0.192 
Blank Corrected Pk Area (A-s):  0.001 
Concentrat ion (uq/L ) :  2.0 

QC sample i s  w i t h i n  range -20 - 20 

c__-44252_42_4___-____-_-~- -__-__-______-~~_-__-___-_____-__~__-_____-___- -___2 

Sb ID: 58.056.1 FH Seo.  No.: 00074 A / S  Pos.: 18 Date: 08/06/92 

uL disoensed: 10 from 0. 5 from 39. 20 from 18 
Samole abs. i s  g rea ter  than t h a t  of the l a r g e s t  standard. 
Reo l ica te  1 Time: 14:35 
Peak Area ( A - s ) :  0.504 Peak Height  ( A ) :  0.402 
Background Pk Area ( A - s ) :  2.232 Background Pk Height ( A ) :  0.739 
Blank Corrected Pk Area ( A - 5 ) :  0.504 
Concentrat ion (ug/L ) :  2346.5 

_ _ ~ _ _ _ _ _ _ 2 ~ - _ _ _ _ - _ - _ - _ - _ _ _ _ _ ~ _ _ _ _ - _ ~ _ _ _ _ _ _ ~ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ - _ ~ _ _ _ _ _ _ _ _ - -  

Sb I D :  58.056.1 FH S e a .  No.: 00075 A / S  Pos.: 18 Date: 08/06/92 

uL dispensed: 25 from 0, 5 from 39, 5 from 18 

P - 0 i-! L :- :? -! 
~- 

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



Jamole atx .  i s  g rea te r  than t h a t  of the  largeGt standard. 
Reo l i ca te  1 

Background Pk Area ( A - s ) :  0.973 Background Pk Height  ( A ) :  0.550 
Blank Corrected Pk Area ( A - s ) :  0.155 
Concentrat ion (ug/L ) :  450.8 Corrected Conc (ug /L  ) :  1803.2 

Time: 14:38 

'I . 

I 
I 

I 
'I 

I 
'I 

"Peak Area ( A - s ) :  0.155 Peak He igh t  ( A ) :  0.156 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
I D :  58.056.1 FH Sea. No.: 00076 A I S  Pas.: 18 Date: 08/06/92 

uL disoensed: 15 from 0, 5 . f r o m  39, 10 from 3. 5 from 18 
Samole abs. i s  g rea te r  than t h a t  o f  t he  l a r g e s t  standard. 
Reo l i ca te  1 
Peak Area ( A - s ) :  0.197 Peak He igh t  ( A ) :  0.198 
Background Pk Area ( A - s ) :  0.938 Background Pk He igh t  ( A ) :  0.531 
Blank Corrected Pk Area ( A - s ) :  0.197 
Concentrat ion (ug/L ) :  601.3 Corrected Conc (ug/L ) :  2405.1 

Recovery i s  300.9% ( o u t s i d e  o f  s p e c i f i e d  l i m i t s )  

Time: 14:41 

I sb 

______________________________-__________-______~_________-____________-_______ 
Sb I D :  58.056.4 BH Sea. No.: 00077 A I S  Pos.: 21 Date: 08/06/92 

UL dispensed: 10 from 0, 5 from 39, 20 from 21 
Reo l i ca te  1 Time: 14:45 
Peak Area ( A - s ) :  0.030 Peak He igh t  ( A ) :  0.042 
Background Pk Area ( A - s ) :  0.942 Background Pk He igh t  ( P I ) :  0.467 
Blank Corrected Pk Area ( A - s ) :  0.030 
Concentrat ion (ug/L ) :  78.2 

_______z_rrzc____z_zZZZC___Z_Z_____Z_______--___-----_-~-______-_-----_________ 

I S b  ID: 50.056.4 BH Sea. No. : 00078 A / S  Pos.: 21 Date: 08/06/92 

I "uL dispensed: 5 from 39, 10 from 3, 20 from 21 
(Sample abs. i s  g rea te r  than t h a t  o f  t he  l a r g e s t  standard. 

),Background Pk Area ( A - 5 ) :  0.964 

R e o l i c a t e  1 Time: 14:48 
Peak Area ( 0 - 5 ) :  0.091 Peak He igh t  ( A ) :  0.121 

Blank Corrected Pk Area ( A - s ) :  0.091 
Background Pk He igh t  ( A ) :  0.454 

Concentrat ion (ug/L ) :  247.2 

I Recoverv is 337.9% ( o u t s i d e  o f  s p e c i f i e d  l i m i t s )  

Time: 14:54 
Peak He ioh t  ( A ) :  0.018 -~ ~~ 

Background Pk Area ( A - s ) :  0.103 Background Pk He igh t  ( A ) :  0.170 
Blank Corrected Pk Area ( A - S I :  0.021 

oncen t ra t i on  (ug/L ) :  53.1 

c sample i s  o u t  o f  range 80 - 120 
E 
P 



'I 
'I 
I 
I 
I 
#I 
I 
I 
1 
I 
I 
I 
c 
I 
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I 
I 
I 
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Appendix E 

Equipment Calibration Data Sheets 



I 
I 

I 
l 
I. 
I 
1 
c 
I' 
a 
I 
h 
I 
t 
1 
I 
I 

Date 1 Calibrated by 

Nozzle 
ID No. 

1-6 

2-6 

3 -  G 

4 -  G 

s- G 

6 - 6  

Nozzle Diameter, 

m 
E (in) 

.oo I 

.001 

.001 

.002 

. 3'3 

. 304 

. I V Y  

. I  47 

where: 
'D,.,,,, = three different nozzle diameters, mm (in); each diameter must be measured 

within (0.025 mm) 0.001 in. 
M = maximum difference between any two diameters, mm (in), AD <(0.10 mm) 0.004 in. 
D,,, = average o f  D,, D,, and D,. 



Nozzle 
ID No. 

7-(7 

Nozzle Diameter, 

0.252 

0 , 3 0 2  

0.251 

0, WI 

three different nozzle diameters, nun (in); each diameter must be measured 
within (0.025 nun) 0.001 in. 

' AD = maximum difference between any two diameters, nun (in), AD ~(0.10 mm) 0.004 in. 
D,,, - average of D,, D,, and D,. 



Nozzle 
ID No. 

a-2 
'-2 
5-2 
6-F 
3-3 

9-2 

Nozzle Diameter, 

u. 2s 0 

0.2 63 

0, a59 

6.196 

0,310 

0, I95 

0.00 I 

0.00 I 

0 . 0 0 ~  

0.002 

0.00 I 

U . O O l  

0.258 

0,263 
0.253 

0.195 

0 . 3 1 0  

0,195 

three different nozzle diameters, mm ( i n ) ;  each diameter must be measured 
within (0.025 mm) 0.001 in.  

M = maximum difference beiween any t w o  diameters, nun ( i n ) ,  AD ((0.10 mm) 0.004 in.  
e D,,, = average of D,; D,, and D,. 



B 
I 

TYPE S. PITOT TUBE INSPECTION DATA FORM 

no 

- yes (explain below) no 
Pitot tube assembly level? / yes 

u l  = 

Pitot tube openings damaged? 

Ll ( < l o o ) ,  Q = ( < S O ) ,  
2 

8, = i O ( < S O )  

cm (in.) . s2 
pb. cm (in.) P 5 30 

D = ,  t 374 @ 

no yes - Calibration required? 

Quality Assurance Handbook M2-1.7 

4 c - O,?" q Q  J l j  t 'j c 

t' 
1 



I 

. TYPE;$ PITOT TUBE INSPECTION DATA FORM 

P i t o t  tube assembly leve l?  

P i t o t  tube openings damaged? - Yes (explain below) 

01 = $ (<loo), a = [ 0 (<loo), 

J yes 

2 

$2 - ( < S O )  
- I 

cm ( i n . ) ;  (0.32 c m  (<1/8 i n . ) ,  z = A s i n y =  , 0.t 2 

PA ' - 

D = r  t 3: cm ( i n . )  

w = A s i n  e '= , o(% c m ' ( i n . ) ;  c . 0 8  c m  (<1/32 i n . )  

3L/Y ' .  c m  ( i n . )  3 y 5 .  c m  ( i n . )  pb 

Calibrat ion required? 



TYPEiS PITOT TUBE INSPECTION D A FORM ' / "  
no 

/no 

P i t o t  tube  assembly l eve l?  I/ 
P i t o t  tube openings damaged? - yes (expla in  below) 

u 1  = 0 0 ( < l o o ) ,  a 2  = ! 0 (<loo), - * 2 O ( < S O ) ,  p,  - - 
- I ((50) p 2  - 

Y =  I O' , e =  h ', A =  

= A sin Y = 1 ?(L cm ( i n . ) ;  (0.32 cm (<1/8 i n . ) ,  

w = A s i n  e '= 0 Cm ( i n . ) ;  <.08 cm (<1/32 i n . )  

p4 ' w cm (in.) c, cm (in.) - 

= 3V.r  cm ( i n .  Dt 

Comments : 

- yes - Cal ibra t ion  required? 

... 

1: 
I 
I 
1 
I 
1 

f 
4 



TYPEiS PITOT TUBE INSPECTION DATA FORM 

P i t o t  tube assembly l eve l?  Yes 

0 = 1 O (<loo), u2 - - P i t o t  tube openings damaged? - yes (expla in  below) - 2 
1 

B, = t, ( < S O )  

I p4 J / 6  7 cm ( i n . )  YdT c m  ( i n .  ) - 
D = 1375 cm ( i n . )  t 

Comments : 

no Cal ibra t ion  required? 

... 



TYPE S PITOT TUBE INSPECTION DATA FORM 

no 

4- no 

P i t o t  tube assembly l eve l?  

P i t o t  tube openings damaged? 

J yes 

yes (expla in  below) - 
O ((loo), $, = * ( < 5 O ) ,  

- O (<loo), . a = 
*1 - 2 

- O ( < S O )  $2 - 

z = A sin y = D cm ( i n . ) ;  (0.32 cm (<1/8 i n . ) ,  

w = A s i n  €I '= , 01% cm ( i n . ) ;  <.08 cm (<1/32 i n . )  

cm ( i n . )  ptt #33-?, c m  ( i n . )  PA 3 57 - 

d 
4 
I 
II 
I 
I 

- 1 .  
I 

, 
/ 

Cal ibra t ion  required? 

I 



Thermocouple No. 
'? y 1. c( O F  

Date 7 
Ambient temperature 
Cali bration person Reference: mercury-in-glass 1 .  y O F  

other O F  7 ?- 

Reference 
thermometer 
temperature, 

Reference 
point 
number 

I 

Thermocouple 
potentiometer Temperature" 
temperature, difference,,. 

'Type o f  calibration system used. 
b 

ref temp, OF + 460) - ( t e s t  thermom temp, 'F + 460) = r e f  temp, O F  + 460 (<1.5%) 



, TEMPERATURE CALIBRATION DATA FORM \ 

Date Calibrator Name MJ- 
Ambient Temperature 35. b Barometric Pressure a. 6// in. Hg 

Reference: Hg-in-glass 

Other Fl& cz 

thermometer 

Source: ice bath, ambient air, boiling H20, hot oil 

' .a 
(Ref temp + 460) -(Test temp + 460) 

(Ref temp + 460) 
% error = x 100% should be < 1.5% 

tempcal.wk1 



TEMPERATURE CALIBRATION DATA FORM 
Date (n-S-?a ~~.~ Calibrator Name g&d. 

Barometric Pressure ‘27. &// in. Hg Ambient Temperature 

Reference: Hg-in-glass 

Other 

.. 

I I I 

Source: Ice bath, ambient air, boiling H20, hot oil 

--. ---- - 
(Ref temp + 460) -(Test temp + 460) 

(Ref temp + 460) 
% error = x 100% should be C 1.5% 

tempcai.wk1 



DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

DATE: 7 - 1 3 - 9 ' MFTERBOXNO. - c/ 
CALIBRATOR: T A  c7 BAROMETRIC PRESSURE (Pb)27- 7? In. Hg 

INITIAL CALIBRATION Y: I 9 ? 
PLANT: 50/, + r PROJECT NO.: 38 -do 
AVERAGE AH DURING TESTING: 1. 5 MAXIMUM VACUUM ,-F in. Hg 

AH@: 1, 9 9 2 

To be the average A H used durina test series. - - 
* -  To be the highest vacuum used during test series. 

* * *  Post-test Y must be within the range. pre-test Y 4- 5% OK? 0 
Post-test AH@ should be within the range of the initial or pre-test A H@ +I- 0.20 in. H20 

(/.'do933 ( Vw ) ( Pbar ) ( Td + 460) 
Y =  

( V d )  ( Pbar +AH/ 13.6) (Tw +460) 

( 0.0317) (AH ) [(Tw;;;(e! j 2 
AH@ = 

( Pbar) (Td + 460) 

( Avg inital Y ) - ( Post-test Y )  
Percent difference = 

( Avg initial Y ) 

Igrnptcal.wk1 

OK? 

. 

t 
1 
d 
41 
I 
1 
I 
I 
d 
I 
I 
1 
1 
I 
1 
l 
1 
I 
I 



i 
I 
B 
E 
a 
I 
I 
1 
I 
1 
1 
I' 
J 

I 
I 

I 
I 

a 

i 

308 
F29 
788 
11 D d  

308 
777 
P 77 

/' Psrcent Difference: 
(Ref temp + 460) - (Test temp + 460) 

x 100% should be e 0.5% 
(Ref temp + 460) 



1'1 f3/ 
'a i90 

IMD 
z4d 

Percent difference must be less than or equal to 0.5% 
7 

Parcent Difference: 1 

(Ref temp + 460) - (Test temp + 460) 
x 100% should be < 0.5% 

(Ref temp + 460) 

la SB 
197 
'2180 
60 I 
9@ 1 

\ 

t 
I 
8 
4 
E 
I 
I 
I 
I 
a! 
I 
I 
I 
P 
1 
I 
1 
1 
1 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

Calibrator Name 
I **- Date 7- / , 3 - ? 2  

Indicator No. r", ' - y &&L& Serial No. 

fi 
Calibration Device No. c 1 sol' Manufacturer I - f W  * 

Percent difference must be less than or equal to 0.5% 
/-- 

Psrcent Difference: 

(Ref temp + 460) -(Test temp + 460) 

1 

x 100% should be < 0.5% 
(Ref temp + 460) 

#I 

I 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

@ b-72 Calibrator Name 

Calibration Device No. 2- 7 d)& Manufacturer b N 4 9 G  

- 
Date 

Indicator No. /qeeddk+ Serial No. 03 7 

Percent difference must be less than or equal to 0.5% 
r 

Psrcent Difference: 

(Ref temp + 460) - (Test temp + 460) 

/ 

x 100% should be < 0.54'0 
(Ref temp + 460) 

Percent 
difference 

% 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

. .  
Date /,-.2c 7 2  Calibrator Name ,>AB 
Indicator No. f l  -I/ OVef;, Serial NO. 08 7 
Calibration Device No. CI 3'90 

Percent difference must be less than or equal to 0.5% 
r- 

Pdrcent Difference: 

(Ref temp + 460) - (Test temp + 460) 

1 

x 100% should be < 0.5% 
(Ref temp + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

Date L - z G - C f 2  Calibrator Name T A D  
Indicator NO. vv! - / I  e Serial No. 067 7 

Percent difference must be less than or equal to 0.5% 
r 

Percent Difference: 1 

(Ref temp + 460) - (Test temp + 460) 
x 100% should be < 0.5% 

(Ref temp + 460) 

N 
I 
I 
1 
1 
1 
1 
I 
I 
1 
I 
I 
1 
.p 
1 
I 
'I 
I 
I 



DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

DATE: 6 / J 6 & 2  METER BOX NO. 4 // 
CALI BRATOR: BAROMETRIC PRESSURE (Pb)2?.5% in. Hg I INITIAL CAUB 99 Y AH@: 2.0r 
PLANT: PROJECT NO.: I 3 8 I - P W - 5  

To be the average A H used during test series. 
* *  To be the highest vacuum used during test series. 1 **-  Post-test Y must be within the range, pre-test Y 4- 5% OK? I3 

Post-test AH@ should be within the range of the initial or pre-test A H@ +/- 0.20 in. H2O. . OK? 0 
/ . a 7 3  

( v w  ) ( Pbar ) (Td + 460) 

(Vd)  (Pbar + AH/ 13.6) (Tw + 460) 
Y =  

1' ( 0.0317) (AH ) [(Tw +460) (  €I 1 
AH@ = 

I ( Pbar ) ( Td + 460) 

1.0073 

( Avg inital Y )  - ( Post-test Y ) 
Percent difference = 

( Avg initial Y ) 1 
i mptcal.wk1 

I 



~ ~~ - - - ~~~~ 

DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

DATE: 7-13 -92 METER BOX NO. PI- 3 
CALIBRATOR: 3 h  
INITIALCALIBRA 0 Y: I ,  0 AH@: \ ‘ 9 3 $  

,AVERAGE AH DURING TESTING: 1,  5 MAXIMUM VACUUM Y ” In. Hg 

BAROMETRIC PRESSURE (Pb) 2 7.7 Yln. Hg 

PLANT: ,5”r TJ I . e. PROJECT NO.: 1 32 

Plsd 
To be the average A H  used during test series. 

1 . 9  35 
To be the highest vacuum used during test series. 

Post-test AH@ should be within the range, of the initial or pre-test AH@ 4- 0.20 in. H20. 
* * *  Post-test Y must be within the range, pre-test Y 4- 5% OK? a 

OK? 0 

(/,00’,7-?.) ( Vw ) ( Pbar 1 ( Td + 460) 
Y =  

( Vd ) ( Pbar + A H  I 13.6) (Tw + 460) 

AH@ = 
( 0.0317) ( A H  ) [(Tw;;;(e! j 2 

( Pbar) (Td + 460 ) 

( Avg inilal Y ) - ( Post-test Y ) 
Percent difference = 

( Avg initial Y ) 

3mplcal.wkl 
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Appendix F 

Test Participants 



I 
I 
II 
I 
I 
I 
P 
I 
I 
b 
I 
1 
I 
I 
1 
1 
1 
I 
I 

Test Participants 

Industrial & Environmental Analvsts 

J. Bacik - Environmental Technician 
G. Bowser - Environmental Technician 

C. Outlaw - Sample Recovery 
C. Malone - Environmental Technician 

G. Bright - CEM 

DEECO. Inc. 

W. DeWees - Project Leader/Process Sampler 
W. Buynitzky - Sample Recovely 

Solite Corpo ration 

D. Burns - Solite Coordinator 
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DESCRIPTION OF ABBREVIATIONS 

1 

I 
P 
I 
I 

ICV=Initial Calibration Verification 
ICB=Initial Calibration Blank 
CCV=Continuing Calibration Verification 

’ CCB=Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS=Preparation Blank Soil 
LCS=Laboratory Control Spike 
ICSA=Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F-Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL=Contract Required Detection Limit (for CLP) 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA=CRDL Standard for AA I=Initial F=Final 
%RPD=Relative Percent Difference 
%REC=% Recovery 
SPK=Spike 
AMT=Amount 
BLK=Blank 
MSA=Method of Standard Additions 

I 
I 

I 



CLIENT: IEA 

DATE RECEIVED: 01/15/92 
DATE EEWRTKD: 08/10/92 
TLI PROJECT #: 21435 

ICP IUTL ANALYIE S W E Y  BLWET 

ANALYTE: AS 
ug/L IDL: 7 

m m 
m1 -1 -1 DIL TOTAL Ua r&\CTION COREECTED USIL 

CLIENT # SNiPlD EL PEAKINT CONCENTEATION TV USED N FACTOR PIISUL.1 XBPD APPLIED RESULTS 
,,,,,,,, ~ ................................ . ,,,,,,,, ..,..l..llllllllllllllllllllllllllllllll, ,,,,, .,**,,.. ,,,, 11111.111.11111,,,1111111111111((1(1.111,,,,,,~,,,,,,,,~,,,,,,,,,~,. ,I,, 1111,11*~ ,,,, /,,,* ,,,,,,,, 1,,,111111111111 

W-1-INLKT PH 58.056.1PH AS .33020 14.1650 196 196 100 1 1.42 .2365 5.99 
W-1-INLET P H ( D )  58.056.11H D A 0  -23750 7,7430 196 196 100 1 .'I74 58.62 .2365 3.27 
KY-1-INLKT BH 58.056.488 Ag .20300 5.3560 500 400 100 1 < .875 
W-1-INLET BH(D)  58.056.4BH D Ag .21300 6.0490 500 400 100 1 < .875 NIA 
KY-2-INLEI PH 58.056.5PH Ag .33720 14.6440 196 196 100 1 1.46 .1718 8.52 
W-2-INLET PH(L) 58.056.5PH L Ag a25360 8.8580 196 196 100 5 4.43 .1718 25.8 
W-2-INLET BH 58.056.8BH Ag 1.84020 116.7250 460 360 100 1 15.2 
W-2-INLET BN(L) 58.056.8811 L AS a40250 19.1720 460 360 100 5 12.2 
W-&INLET PH 58.056.918 AS .36460 16.5440 193 193 100 1 1.65 .2178 7.60 
KY-3-INLET BH 58.056.12BH Ag ,48520 24.8960 480 380 100 1 3.14 
1,1111111~,,~,111,,,.,,,.,.,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,.~~,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,, ~,,~l,,,l,l,",lll",,1111111.llllllln1ll(,.,,,,,,,,,,,,.,,,,~,,,,. ,,,,, .( ,,,,,,,,, I ,,,,,,,,,,,, I ,,,,, * ,,,,, ,,.. 

STD BLK Ag .15250 0.0000 
ST0 1=25ug/L Ag .49000 25.0000 
STD 2=1OOug/L AS 1.54520 100.0000 
STD 3=2SOug/L Ag 3.71550 250.0000 
STD 4=5OOug/L AS 7.36130 500.0000 
CHECK HS AS 7.41980 505.0930 
ICV=25Oug/L Ag 3.79950 254.4010 
ICB Ag .13540 .6740 
ICSAI AS .13720 .7980 
ICSABI AS 14.17490 972.8560 
CCVl AS 3.82570 256.2130 
CCBl AS .09740 -1.9550 
ICSAP AS .14550 1.3710 
ICSABP Ag 14.53730 997.9520 

1 
I 
1 
I 
4 
I 
I 
1 
I 
4 
I 
I 
r 
I 
I 
I 

1 
I 

i 
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CLIENT: IEA 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08/lOl92 
TLI PROJECT #: 21435 

IC0 rmlL ANALYTZ S W Y  REPORT 

ANALYIE: AS 
ug/L IDL: 200 

M OH 

USlL m 1  a1 m 1  DIL TOTAL ug FRACTION CORRECTED 
CLIENT # SMPID EL PEAKINT CONCENTRATION I V  USXD W ?ACTOR RESULT %EPD APPLIED RESULTS 
............................................... .,.,.,, 111111111111111111111111.1..1(11...,.,.....,.,... ,,,,,, . 1 1 1 1 1 1 1 1 , 1 1 1 1 1 . . 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 ( . ( 1 . 1 . . , ~ , , , . ~ , , , . , , , , ~ ~ . ~ , ~ . . , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ .  

KY-1-INLET OH 58.056.1PH AS 1.83860 15766.6130 196 196 100 1 1,577 .2365 6.661 
KY-1-INLET P H ( D )  58.056.1M D AS 5.19120 16924.4880 196 196 100 1 1,692 7.08% .2365 7,156 
KY-1-INLET BH 58.056.4BH AS 1.27470 4065.1690 500 400 100 1 508 
W-1-INLET BH(D)  58.056.4BH D AS 1.21100 3815.8680 500 400 100 1 484 4.77% 

1 2.722 .l7l8 15,847 
5 2,938 .1118 17.101 

KY-2-INLET PH 58.056.5PH AS 8.32840 27224.8730 196 196 100 
W-2-INLET PH(L) 58.056.5FH L AS 1.82620 5875.8390 196 196 100 
W-2-INLET BH 58.056.888 AS .19950 534.9340 460 360 100 1 68.4 
KY-2-INLET BH(L) 58.056.8BH L AS .09840 203.1710 460 360 100 5 130 
KY-3-INLET PR 58.056.9OH AS 11.89920 38949.0310 193 193 100 1 3.895 .2178 11.883 
KY-%INLET BR 58.056.12RH AS .23970 666.9830 480 380 100 1 84.3 
,,., ,,,,,, ,, ,, ,, ,,,,,, ,, ,, ,, ,,4,,,,,,, ,. ,, ,, .. ,. ,11111 I, lltl I, 111.1111 I, I, I. I, l l l l t l l l 1 1 1 1  I* 1.1. .I I, I, 1.11 11.1 I, ,111 I, ,111 I, I, I, I, I 3  I. I O  I, .1.111*111111.1111 *I *I I* I* 11.1 II ,I 111**1 II *I *I I* *I I* I* *I 1.111111 I* II I 8  111110 I 8  .I...I 

ST0 BLX As .06680 0.0000 
STD l=ZSOug/L As .09800 250.0000 
STD 2=1OOOug/L As .32500 1000.0000 
STD 3=25OOug/L AB .79130 2500.0000 
ST0 4=5OOOug/L AS 1.56670 5000.0000 
CHECK HS AS 1.44600 4627.5230 
ICV=250OuslL As .75840 2370.0390 
Icn AS .08160 141.1560 
ICSAI As .03450 -6.6420 
ICSABI As .29860 860.2730 
CCVl As .18440 2455.4730 
CCBl As .06690 106.3340 
ICSAP A s  .OS150 49.0230 
ICSABP A8 ,32030 931.1130 



CLIENT: IEA 

DATE BKCEIVEO: 07/15/92 
DATE BEPORTEO: 08 l lOl92  
I L I  PROJECT #: 21435 

ICP mTL ANALYTE S W R Y  REPORT 

ANALYTE: Ba 
UglL IDL: 20 

m m 
IILACTION CORBECTEO UgIL m1 m 1  m 1  DIL TOTAL ug 

CLIENT SMPID EL PMI[IHT CONCENTRATION TV USED N ?ACTOB BESULT XBPD APPLIED RESULTS 
,,,,,,,,,, 1o,1.1111111...11111111.111111111111111,,,,,,,,,,,,,,,,,~~~~~~.~~~~~~~~~,.,,,,,,,,,,.,,,.,,,,,,....,,,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,,.,,. ,,,,,,,,,,,,,,,,., .,. ,,,,.,.,,,,,,, 1,111. .................................... 
W-1-INLET PH 58.056.1FH Ba 315.98390 31697.9750 196 196 100 1 3,170 ,2365 13,403 
W-1-INLET PH(0) 58.056.1FH 0 Ba 316.31520 31731.2210 196 196 100 1 3,113 .lo% .2365 13,411 
W-1-INLET BH 58.056.4BH Ba 12.93110 1293.1400 500 400 100 1 162 
W-1-INLET BH(0) 58.056.4BH 0 Ba 12.86820 1286.7690 500 400 100 1 161 .49Z 
W-2-INLET PH 58.056.5PH Be 272.20710 27305.9080 196 196 100 1 2 ,731  .1718 15.894 
W-2-INLEI PUL)  58.056.5FH L Ba 54.42800 5456.4100 196 196 100 5 2,128 .1718 15,880 
W-2-INLET BH 58.056.8BH Ba 2.62640 259.2150 160  360 100 1 33.1 
IN-2-IHLET B H ( L )  58.056.8BR L Ba .51570 47.4510 460 360 100 5 30.3 . 
W-3-INLET rH 58.056.9PH Bo 362.84180 36399.1720 193  193 100 1 3.640 .2178 16,112 
W-~-INLET BR 5 8 . 0 ~ 6 . 1 2 ~ ~  BP 2.49820 246.3560 480 380 100 1 31.1 
, , , , * , , , , . , I  ,111 I, I, I, I, I, 111111 I, I, ,,,.,,*, I, I, I, I, I, I, ,I 01,111 I, I, *I I* I* II *I I *  *I 1,1111 I, I, ,111 I* I ,  111.11 I, ,111 ,, *1 ,,.,a, n # I O #  111."1..1 I.,.,, I."., Iltl.l1*11111.1.111111 I* *I I* lltlll *I I* 1111 I, ,I I, I, I, I,  ,111 I, ,I *I I* *I *I 1131 

ST0 B U  Ba .01620 0.0000 
STD l=SOug/L Ba .52380 50.0000 
ST0 2=200ug/L Be 2.07640 200.0000 
ST0 3=500uglL Ba 5.04780 500.0000 
STO 4=1000ug/L Ba 9.99200 1000.0000 
CHECK HS Ba 10.00250 999.2500 
ICV=5OOug/L Ba 5.05460 502.8350 
I C E  Ba .01920 -2.3600 
ICSAI Ba .14470 10.2300 
ICSABI Ba 5.76980 574.5950 
C C V l  Ba 5.07820 505.2060 
CCBl Ba .01250 -3.0320 
ICSAP Ba .14690 10.4570 
ICSABP Ba 5.81690 579.3200 

1'  
1 
I 
I 
c 
I 
I 
I 
1 
8 
1 
I 
0 
I 
I 
I 
I 
I 
I 
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CLIENT: Iw 

DATE RECEIVED: 01/15/92 
DATE BEWRTED: 08/10/92 
TLI PROJECT 1: 21435 

ICP MUTL ANALYTE SuL(MBY REPORT 

ANALYTE: Be 
UglL IDL: 2 

?H FH 
USIL 81 m1 m 1  DIL TOTAL US ?RACTION COBBECTED 

CLIENT 8 S M P I D  EL PWKINT CONCENTBATION TV USED ?V ?ACTOR RESULT IBPD APPLIED RESULTS 
1 , 1 1 1 1 1 1 1 1 1 . . . . 1 1 1 1 1 ( 1 1 1 1 1 1 1 1 1 1 . . . . 1 . 1 . 1 " , , , ,  ,.,,,,,,,.,,,. ,11111. .,,,.,,,,,,,,,,,~,. ,.,,,,,, .1111.111.111,,,,,, 1,,11,11111111,~,1~111111111111111 ,,,,, ", , ,41*~11111*1 

W-1-INLKT 111 58.056.1pW Be 22.22220 739.4740 196 196 100 1 73.9 .2365 313 
W-1-INLET F H ( 0 )  58.056.1PH D Be 16.69100 555.5560 196 196 100 1 55.6 28.4%. ,2365 235 
BY-1-INLET BH 58.056.4BH Be 3.10960 103.2680 500 400 100 1 12.9 
KY-1-INLEI BN(D) 58.056.488 D Be 3.36220 111.6790 500 400 100 1 14.0 1.832 
W-2-INLET FN 58.056.5FH Be 23.35550 771.2000 196 196 100 1 77.7 ,1718 452 
KY-2-INLXT M(L) 58.056.5FH L Be 3.74250 124.3360 196 196 100 5 62.2 .1718 362 
W-2-INLET BH 58.056.8BH Be .43700 14.3070 460 360 100 1 1.83 
W-2-INLKT BH(L) 58.056.8BN L Be .lo070 3.1120 460 360 100 5 1.99 
W-3-INLET ?ll 58.056.9PH Be 53.94120 1795.3090 193 193 100 1 180 .2118 824 
W-J-INLZT BR 58.056.12~~ ,94130 3l;OSZD 480 380 100 1 3.93 
,.,**, 11v I, I, I, 11.1 I, ,,,,,,,1 I, I, ,111 I 3  I, .* 1,111111 I, I, I, ,.I, I. I, I, I, ,.,I 1811 11,1,1 ,I I, I, 11.11111 111, ,,o ,, I, l t l l l l l l  v.,,,, ,, .111.1 .I I, *,..,, I, I, ,110 11.0 *I *I *I I ,  ,I I* ,I I, II I* 111111#1 ,I .I *I I, II *I I* *I *I ,111 111111 0.111, *I *I *I 

STD BLX Be .03280 
STD 1=25ua/L Be -79470 
STD Z=lOOug/L Be 2.99750 
STD 3=25Ous/L Be 7.41950 
STD 5OOug/L Be 15.01800 
CHECK HS Be 14.95080 
lCV=25Oug/L Be 1.37400 
ICB Be ,03900 
ICSAI Be -1.02510 
ICSABI Be 12.62720 
CCVl Be 7.35530 
CCBl Be ,02510 
ICSAF Be -1.73460 
ICSABP Be 11.83590 

0.0000 
25.0000 
100.0000 
250.0000 
500.0000 
491 . a 0 0  

245.2190 
1.0580 

-34.3620 
420.0840 
244.5960 

.5960 
-57.9810 
393.7430 



ICP m T L  ANALYTE SlMIlABY KXPOBT 

ANALYIK : Cd 
USlL IDL: 4 

PR rn 
USlL 81 -1 11 DIL TOTAL us IBbCIION CORRECTED 

CLIKNT SMPID KL PKAKINT CONCKNIBbTION TV USKD W TACTOR RKSULT XBPD APPLIKD RESULTS 
,.,,~,,,,,,,,,,,,,II .I*. I I  1.81 ,I I, I ,  I* I* I* II *I II I S  I* 11111111 I* I* *I 111111.111 * I  I* *I I* I S  II I* 1-10 ..11 V I  11111111 I. 1.111111 II 1.11 I,O 1,,11111 I, I, I.,, ,,,,,,., 10.1 ,I I, ,.1,11.1 *I II I* *I I* 1.0111 1.11111111 11111,1,,1 I ,  111, ,I I, I, ,I I, I, I, 

W-1-INLET HI 58.056.1PH Cd 123.84870 16620.6310 196 196 100 1 1,662 .a365 7,028 
W-1-INLET PR(0) 58.056.1PH D Cd 122.81450 16481.7560 196 196 100 1 1,648 .84X .2365 6,969 
W-1-INLET 88 58.056.4811 Cd 32.79780 4393.1770 500 400 100 1 549 
W-1-INLKT BH(D)  58.056.4BH D Cd 32.99380 4419.4960 500 400 100 1 552 .60X 
W-2-INLKI Fll 58.056.5PH Cd 194.87780 26159.3180 196 196 100 1 2,616 ,1718 15,227 
W-2-INLET Pn(L) 58.056.5FH L C d  31.43320 4209.9140 196 196 100 5 2.105 .1718 12.252 
BY-2-INLET BH 58.056.888 Cd 4.37380 576.0390 460 960 100 1 73.6 
W-2-ImBT BH(L) 58.056.8811 L Cd -89470 108.8220 480 360 100 5 69.5 
W-3-INLET ?ii 58.056.9PH Cd 251.95100 33823.8320 193 193 100 1 9.382 ,2178 15,530 
KY-3-INLET BH 58.056.128H Cd  4.80910 634.4940 480 380 100 1 80.1 
,, ,, ,, ,, ,,,,,,,,,, ,, ,, ,, ,,,, ,, ,,,,,,.,I, I3  I, ,, .. .,., ,..,,*.,., I, I, I, I, I, I. I* SI I* I, I* I, I 3  I, I, 11,111 II I S  I* I, v..,,, 1.11 I, I, I,",, I* o,, ,,,,,,,, ,, ,, ,, ,..,,.., ,111 I ,  I, ,111 *I 11111.1111 II II 1-11 I 9  II *I 1111 I, I* #* I* 1t *I IS *I .I *I I* I S  I* 

STD BLK Cd .11750 0.0000 
S I D  1=75ug/L Cd .62590 75.0000 
SID 2=3OOug/L Cd 2.34190 300.0000 
SID 3=75Ous/L Cd  5.47750 750.0000 
SID 4=15OOug/L Cd  11.34600 1500.0000 
CHECK HS C d  11.28450 1504.0970 
ICV=75OuglL C d  5.51720 729.5840 
I C E  Cd ,11560 4.1960 
ICSAI Cd .2656D 24.3450 
ICSABI C d  6.36890 843.9680 
C C V l  Cd  5.59980 740.6860 
CCBl  Cd .07500 -1.2590 
ICSAF Cd .25980 23.5570 
ICSABP Cd 6.28940 833.2930 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
tl 
1 
6 
I 
1 
I 
1 
I 
I 
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I 
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I 
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CLIENT: IKA 

ICP M L  ANALY'IE SUI(MB1 REPORI 

ANALYTE : Cr 
US/L IDL: 12 

DATE KZCEIVKD: 07/15/92 

TLI PBOJECT #: 21435 
DATK REPORTKD: 08/10/92 

I8 rn 
URIL 11 -1 m1 DIL TDTAL us PXACTION CORRECTED 

CLIENT # SAIIPID EL PEAKINI CONCENTXATION N USED W FACTOR RESULT XBPD APPLIED RESULTS 
,,..,.,1,1,,,,",,,I~ ..................... I,  *.I ........................................ I,,, 11,,1*,11111111111,,,,,,,,,,,, 111111111111111111,,111110111(1((11(1~ ,,,, 11,1,111111111111111.~,,,.~~.~.,,,,,,,,,,,,,,,,,,,,,,,~ 

m-birnm r H  58.056.118 cr 53.15460 7006.2990 196 196 100 1 701 .2365 2,962 
KY-1-INLET I H ( D )  58.056.1FH 0 Cr 52.94850 6979.0570 196 196 100 1 698 .39X .2365 2.951 
KY-1-INLKT BH 58.056.4BH Cr 10.24280 1335.3480 500 400 100 1 167 
KY-1-INLEI B H ( D )  58.056.4BH D Cr 10.12210 1319.3940 500 400 100 1 165 1.20% 
m-2-Im.m TH 58.056.5m cr 84.49570 11148.1330 196 196 100 1 1115 .1718 6.489 
KY-2-IrnET m ( ~ )  58.056.518 L Cr 16.66610 2184.2100 196 196 100 S 1092 -1118 6.351 
KY-2-INLET 88 58.056.8BH Cr 1.24210 145.8770 460 360 100 1 18.6 
KY-2-INLET BH(L) 58.056.8BH L Cr .70700 75.1570 460 360 100 5 48.0 
KY-3-1NLKT F 8  58.056.9PR CrlO8.20410 14281.2820 193 193 100 1 1428 -2178 6,557 
KY-J-INLEI BH 58.056.12B8 cr 1.56380 188.3960 480 380 100 1 23.8 
......................... ,, ,, ,, ,, ,, ,, I, I. 111,1.1* I, I, I, I, ,,I, ,I ,I 8 ,  I ,  I, 1,11111111001,1111 .I ,111 I. I. 111111.1 ,* 11,1 I, 1,1111111111 I* M .( 111, ,,I* 11111111 1.1, I, 1.11 1,11 *I *I *,,,lilt" 1.14 1.1.111111 I S  SI I* 11v *I .1"*1111111.11 

S I D  ELK Cr .11590 
STD 1=4Oug/L Cr .36320 
STD 2=200ua/L Cr 1.74170 
STD 3+4ooug/~ Cr 3.22240 
STD 4=8OOualL Cr 6.14450 
CHECK HS 

1cv=400ug/1 
ICB 
ICSAI 
ICSABI 
CCVl 
CCBl 
ICSAF 
ICSABF 

Cr 6.21220 
cr 3.27940 
Cr .lo040 
cr . lo780 
Cr 3.40530 
Cr 3.32850 
cr .11350 
Cr .11980 
Cr 3.46730 

0.0000 
40.0000 
200.0000 
400.0000 
800.0000 
802.6690 

415.1140 
-5.0080 
-4.0210 
431.7450 
421.5970 
-3.2670 
-2.4410 

439.9500 



CLIENT: IZA 

ICP UUTL ANALYIE SlRlMEY EEPOBT 

ANALYIL: cu 
UglL IDL: 15 

DATE RECLIVED: 01/15/92 
DATE EEWBTLD: 08/10192 
TLI  PROJECT I: 21435 

m PH 
U a l L  m 1  11 m 1  DIL TOTAL ug PEACTION CORRECTED 

CLIENT 8 S M P I D  LL PEAKIN1 CONCENTRATION TV USED W PACT08 BESULT XBPD APPLIED FZSuLTS 
11,111..1..1.1111111111111111(11(..11111~~~~..~~.~.~..~~~~ 1111111111 1111111111111..11111111111111)1111~1.11111111111,1111.111111111111111.1.,,,.,,,.,,,,,,,,,,,.,,,,. ......................................................... 
ICY-1-INLET PH 58.056.1PH Cu 37.72940 1671.3240 196 196 100 1 161  .2365 7 0 1  
W-1-INLET P H ( D )  58.056.lPH 0 CU 36.86800 1632.6800 196  196 100 1 163 2.34% .2365 690 
W-1-INLET BH 58.056.4BH CU 4.56180 183.3870 5 0 0  400 100 I 22.9 
KY-1-INLET B H ( D )  58.056.488 D CU 4.77460 192.9300 500 400 100 1 24 .1  5.07% 
W-2-INLET ?H 58.056.5PH Cu 62.33550 2715.1830 196 196 100 1 218 .1718 1.615 
W-2-INLET PH(L) 58.056.5PH L CU 10.45930 447.9550 196 196 100 5 224 .I718 1,304 
gY-Z-INLLT BN 58.056.8BH Cu 2.66700 98.3840 460 360 100 1 12 .6  
W-2-INLET BH(L) 58.056.8BH L CU .65190 8.2510 460 360 100 5 < 9.58 
W-3-INLET PH 58.056.9PH Cu 90.95020 4058.8690 193  193 100 I 406 .2178 1,864 
W-3-lNL.ET BH 58.056.12BN CU 1.52640 47.2160 480 380 100 1 5.96 
o,, ,, ,,,,1111 "l*lll.,l I, 0. I, ,I ,I I* I* I* 1111 11.1 II 01*1.* 1111.11*111111 I* *I *I *1 I. *1 *I n l l t l  S I  1111 *I I. *, 18.4 I 4  ..I, ,*.I *4 I* I ,  1 4  ,*,I I, ,IN ,,*****~,*#, I." ,.I( " l l O , l l . . 4  I. 111111 I, ,.1111 I, I, 1,1111 1."l.111.11 I, I, I, I, I, ,111 I, I, 

STD BLK Cu .36290 0.0000 
STD 1=5Oug/L Cu 1.60490 50.0000 
ST0 2=200us/L Cu 5.05160 200.0000 

ST0 4=1OOOug/L Cu 22.74040 1000.0000 
CHECK HS Cu 22.66300 995.4260 
ICV=5OOug/L Cu 11.63040 500.4910 
I C B  Cu .33750 -6.1220 
ICSAI Cu .49270 ,8420 
ICSABI Cu 9.95130 425.1660 
C C V l  Cu 11.63430 500.6650 
C C B l  c u  . 2 ~ 2 1 0  -8.5820 
ICSAP Cu .SO390 1.3430 
ICSAEP Cu 9.73690 415.5480 

STD ~ = S O O U ~ / L  cu i i . a i 9 2 0  5oo.oooo 

1 
I 
I 
I 
I 
I 
I 
I 
1 
1 
!, 

I 
I 
I 
I 
I 
I 
I 
I 
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CLIENT: I M  

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08/10/92 
TLI PROJECT 1: 21435 

ICP m T L  ANALYTK S-Y REPORT 

ANALYTE: M 
ug/L IDL: 10 

nl PH 
PRACTIOH CORRECTED W / L  m1 m1 m1 DIL TOTAL ug 

CLIEHT 1 SMPID KL PEAKINT CONCENTRATION TV USED W FACTOR BKSULT ZBPD APPLIED RESULTS 
.111 *I 1.1, I. 111111 I, .. I, ,111 I, I, I, 111111 I, I, I, I, 1.11 I, ,..I I* *I *I 1.11 I* I* *..* I. .. .I 1.1111 I, I, 11 I, I, I, ,*..,,., ,,,, I, I, .11111 I. I, 1. I 3  I, ,I,, *.I*., 1118 I, 93 1111.11111 I, ll"lt*l1111.11..1 .I 11,,~1.,,, ,, ., ,,,, ,.*, .I I, ,111 I, I, I, 11..11 

KY-1-INLET FH 58.056.118 M 218.91730 18255.7850 196 196 100 1 1,826 .2365 7,719 
KY-1-INLET rH(D) 58.056.1PH D Un 273.86950 17921.4430 198 196 100 1 1,792 1.85% .2365 7,578 
KY-1-INLKT BH 58.056.488 M 15.34730 999.4940 500 400, 100 1 125 
KY-1-INLET BH(D) 58.056.488 D M 15.60450 1016.3290 500 400 100 1 121 1.67% 
KY-2-INLKT PH 58.056.5PH M 303.57940 19866.1520 196 196 100 1 1,987 .1118 11,564 
KY-2-INLET PH(L) 58.056.5nl  L nn 41.27510 5089.3740 196 196 100 5 1,545 .1118 8,991 
KY-2-INLET BH 58.056.8BH M 3.34790 214.0560 460 360 100 1 27.4 
KY-2-INLKT BH(L) 58.056.8RH L tln .14890 43.9340 460 360 100 5 28.1 
KY-3-INLKT PH 58.056.9PH M 343.26000 22463.5060 193 193 100 1 2,246 .2178 10,314 
KY-3-INLET BH 58.056.12BH nn 3.42020 218.1880 480 380 100 1 27.64 
II1111.1 I, I, I, l l l l lt l l l l  I* ,I ,I I, I, I, I, I, 1.11 I, 1.11 I, I, 1.111.111111 *I 1111 1.111.081 *I I, I. I, I, 11111111 ,I ,, ,, ,, ,,,, ,1411, I, I, 0, ,I I* *I I* I* I* 1111..11 lltl ,I I* I, I I  I, 1,11011 * I  11.1 ,o, ..,.,.v 1.1,111.,1 *I ,111 I, ,* ,I I, .1111111 I, I* O I I  

STD BLK M .03020 0.0000 
sm 1=5oug/L M .a9810 50.0000 
SID 2=2OOug/L M 3.17020 200.0000 
STD 3=5OOug/L M 1.64480 500.0000 
STD 4=lOOOug/L M 15.38060 1000.0000 
CHKCK HS M 15.30980 997.0400 
ICV=500ug/L tln 7.61650 493.4620 
ICB Un .03080 -3.0120 
ICSAI tln .I1740 2.6000 
ICSABI M 8.94020 449.1960 
CCVl nn 1.55180 489.2280 
CCBl M .02460 -3.4190 
ICSAP M .11870 2.6790 
ICSARP M 6.77400 438.3150 

I 
I 

I 



CLIENT: IEA 

DATE RECKIVEO: 07/15/92 
DATE RKPORTIIO: 08/10/92 
TLI PEOJECT 1: 21435 

I C 0  LnrrL ANALY'IE SuI(IuBY REPORT 

ANALYTE: Ni 
ug/L IDL: 20 

?H M 
W l L  a1 a1 rl OIL TOTAL ug FRACTION CORRECTED 

CLIXNT 1 SAnPID EL PEAKIN1 CONCENTRATION TV USKD W ?ACTOR RESULT XBPO APPLIKD RESULTS 
1 1 1 . 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , , , , , , , , , , , , ,  ,,,, 1.11111111111111111.11.111.))1101(11(11,,,,,,,,,,,,. ,,,,,,.,,,,, I,. ,,,,,,,,,,,,,,,,,,,,llo ~ .................... 
W-1-INLET PH 58.056.1PH N i  5.97500 3595.1630 196 196 100 1 360 .2365 1 ,520  
W-1-INLET PH(D)  58.056.1FH D N i  6.01900 3621.9380 196 186 100 1 362 .74% .2365 1.531 
W-1-INLET BH 58.056.488 N i  ,77460 426.3120 500 400 100 1 53.3 

BY-2-INLET M 58.056.5PH N 1  8.99500 5435.3350 196 196 100  1 544 .1718 3,164 
W-2-INLET ?H(L) 58.056.5FH L N i  1.98030 1161.0120 196 196 100  5 581 .1718 3,379 
W-2-INLKT BH 58.056.888 Ni .13820 38.5320 460 360 100  1 4.92 
W-2-INLET BH(L) 58.056.8BH L N i  .11030 21.5650 460 360 100 5 13.8 
BY-3-INLET Is 58.056.9FH Ni 11.34490 6867.2640 193 193  100 1 687 .2178 3,153 
W-3-INLRT BH 58.056.12BH N i  .18610 67.6980 480 380 100 1 8.55 

BY-1-INLET B H ( 0 )  58.056.468 0 N i  .80280 443.4790 500 400 100 1 5 5 . 1  3.95% 

111.11111111.111.11111111(1(11111.(11111,,,,,~~~~~~~~~~~~~~~~~~~,~~,,,~,,,,,,,~~~~.,~,,,,,,,,,,,,,,,~,~,,,",,"~.~~~,,~.,,.,,~,~,,,,.,...,.,,~..~~..~~~,~.,,~,~,,,,,,,,,,,,,,.,~.,~,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

STD BLK Ni . lo340 0.0000 
STD 1=4Oug/L N i  .13810 40.0000 
STD 2*2OOuglL N i  ..I8130 200.0000 
STD 3=4OOua/L N i  .71200 400.0000 
STD 4=80Oua/L N i  1.40310 800.0000 
CHECK HS N i  1.38740 799.7410 
ICV=4OOug/L N i  .78010 429.7000 
ICB N i  .06080 -8.6290 
ICSAI Ni .OS060 3.4250 
ICSABI Ni 1.50720 872.7360 
C C V l  N i  .73220 400.4680 
C C B l  N i  .05110 -14.5550 
ICSAP N i  .02050 -33.1670 
ICSABP N i  1.58280 918.8100 

I 
I 
1 
I 
I 
I 
I 
0 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
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CLIKNT: IK.4 

DATE RKCEIVEO: 07/15/92 
OArK BKWRTKO: 08/10/92 
TLI PROJECT #: 21435 

ICP M I L  WALYTE SlMUN'Y REPORT 

ANALYTK: P 
US/L IOL: 200 

FH PH 
US/L m 1  a1 a1 OIL TOTAL us FRACTION COBBKCTKO 

CLIENT # SWPID KL PKAKINT CONCKNTRATION TV USE0 PV rACTOB RESULT XRPD APPLIKO BKSULTS 
11111111~111111111111111111.111111111111,,.,,,,,,,.,,,,.~.,.,.,,,,,..,..,..,,.,,,,,,,,,,,,,,,,,,,,,.,,., ............................... .,. ,,,,,,,,,,, 1.1111 .,,,,,. #,*.,,...,. ,,.,,,,, * ,,,,,,,,,," ....................... ..1111. 

W-1-INLKT M 58.056.198 P 24.91620 10669.3960 196 196 100 1 1,067 .2365 4.511 
KY-1-INLKT M(D) 58.056.1PH 0 P 26.87810 11509.1990 196 196 100 1 1,151 1.57% .2365 4,866 
KY-1-INLET BH 58.056.4BH P 83.57500 35778.8610 500 400 100 1 4.472 
W-1-INLKI BH(0) 58.056.4BH 0 P 83.22070 35617.1990 500 400 100 1 4.453 .42% 
W-2-INLKT FH 58.056.5PH P 37.11790 16149.2630 196 196 100 1 1,615 .1718 9,400 

5 1,703 . I718 9,915 W-2-INLET M(L) 58.056.5M L P 1.95010 3406.8640 196 196 100 
W-2-INLKT BH 58.056.8BH P 78.02410 33402.7660 460 360 100 1 4.268 
W-2-INLET BH(L) 58.056.8811 L P 15.55040 6660.2410 460 360 100 5 4,255 
W-3-INLKT M 58.056.9PH P 51.54620 22068.6070 193  193 100 1 2,201 .2178 10.133 
BY-3-1NLKT BH 58.056.12BH P 79.90970 34209.9140 480 380 100 1 4,321 
11111,11 a,., I, ,111 1,1111 1. ,111 I, I, I, I, I, I, I, I, I, I, I, I, I, ,111 11111,11 I. I, I, 1.11 I, I, 11111111 I, 111,1111 I, I, I, 1,s) ,I I, l l t l  .. ,,,, ,111 I, .I I, I, I, I, .I., 111.1, ,111 14.111.1,1 *I ,111 1,.1..1,1. * I  ,..I .11*1111 I, I, I, I, 1. I, I, I, .* I. I I  *I I* I* I* 

SI0 BLK P .30150 0.0000 

. STD 1=5OOug/L P .65340 500.0000 
STD 2=lOOOug/L P 2.50800 1000.0000 
ST0 3=5OOOug/L P 11.68150 5000.0000 
ST0 4=1OOOOug/L P 23.35190 10000.0000 
CHKCK U S  P 23.50290 10064.4000 
lCV=5OOOua/L P 11.16810 5041.2160 
I C B  P .49990 217.7260 
ICSAI 'P  .37020 162.2010 
ICSABI P 2.75400 1182.6200 
CCVl  P 11.66320 4996.2880 
C C B l  P .42920 187.4520 
ICSAP P .03400 18.2840 
ICSABP P 2.78890 1197.5800 



CLIENT: IEA 

DATE RECEIVED: 07/15/92 
DATE R E W B T W :  08/10/92 
T L I  PROJECT #: 21435 

I I C P  m T L  ANALYIE SCMIARY REWRT 

ANALYIE: Pb 
UE/L  IDL: 200 

1 

1 
U 8 l L  m 1  m 1  m 1  D I L  TOTAL ug ?RACTION COBBECISD 

C L I M T  # SMPID KL PEAKIN1 CONCENTUATION TV U S W  W PACIOE E?.SULT XBPO A P P L I W  RESULTS 
111.111..11111111111111111111111111.111.~.~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~,~~.~~~~~~~~~~~~~~.~.~.~~~~~.~ 111111111.(1111.1.11.11111110)11.111111,,,,,,,,,.,,,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

W-1-INLXT PW 58.056.1FH Pb 607.56240 1373107.8000 196 198  100 1 137,311 .2365 580.595 
W-1- INLET PH(D) 58.056.1?H 0 Pb 607.34170 1372609.0000 196 196 100 1 137,261 .04% .2365 580,384 
KY-1-INLET BH 58.056.488 P b  119.06320 268865.2100 500 400,100 1 33,608 
W-1- INLET BH(D) 58-056.488 0 Pb 119.75840 270436.5900 SO0 400 100 1 33.805 .582 
W-2-INLET FH 58.056.SPW Pb 852.61940 1927054.1000 196 196 100 1 192,705 . I718  1,121,685 

.I718 861.741 W-2- INLET FH(L) 58.056.5PH L Pb 131.10890 296094.2500 196 196 100 5 148,047 
W - 2 - I N L E I  BH 58.056.888 Pb 14.65180 32845.1640 460 360 100 1 4 ,197  
W-2- INLET BH(L) 58.056.808 L Pb 3.00370 6515 .0190  460 360 100 5 4 ,  162 
W-J-INLKT FH 58.056.9PW Pb1071.59360 2422041.0000 193 193 100 1 242.204 
W-3- INLET BH 58.056.1281 Pb 18.99860 42671.0860 480 380 100 1 5,390 
,,,.,..,I, I, I, 1.v I, ,, I, 11,1111111 *I I* * I  18 *I.*.. .I .I 111.1111 II 1111 I* to IWO 01 *I II I* 1111 *,?I #*I( I S  *I 1111 II I, I, * I  1. I, 0, I O  I# 11..1.1...",.,1 *I N ***#.I 1.111.11 II I* I, *, 1, ,I 0, ., 11111111 I, I, I, I, I, I, I, I, I, ,111 11111111 I, I, I, I, I, I, I. ,, ,, 

1 
I 
I 
I 
I 
I 
I 
I 

.2178 1,112,048 

STD BLK Pb .12160 0.0000 
SID 1 = 2 5 0 u g / L  Pb .24620 250.0000 
ST0 2 = 1 0 0 0 ~ g / L  Pb .56330 1000.0000 
SID 3 = 2 5 0 0 u 8 l L  Pb 1.20200 2500.0000 
ST0 4 = 5 0 0 0 u g / L  Pb 2.34570 5000.0000 
CHECK HS Pb 2.33480 5002.8640 
I C V = Z 5 O O u ~ / L  Pb 1.24190 2532.5000 
ICB Pb .I0840 -29.8140 
ICSAI  Pb .Of1790 -76.0650 
ICSABI Pb .53280 929.5100 
ccv1 Pb 1.28220 2623.4380 
CCBl  Pb . lo740  -32.0120 
ICSA? Ob .06890 -119.0590 
ICSABP Pb .504,10 864 .6720  

I 
I 
I 
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C F M  M L  ANALYTE SurmABY REPORT 

CLIENT: IEA ANALYTE: Sb 
USIL IDL: 5 

DATE RECEIVED: 07/15/92 
DATE REPORTED: 08110192 
TLI PROJECT 8: 21435 

USA RESULTS 
?H FH 

m 1  111 m 1  DIL TOTAL ug PIUCTION CORRECTED ualL 
CLIENT t SMPID EL UEANABS CONCENTRATION TV USED W FACTOR RESULT APPLIED RESULTS 
I* I* I, I, ,, ,, ,,,,a, 1,1111 I, I ,  ,*$, I, ..(I I, I, I, ,111 11.1 I ,  111, I, I, I, I, I, I, ,, ,111 I ,  ..,, ,, ,, ,, ,, ,I,* .. ,,,, ,, ,,,..,....I, I. I, I, I ,  I. I, ,. .. 11111111 I, I, ,, ,I ,111 I, ,I I, ,111 I, 11.1 18 I, I, I, I, 111111,11111 I, I, I, I, ,, ,, ,, ,111 111, I, ,, ,. I. I. I* 

BY-1-INLET FH 58.056.1FH Sb .02500 49.2000 196 196 100 10 49.2 ,2365 208 
W-1-INLET BH 58.056.4BH Sb -.00300 * 500 400 100 10 * 
W-2-INLET FH 58.056.5FH Sb .04300 159.8000 196 196 100 10 160 .1118 930 
W-2-INLET BH 58.056.888 Sb ** -5.4000 460 360 100 1 < .639 
W-3-INLET FH 58.056.9FH Sb .01200 220.6000 193 193 100 10 221 .2178 1,013 
W-&INLET BH 58.056.12BH Sb .01500 57.1000 480 380 100 1 1.21 

*nsA (EVEN WITH SMPLE DILUTION) COULD NOT OVERCOUE INTERFERENCES; A CSOUS/L IS REPORTED SINCE THK SMPLE 
ABSORPTION WAS NEGATIVE. 
**DATA WAS UNBETRBIVABLE ROU DISKETTE AND THE ABSORPTION DID NOT PRINT OUT ON THE M W  DATA IWiD COPY. 



G P M  KUIL ANALYIZ. SI iWiMY BKWBT 

CLIENT: I U  ANALYTE: Se 
ua/L IDL: 4 

DATX BECEIVED: 07/15/92 
DATE REPORIKD: 08/10/92 
ILI PBOJECI #: 21435 

MSA r u s u L m  
FlI PH 

PIUCIION CORBECTED ua/L 11 a1 ml DIL IOTAL ug 

CLIENT * SAtlPID EL UEANABS CONCENTBATION IV USED W OACTOB RZSULT APPLIKD RESULTS 
1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . ~ ~ ~ ~  1111111(111111111.......1111111111.11111,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,~,,.,,,.,,, ,,,,,,.., ,1111,. ,,,,,,,,,,,,I” ,,,,,,,,.,, ...................... I,  

KY-1-INLET FlI 58.056.1PH Se .01623611 49.5000 196 196 100 1 4.95 .2365 20.9 
KY-1-INLEI BH 58.056.488 Se .01426664 44.0000 500 400 100 1 5.50 
W-2-INLET PH 58.056.5FH Se .02086602 76.7000 196 196 100 1 7.87 ,1718 45.8 
KY-Z-INIJT BH 58.096.888 Se .01685134 36.2000 460 360 100 1 4.63 
KY-%INLET PH 58.056.9PH Se .01432207 50.8000 193 193 100 1 5.06 .2178 23.2 
W-3-1NLEI BH 58.056.12BH Sa .00366550 10.3000 480 380 100 1 1.30 

fi . 0 c r, z 7; G 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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G F M  m T L  ANALYTE SUIUARY REPORT 

CLIENT: IEA ANALYTE : 11 
ua/L IDL: 2 

DATE RECEIVED: 01/15/92 
DATE REPORTED: 08110192 
TLI PROJECT 0: 21435 

USA RESULTS 
OH FH 

W l L  m 1  m1 m 1  DIL TOTAL ug SUCTION CORRECTED 
CLIENT * SMPID EL 8EANABS CONCENTRATION TV USED FV FACTOR RESULT APPLIED RESULTS 
1 1 1 1 . . 1 1 1 , . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , , , , , , , , , , ~ ~ ~ ~ , ~ . . . ~ ~ , , . , , . , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , , , , . . ~ ~ , ~ ~ ~ ~ . ~ ~ , , , . ~ , , , , , , , , ~ . . , , . . , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ , , , ~ ~ ~ ~ ~ ~ ~  

BY-1-INLET FH 58.056.138 11 .00523590 30.3000 196 196 100 1 3.03 ,2365 12.8 
BY-1-INLET BH 58.056.488 TI .00282487 19.0000 500 400 100 1 2.38 
BY-2-INLET OH 58.056.5PH 11 .00389829 16.1000 196 196 100 1 1.61 ,1118 9.37 
KY-~-INLET BH 58.056.8BH 71 -.ooois5io 6.0000 460 360 100 1 .I61 
BY-3-INLET FH 58.056.9PH 11 .00806817 61.1000 193 193.100 1 6.11 .2118 31.1 
KY-~-INLET BH 58.056.12BH 11 .00056903 3.3000 480 380 100 1 .Ill 



CLI8NI :  I M  

DATE RECZIVED: 01/15/92 
DATX BEPORTKD: 08/10/92 
TLI  PROJ8CT #: 21435 

ICP IQIIL ANALYTE SUn?URY 8 E W 8 T  

ANALYTX : Zn 

UglL IDL: 10 

W m 
11 m 1  01 D I L  TOTAL ug FUACTION COBBECTED UglL 

CLIENT # SMPID EL PEAKINT CONCENTMIION TV USED N ?ACTO8 RESULT XRPD APPLI8D RESULTS 
I, ., 1.1, I, I. I, 1 1 1 1 u  1*1101111  *I II I* .I I. I, *I *I I* 11 II V I  II *I II *I I* I* 11 I8 I* 111111 I* I* I* 11.111 1111 1111 I* *I II ... 1 8 1  I* *, (.I, 1.v 11*1,1 I, ,I I, I, *.*I I, 11 ., 11111111111111111 11.11, I, I, ,111 I, I, 1.1, I, I, ,,,, ,, I, ,, ,* IO$ I, 1,111111 11,111 

W-1-INL8T rH 58.056.1FH Zn 17.91470 9912.7510 196 196 100 1 991 ,2365 4,191 
W-1-INLET W(D) 58.056.118 D Zn 17.80650 9852.7450 196 196 100 1 985 .61X .2365 4,166 
W-1-INL81 BH 58.056.488 Zn 2.01900 1097.7130 500 400 100 1 131 
KY-I-INLET BH(D)  58.056.4BH D Zn 2.02410 1100.5420 500 400 100 1 138 .26X 
W-2-INL8T FH 58.056.5W Zn 22.94740 12703.6460 196 196 100 1 1,210 . l 7 l 8  7,394 
W-2-INL8T m ( L )  58.056.5m L Zn 3.66170 2011.9990 196 196 100 5 1,006 .I118 5.856 
W-2-INLET BH 58.056.868 Zn .51840 265.5190 460 360 100 1 33.9 
W-2-INLET BR(L) 58.056.808 L I n  .13850 54.8450 460 360 100 5 35.0 
KY-&INLET W 58.056.9F8 Zn 28.89200 16000.2270 193 193 100 1 1,600 .2118 7,346 
W-3-INLBT BH 58.056.1288 Zn .52970 271.7810 480 380 100 1 34.3 
*I II *I 1.11 I* *I II I* I S  1111 11.1 II I* S I  l t l l  II I* 1111 I S  I* *I II ltll II 1101 (I 1.1111 I* I* I* *I 1111 I* *I *I I* I.W.1 I, I, I, ~ ,11111 ,11  I, I, I, I, ,*,,I, I, I, ,* I, I, I ,  *I ,,,I 1.*11111~1,, 1. I, I, I, lltl ltll111.111111 I, I, I, .I I, I, ,I I ,  I, I, I, ,I .I I, I, I, I, I, I, 

STD BLK En .03480 0.0000 
ST0 1=15ug/L Zn .16170 75.0000 
STD 2=3OOug/L Zn 3 9 3 3 0  300.0000 
STD 3=75Oug/L En 1.40630 150.0000 
STD 4=15OOug/L Zn 2.73540 1500.0000 
CNECK 8s Zn 2.70190 1476.3680 
Icv=l5Oug/L En 1.39360 750.8690 
I C B  Zn . O X 6 0  -1.2090 
ICSAI Zn .08820 26.9650 

ICSABI Zn 1.62770 880.6660 
C C V l  Zn 1.38800 747.1890 
CCBl  Zn .0202D -10.7460 
ICSAF Zn . lo560 36.5780 
ICSABP Zn 1.63840 886.6020 

I 
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I 
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I 
1 
i 
i 
i 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

08/04/92 14:28 
wcal standard rep 

r e p  
r e p  

wcal standard 
08/04/92 14:28 

Ag- av 

08/04/92 14:29 
sc blank r e p  
08/04/92 14:31 
blank r e p  

r e p  
r e p  

blank 
08/04/92 14:31 

A L  av 

08/04/92 14:32 
# 1  standard r e p  

r e p  
r e p  

#1 standard 
08/04/92 14:33 

Ag- av 

08/04/92 14:34 
#2 standard r e p  

r e p  
rep 

#2 standard 
08/04/92 14:35 

Ag- av 

08/04/92 14:36 
#3 standard r e p  

r e p  
r e p  

#3 standard 
08/04/92 14:37 

A% av 

08/04/92 14:38 
#4 standard r e p  

r e p  
r e p  

#4 standard 
08/04/92 14:39 

Ag- av 

08/04/92 14:40 
CHECK HS r e p  

r e p  

e m  140.7 conc 25.00 
em 186.7 conc 25.00 
e m  194.4 conc 25.00 

173.92 sd 29.030 %cv 16.69 conc 25.00 

e m  769.1 

ratio 0.1113 
ratio 0.1353 
ratio 0.2111 

window edge 

0.1525 sd 0.05211 %cv 34.16 

ratio 0.4371 conc 25.00 
ratio 0.4480 conc 25.00 
ratio 0.5847 conc 25.00 

0.4900 sd 0.08226 %cv 16.79 conc 25.00 

ratio 1.5514 conc 100.00 
ratio 1,4807 conc 100.00 
ratio 1.6034 conc 100.00 

1.5452 sd 0.06157 %cv 3.98 conc 100.00 

ratio 3.5541 conc 250.00 
ratio 3.7611 conc 250.00 
ratio 3.8313 conc 250.00 

3.7155 sd 0.14413 %cv 3.88 conc 250.00 

ratio 7.6613 conc 500.00 
ratio 7.2139 conc 500.00 
ratio 7.2087 conc 500.00 

7.3613 sd 0.25984 %cv 3.53 conc 500.00 

conc 500.64 ug/L 
conc 505.53 ug/L 
conc 509.10 ug/L , r e p  

CHECK HS 
08/04/92 14:40 

A L  av 

08/04/92 14:42 
I cv r e p  

505.09 ug/L sd 4.245 %cv 0.84 



c o n c  2 5 3 . 4 6  ug/L 
c o n c  2 5 0 . 3 7  u g / L  I I C V  

0 8 / 0 4 / 9 2  1 4 : 4 2  
254 .40  ug/L sd 4 . 5 7 9  %cv  1 . 8 0  AS- av 

0 8 / 0 4 / 9 2  1 4 : 4 3  
I 

rep  
rep  I ICB rep  

I C B  
0 8 / 0 4 / 9 2  1 4 : 4 4  1 AS- av 

c o n c  0 . 5 0  ug/L 

c o n c  2 . 1 9  ug /L  
c o n c  - 0 . 6 7  u ~ / L  

0 . 6 7  ug/L sd 1 . 4 3 8  %cv 213 .2  

1 0 8 / 0 4 / 9 2  1 4 : 4 5  
ICSAI ' rep 

rep  
c o n c  4 . 9 7  ug/L 
c o n c  - 0 . 4 4  ug/L 
c o n c  - 2 . 1 4  ug/L rep 

ICSAI 
0 8 / 0 4 / 9 2  1 4 : 4 6  

1 ;;L;W;92 1 4 : 4 7  

A&!- av 
I 

rep 

0 . 8 0  ug/L sd 3 . 7 1 3  %cv 465 .2  

1 Ag- 1 2 3 . 8 7  ug/L 
1 3 0 . 4 6  ug/L 

3 Ag- 1 3 2 . 5 0  ug/L 

1 2 8 . 9 5  ug/L sd 4 . 5 1 1  %cv 3 . 5 0  

rep  
rep I ICSABI 

0 8 / 0 4 / 9 2  1 4 : 4 8  
av 

0 8 / 0 4 / 9 2  1 4 : 5 1  I 
1 ICSAB1 

c o n c  9 6 5 . 7 4  ug/L 
c o n c  9 8 3 . 6 1  ug/L 
c o n c  9 6 9 . 2 2  ug/L 

ICSABI 
0 8 / 0 4 / 9 2  14 :52  I Ag- av 972 .86  ug/L sd 9 . 4 7 2  %cv  0 . 9 7  

, 0 8 / 0 4 / 9 2  1 4  : 53 
58 .056 .1FH rep 

rep  
c o n c  2 2 . 2 2  ug/L 
c o n c  9 . 1 6  ug/L 
c o n c  11.11 ug/L rep 

58 .056 .1FH 
0 8 / 0 4 / 9 2  1 4 : 5 4  

0 8 / 0 4 / 9 2  1 4 : 5 5  
58 .056 .1FH D rep  

r e D  

Ag- av 
I 
I 

1 4 . 1 7  u g / L  sd 7 . 0 4 5  %cv 4 9 . 7 3  

c o n c  7 . 6 6  ug/L 

c o n c  4 . 4 0  ug/L 
c o n c  11.18 ug/L 

~ ~- 
rep  

1 5 8 . 0 5 6 . 1 F H  D 
0 8 / 0 4 / 9 2  1 4 : 5 6  

7 . 7 4  ug/L sd 3 . 3 9 0  Xcv 4 3 . 7 8  Ag- av 

'08/04/92 1 4 :  58 
c o n c  1 2 . 7 6  ug/L 
c o n c  1 9 . 7 7  ug/L 
c o n c  1 1 . 4 0  ug/L 



A%3- a v  

08/04/92 15:OO 
58.056.5FH L rep 

rep  
rep 

58.056.5FH L 
08/04/92 15:OO 

Ag- av  

08/04/92 15:02 
58.056.9FH rep 

rep  
rep 

58.056.9FH 
08/04/92 15:02 

Ag- a v 

08/04/92 '15 :04 
58.056.4BH rep 

rep  
rep 

58.056.4BH 
08/04/92 15:05 

Ag- a v  

08/04/92 15:06 
58.056.4BH D rep 

rep  
rep 

58.056.4BH D 
08/04/92 15:07 

Ag- a v  

08/04/92 15:08 
58.056.8BH rep 

rep 

14.64 ug/L sd 4.488 %cv 30.65 

conc 8.07 ug/L 
conc 9.65 ug/L 
conc 8.85 ug/L 

1 
I 

8.86 ug/L sd 0.792 %cv 8.94 

conc 9.59 ug/L 
conc 12.88 ug/L 
conc 27.17 ug/L 

s d  9.346 %cv 56.49 

I 
I 16.54 ug/L 

conc 7.18 ug/L 
conc -0.59 ug/L window edge 
conc  9.47 ug/L 

5.36 ug/L sd 5.271 %cv 98.42 

I 
I 

conc 8.33 ug/L 

conc  5.88 ug/L 
conc 3.93 ug/L 

s d  2.207 %cv 36.49 6.05 ug/L 

conc  113.07 ug/L 
conc 123.49 ug/L 
conc 119.62 ug/L 

sd 5.269 %cv 4.44 

conc 16.77 ug/L 
conc 17.78 ug/L 
conc 22.96 ug/L 

I 
I 
I 
I 
I 
I 

rep 
58.056.8BH 
08/04/92 15:09 

118.73 ug/L A @ L  av  

08/04/92 15:lO 
58.056.8BH L rep  

rep 
rep 

58.056.8BH L 
08/04/92 15:11 

Ag- av  

08/04/92 15:12 
58.056.12BH rep  

rep  
rep 

58.056.12BH 
08/04/92 15:13 

Ag- a v  

08/04/92 15: 14 
CCVl rep 

19.17 ug/L sd 3.322 %cv 17.33 

conc 22.52 ug/L 
conc 25.52 ug/L 
conc  26.65 ug/L , 

sd 2.135 %cv 8.58 

conc 243.39 ug/L 
p n : , r - ' r  . P  

/ . . .  I 



I 
rep 
rep I' C C V l  

08/04/92 15:15 
'4% av 

08/04/92 15:16 
I 
I CCB1 

C C B l  
08/04/92 15:17 

av 

08/04/92 15:18 
I C S A F  rep 

rep 
rep 

I 
I C S A F  I 08/04/92 15:19 

av 

256.21 ug/L 

-1.96 ug/L 

1.37 ug/L 

997.95 ug/L 

conc 269.34 ug/L 
255.91 ug/L conc 

s d  12.975 %cv 5 . 0 6  

conc -2.34 ug/L window edge  
conc -3.72 ug/L 
conc 0.19 ug/L 

sd 1.984 %cv 101.4 

conc 4.51 ug/L 

conc 0.68 ug/L 
conc -1.14 u ~ / L  

sd 2.921 %cv 213.0 

conc 991.47 ug/L 
conc 1002.07 ug/L 
conc 1000.32 ug/L 

sd 5.682 %cv 0.57 

I' 



08/05/92 13:34 
wcal standard 

wcal standard 
08/05/92 13:35 

08/05/92 13:36 
sc blank 
08/05/92 13:38 
blank 

blank 
08/05/92 13:38 

As- 

08/05/92 13:40 
#1 standard 

#1 standard 
08/05/92 13:41 

As- 

08/05/92 13:43 
#2 standard 

#2 standard 
08/05/92 13:43 

As- 

08/05/92 13:45 
#3 standard 

#3 standard 
08/05/92 13:46 

As- 

08/05/92 13:47 
#4 standard 

# 4  standard 
08/05/92 13:48 

As- 

08/05/92 13:50 
CHECK ns 

CHECK HS 
08/05/92 13:51 

1 As- 
2 As- 
3 As- 

325.04 

1 As- 

1 As- 
2 As- 
3 As- 

0.0668 

1 As- 
2 As- 
3 As- 

0.0980 

1 As- 
2 As- 
3 As- 

0.3250 

1 As- 
2 As- 
3 As- 

0.7913 

1 As- 
2 As- 
3 As- 

1.5667 

1 As- 
2 As- 
3 As- 

e m  312.1 conc 250.00 
e m  312.2 conc 250.00 
e m  350.9 conc 250.00 

sd 22.353 %cv 6.88 conc 250.00 

e m  503.6 

ratio 0.0773 
ratio 0.0422 
ratio 0.0809 

sd 0.02140 %cv 32.04 

ratio 0.0969 conc 250.00 
ratio 0.0957 conc 250.00 
ratio 0.1014 conc 250.00 

sd 0.00302 %cv 3.08 conc 250.00 

ratio 0.2757 conc 1000.00 
ratio 0.3845 conc 1000.00 
ratio 0.3146 conc 1000.00 

sd 0.05514 %cv 16.97 conc 1000.0 

ratio 0.7831 conc 2500.00 
ratio 0.8334 conc 2500.00 
ratio 0.7573 conc 2500.00 

sd 0.03867 %cv 4.89 conc 2500.0 

ratio 1.5596 conc 5000.00 
ratio 1.5891 conc 5000.00 
ratio 1.5514 conc 5000.00 

sd 0.01984 %cv 1.27 conc 5000.0 

conc 4657.87 ug/L 
conc 4614.64 ug/L 
conc 4610.07 u$/L , 

As- av 

08/05/92 13:52 
ICV rep 

- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4627.52 ug/L 

1 As- 

sd 26.377 %cv 0.57 



I 
I' I C V  

2 As- 
3 As- 

c o n c  2 2 3 1 . 9 6  ug/L 
c o n c  2 5 0 2 . 0 5  ug/L 

2370 .04  ug/L s d  1 3 5 . 1 4 9  % c v  5 . 7 0  

1 As- 
2 As- 
3 As- 

c o n c  1 2 9 . 3 3  ug/L 
c o n c  2 1 1 . 8 8  ug/L 
c o n c  1 0 2 . 0 6  ug/L rep  

I C B  I' 0 8 / 0 5 / 9 2  1 3 :  5 5  

window e d g e  

3 8 . 7 0  As- av 

1 08 /05 /92  1 3 : 5 7  

1 4 7 . 7 6  ug/L s d  5 7 . 1 8 2  %cv 

I C S A I  rep 1 As- 
2 As- 
3 As- 

c o n c  - 4 2 . 1 8  ug/L 
c o n c  3 2 . 0 9  ug/L 
c o n c  - 9 . 8 4  ug/L 

rep  
rep I I C S A I  

08 /05 /92  1 3 : 5 8  1 As- av  

window e d g e  

560.6 -6.64 ug/L s d  3 7 . 2 3 9  %cv 
- 

0 8 / 0 5 / 9 2  14:OO 

.I ICSAB1 
1 As- 
2 As- 
3 As- 

c o n c  7 9 3 . 1 5  ug/L 
c o n c  8 7 9 . 5 5  ug/L 
c o n c  9 0 8 . 1 2  ug/L 

8 6 0 . 2 7  ug/L s d  5 9 . 8 5 9  %cv 6 . 9 6  

0 8 / 0 5 / 9 2  1 4  

58 .056 .1FH 
~ 0 8 / 0 5 / 9 2  1 4  1 As- 

1 As- 
2 As- 
3 As- 

c o n c  1 5 2 4 2 . 6 0  ug/L 
c o n c  1 6 4 2 1 . 9 9  ug/L 
c o n c  1 5 6 3 5 . 2 5  ug/L 

: 0 3  
av  1 5 7 6 6 . 6 1  sd 6 0 0 . 5 6 7  %cv 3 . 8 1  

) 0 8 / 0 5 / 9 2  1 4 : 0 4  
,58 .056 .1FH D rep 1 As- 

rep  2 As- 
r e v  3 A s  

c o n c  1 7 1 6 3 . 7 1  ug/L 
c o n c  1 6 6 8 5 . 8 2  ug/L 
c o n c  1 6 9 2 3 . 9 4  ug/L - - 

58.056.1FH D 
0 8 / 0 5 / 9 2  1 4 : 0 5  

As- av  1 6 9 2 4 . 4 9  ug/L I 
s d  2 3 8 . 9 4 5  %cv 1 . 4 1  

08 /05 /92  1 4 : 0 7  
58 .056 .5FH rep 1 As- 

rep  2 As- 
rep 3 As- 

I 
1 5 8 . 0 5 6 . 5 F H  

0 8 / 0 5 / 9 2  1 4 : 0 8  

c o n c  2 6 7 9 0 . 7 0  ug/L 
c o n c  2 6 6 1 8 . 4 1  ug/L 
c o n c  2 8 2 6 5 . 5 0  ug/L 

As- av 2 7 2 2 4 . 8 7  ug/L 

(08 /05 /92  1 4 : 0 9  
58 .056 .5FH L rep 1 As- 

rep 2 As- 
rep 3 As- I _ .  . 

sd 9 0 5 . 3 1 9  %cv 3 . 3 3  

c o n c  6 2 4 9 . 3 2  ug/L 
c o n c  5 4 4 5 . 9 6  ug/L 
c o n c  5 9 3 2 . 2 4  ug/L 



- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 

As- a v  5875.84 ug/L 

08/05/92 14:12 
58.056.9FH rep 1 As- 

rep 2 As- 
rep 3 As- 

58.056.9FH 
08/05/92 14:13 

As- av  38949.03 ug/L 

sd 404.639 % c v  6.89 

2.58 

5.69 

2.78 

30.84 

11.74 

31.54 

7.18 

conc 40106.66 ug/L 
conc  38283.60 ug/L 
conc 38456.84 ug/L 

sd 1006.268 %cv 

08/05/92 14:14 
58.056.4BH rep  

rep  
rep 

58.056.4BH 
08/05/92 14:15 

As- a v  

08/05/92 14:17 
58.056.4BH D rep  

rep  
rep  

58.056.4BH D 
08/05/92 14:18 

As- a v  

08/05/92 14:19 
58.056.8BH rep  

rep  
rep  

58.056.8BH. 
08/05/92 14:20 

As- a v  

08/05/92 14:22 
58.056.8BH L rep  

rep  
rep  

58.056.8BH L 
08/05/92 14:23 

As- a v  

08/05/92 14:25 
58.056.12BH rep  

rep  

conc 4222.42 ug/L 
conc  3799.62 ug/L 
conc 4173.46 ug/L 

1 As- 
2 As- 
3 As- 

4065.17 ug/L sd 231.268 %cv 

1 As- 
2 As- 
3 As- 

conc 3769.61 ug/L 
conc 3984.90 ug/L 
conc 3873.10 ug/L 

3875.87 ug/L sd 107.672 %cv 

1 As- 
2 As- 
3 As- 

conc 434.66 ug/L 
conc 725.34 ug/L 
conc 444.81 ug/L 

534.93 ug/L sd 164.971 %cv 

1 As- 
2 As- 
3 As- 

conc 187.84 ug/L 

conc 230.66 ug/L 
conc 191.01 ug/L 

203.17 ug/L sd 23.862 %cv 

1 As- 
2 As- 
3 As- 

conc 694.18 ug/L 
conc  444.37 ug/L 
conc 862.40 ug/L rep  

58.056.12BH 
08/05/92 14:25 

As- a v  

08/05/92 14:27 
CCVl r e p  

r e p  
rep  

CCVl 
08/05/92 14:28 

As- a v  

.% " - .  . 

666.98 ug/L sd 210.338 %cv 

conc 2310.36 ug/L 
conc 2404.30 ug/L 
conc 2651.76 ug/L 

1 As- 
2 As- 
3 As- 

2455.47 ug/L sd 176.362 %cv 
P . .  n.7. --,7 



1 AS- 

CCBl 

r e p  
ICSAF 

1 0 8 / 0 5 / 9 2  1 4 : 3 3  
As- av 

I 

r e p  
rep 1 ICSABF 

0 8 / 0 5 / 9 2  l i : 3 5  
As- I 

I 

av 

2 As- 
3 As- 

1 0 6 . 3 3  ug/L 

1 As- 
2 As- 
3 As- 

4 9 . 0 2  ug/L 

1 As- 
2 As- 
3 As- 

9 3 1 . 7 1  ug/L 

conc 1 1 7 . 9 9  ug/L 
conc 5 8 . 3 8  ug/L 

sd 4 3 . 3 1 9  %cv 4 0 . 7 4  

conc 1 1 7 . 7 9  ug/L 
conc - 4 0 . 3 3  ug/L 
conc 6 9 . 6 1  ug/L 

sd 8 1 . 0 4 4  %cv 1 6 5 . 3  

conc 9 3 6 . 9 1  ug/L 
conc 1 0 1 2 . 9 4  ug/L 
conc 8 4 5 . 2 9  ug/L 

sd 8 3 . 9 4 2  %cv 9 . 0 1  



- 
i 
i 
i 
i 
i 
i 
1 
1 
1 
1 
1 
1 
I, 

1 
1 
1 
1 
1 
I 

08/05/92 11:17 
wcal standard rep 

re P 
rep 

wcal standard 
08/05/92 11:17 

Ea- av 

08/05/92 11:18 
sc blank rep 
08/05/92 11:20 
blank rep 

rep 
rep 

blank 
08/05/92 11:20 

Ba- av 

08/05/92 11:21 
#1 standard rep 

rep 
rep 

#1 standard 
08/05/92 11:22 

Ea- av 

08/05/92 11:23 
#2 standard rep 

rep 
rep 

#2 standard 
08/05/92 11:24 

Ba- av 

08/05/92 11:25 
#3 standard rep 

rep 
rep 

# 3  standard 
08/05/92 11:25 

Ea- av 

08/05/92 11:27 
#4 standard rep 

rep 
rep 

#4 standard 
08/05/92 11:27 

Ba- av 

08/05/92 11:28 
CHECK HS rep 

rep 
rep 

CHECK HS 
08/05/92 11:29 

Ba- av 

08/05/92 11:30 
I cv rep 

1 Ea- 
2 Ea- 
3 Ea- 

em 518.5 conc 50.00 
em 518.1 conc 50.00 
em 532.7 conc 50.00 

523.09 sd 8.295 %cv 1.59 conc 50.00 

1 Ea- 

l Ba- 
2 Ea- 
3 Ba- 

em 61.0 

ratio 0.0152 
ratio 0.0156 
ratio 0.0178 

0.0162 sd 0.00144 %cv 8.89 

1 Ea- 
2 Ea- 
3 Ba- 

ratio 0,5266 conc 50.00 
ratio 0.5182 conc 50.00 
ratio 0.5267 conc 50.00 

0.5238 sd 0.00491 %cv 0.94 conc 50.00 

1 Ea- 
2 Ba- 
3 Ea- 

ratio 2.0841 conc 200.00 
ratio 2.0753 conc 200.00 
ratio 2.0698 conc 200.00 

2.0764 sd 0.00718 %cv 0.35 conc 200.00 

1 Ea- 
2 Ea- 
3 Ea- 

ratio 5.0552 conc 500.00 
ratio 5.0513 conc 500.00 
ratio 5.0370 conc 500.00 

5.0478 sd 0.00957 %cv 0.19 conc 500.00 

1 Ea- 
2 Ba- 
3 Ea- 

ratio 9.9673 conc 1000.00 
ratio 10.0410 conc 1000.00 
ratio 9.9678 conc 1000.00 

9.9920 sd 0.04239 %cv 0.42 conc 1000.0 

1 Ba- 
2 Ba- 
3 Ba- 

conc 1002.87 ug/L 
conc 998.09 ug/L 
conc 996.79 ug/L 

999.25 ug/L sd 3.201 %cv 0.32 

1 Ea- conc 503.26 ug/L 



rep 2 Ba- conc  501.07 ug/L 
rep 3 Ba- conc 504.18 ug/L 

1 
I ICV 

08/05/92 11:31 

'08/05/92 11:32 

Ba- av 502.84 ug/L sd 1.597 %cv 0.32 

rep 1 Ba- conc -2.16 ug/L 

I ICB rep 3 Ba- conc -2.82 ug/L 
rep 2 Ba- conc -2.10 ug/L 

ICB 
08/05/92 11:32 1, Ba- av -2.36 u$/L sd 0.400 %cv 16.96 

I 08/05/92 ll: 34 
ICSAI rep 1 Ea- conc 9.87 ug/L 

rep 2 Ba- conc  10.66 ug/L 
rep 3 Ba- conc 10.17 ug/L 

ICSAI 
08/05/92 11:34 

Ba- av 10.23 ug/L sd 0.396 %cv 3.87 I 
I 08/05/92 11:36 ICSABI rep 1 Ba- conc  571.90 ug/L 

rep 2 Ba- conc 576.46 ug/L 
rep 3 Ba- conc  575.42 ug/L '1 ICSABI 

08/05/92 11:36 

)08/05/92 11:38 0 58 ' O5 ' FH 

58.056.1 FH 

1 Ba- av 31697.97 ug/L sd 56.461 %cv 0.18 

108/05/92 11:40 

58.056 a 1 FH D 
08/05/92 11:40 I Ba- a v  31731.22 uq/L sd 130.608 %cv 0.41 

Ba- av 574.60 ug/L sd 2.391 %cv 0.42 

rep 1 Ba- conc 31751.81 ug/L 
rep 2 Ba- conc 31702.85 ug/L 
rep 3 Ba- conc  31639.23 ug/L 

08/05/92 11:38 

'58.056.1FH D rep 1 Ba- conc 31840.23 ug/L 
rep 2 Ba- conc  31586.46 ug/L 
rep 3 Ba- conc 31766.97 ug/L 

08/05/92 11:42 
58.056.5FH rep 1 Ba- conc 27374.78 ug/L 

rep 2 Ba- conc 27343.20 ug/L 
I 

rep 3 Ba- conc 27199.74 ug/L 
158.056.5FH 

08/05/92 11:42 
Ba- av 27305.91 ug/L sd 93.287 %cv 0.34 

58.056.5FH L rep 1 Ba- conc 5445.37 ug/L 
rep 2 Ba- conc 5457.48 ug/L 
rep 3 Ba- conc  5466.37 ug/L 

I I 08/05/92 11:44 
I 
58.056.5FH L 

108/05/92 11:44 
I 



~ 

0.19 

0.57 

0.47 

0.11 

1.00 

0.53 

0.71 

0.89 

- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Ba- av 5456.41 ug/L 

08/05/92 11:46 
58.056.9FH rep 1 Bn- 

rep 2 Ba- 
rep 3 Ba- 

58.056.9FH 
08/05/92 11:46 

Ba- av 36399.17 ug/L 

sd 10.542 %cv 

conc 36309.49 ug/L 
conc 36637.11 ug/L 
conc 36250.91 ug/L 

sd 208.132 %cv 

08/05/92 11:48 
58.056.4BH rep 

rep 
rep 

58.056.4BH 
08/05/92 11:48 

Ba- av 

08/05/92 11:50 
58.056.4BH D rep 

rep 
rep 

58.056.4BH D 
08/05/92 11:50 

Ba- av 

08/05/92 11:52 
58.056.8BH rep 

rep 

1 Ba- 
2 Ba- 
3 Ba- 

conc 1300.19 ug/L 
conc 1289.81 ug/L 
conc 1289.42 ug/L 

1293.14 ug/L sd 6.106 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 1286.18 ug/L 
conc 1288.45 ug/L 
conc 1285.68 ug/L 

1286.77 ug/L sd 1.476 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 250.97 ug/L 
conc 261.91 ug/L 
conc 256.76 ug/L re? 

58.056.8BH 
08/05/92 11:52 

259.21 ug/L Ba- av 

08/05/92 11:54 
58.056.8BH L rep 

rep 
rep 

58.056.8BH L 
08/05/92 11:54 

Ba- av 

08/05/92 11:56 
58.056.12BH rep 

rep 
rep 

58.056.12BH 
08/05/92 11:56 

aa- av 

08/05/92 11:58 
CCVl rep 

rep 

sd 2.583 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 47.70 ug/L 
conc 47.20 ug/L 
conc 47.46 ug/L 

47.45 ug/L sd 0.251 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 247.32 ug/L 
conc 244.34 ug/L 
conc 247.41 ug/L 

246.36 ug/L sd 1.750 %cv 

1 Ba- 
2 Ba- 
3 Ba- 

conc 509.84 ug/L 
conc 504.97 ug/L 
conc 500.81 ug/L rep 

CCVl 
08/05/92 11:58 

Ba- av 

08/05/92 12:OO 
CCBl rep 

505.21 ug/L sd 4.519 %cv 

1 Ba- conc -2.82 ug/L 
1 " r  - -  i; (I ~j i j  ! ., 



ICCBI 
08/05/92 12:OO 

Ba- 

08/05/92 I 
ICSAF 
ICSAF 
08/05/92 1 Ba- 

12:Ol 

12:02 

08/05/92 12:29 
ICSABF rep  

r e p  
rep  

I 
I ICSABF 08/05/92 12:29 

Ba- av 

I 
P 
I 
I 
I 
I 
II 
I 
I 
I 
I 

2 Ba- 
3 Ba- 

-3.03 ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

10.46 ug/L 

1 Ba- 
2 Ba- 
3 Ba- 

579.32 ug/L 

conc -2.92 ug/L 
conc -3.35 ug/L 

sd 0.280 %cv 

conc 10.92 ug/L 
conc 10.41 ug/L 
conc 10.04 ug/L 

sd 0.446 %cv 

conc 580.84 ug/L 

conc 581.38 ug/L 
conc 575.74 ug/L 

sd 3.116 %cv 

9.25 

4.27 

0.54 



08/05/92 12: 37 
wcal standard rep 

rep 
rep 

wcal standard 
08/05/92 12:37 

P- av 

08/05/92 12:38 
sc blank rep 
08/05/92 12:39 
blank rep 

rep 
rep 

blank 
08/05/92 12:40 

P- av 

08/05/92 12:41 
# 1  standard rep 

rep 
rep 

#1 standard 
08/05/92 12:42 

P- av 

08/05/92 12:43 
#2 standard rep 

rep 
rep 

t2 standard 
08/05/92 12:44 

P- av 

08/05/92 12:45 
#3 standard rep 

rep 
rep 

#3 standard 
08/05/92 12:45 

P- av 

08/05/92 12:47 
#4 standard rep 

rep 
rep 

#4 standard 
08/05/92 12:47 

P- av 23.3519 

08/05/92 12:49 
CHECK HS rep 1 P- 

rep 2 P- 
rep 3 P- 

CHECK HS 
08/05/92 12:49 

em 4563.7 conc 500.000 
em 4718.8 conc 500.000 
em 4634.2 conc 500.000 

sd 77.640 %cv 1.67 conc 500.00 

e m  3459.0 

ratio 0,2017 
ratio 0.3209 
ratio 0.3819 

window edge 

sd 0.09167 %cv 30.40 

ratio 0.9817 conc 500.000 
ratio 0.3437 conc 500.000 
ratio 0.6348 conc 500.000 

sd 0.31941 %cv 48.89 conc 500.00 

ratio 2.2786 conc 1000.00 
ratio 2.3442 conc 1000.00 
ratio 2.9011 conc 1000.00 

sd 0,34202 %cv 13.64 conc 1000.0 

ratio 12.2443 conc 5000.00 
ratio 11,3049 conc 5000.00 
ratio 11.5132 conc 5000.00 

sd 0.49336 %cv 4.22 conc 5000.0 

ratio 22.9172 conc 10000.0 
ratio 23.8700 conc 10000.0 
ratio 23.2684 conc 10000.0 

sd 0.48183 %cv 2.06 conc 10000. 

conc 10303.2 ug/L 
conc 9613.4 ug/L 
conc 10276.6 ug/L 

P- av 10064.4 ug/L sd 390.81 %cv 3.88 

08/05/92 12:51 
I cv rep 1 P- conc 5039.1 ug/L 

- 
I 
I 
I 
I 
1 
II 
1 
I 
1 

I: 
1 
I 
1 
N 
1 
1 
It 

a 

a 



2 p- 
3 p- 

r e p  
rep 1 I C V  

0 8 / 0 5 / 9 2  1 2 : 5 1  

c o n c  5 2 0 7 . 8  ug/L 
c o n c  4 8 7 6 . 8  ug/L 

P- av 

0 8 / 0 5 / 9 2  1 2 : 5 3  I 5 0 4 1 . 2  ug/L sd 1 6 5 . 5 3  %cv 3 . 2 8  

4 3 . 9 3  

5 6 . 6 3  

1 6 . 8 9  

1 1 . 0 6  

1 .81  

6 . 8 7  

c ICB 
I C B  

r e p  
rep 
r e p  

c o n c  1 0 7 . 3  ug/L 
c o n c  270 .6  ug/L 
c o n c  2 7 5 . 3  ug/L 

108/0: /92 1 2 : 5 3  
av 2 1 7 . 7  ug/L sd 9 5 . 6 4  % c v  

0 8 / 0 5 / 9 2  1 2 : 5 4  
I C S A I  rep 

rep 
rep 

1 I C S A I  
0 8 / 0 5 / 9 2  1 2 : 5 5  

P- a v  
I 

c o n c  2 6 4 . 7  ug/L 
c o n c  8 7 . 5  ug/L 
c o n c  1 3 4 . 4  ug/L 

1 6 2 . 2  ug/L sd 9 1 . 8 5  %cv 

0 8 / 0 5 / 9 2  1 2 : 5 6  
I C S A B I  rep  c o n c  1 0 7 9 . 1  ug/L 

c o n c  1 4 1 2 . 8  ug/L 
c o n c  1 0 5 5 . 9  ug/L 

P- av 

!08/05/92 12  : 5 8  

1 1 8 2 . 6  ug/L sd 1 9 9 . 7 0  %cv 

c o n c  1 0 0 1 8  
c o n c  1 2 0 3 1  
c o n c  9958  

sd 11 

5 ug/L 
0 ug/L 
6 ug/L 

9 . 5 9  %cv 

58 .056 .1FH 
0 8 / 0 5 / 9 2  1 2 : 5 9  

av 

t08 /05 /92  13:OO 
58.056.1FH D rep  

r e p  
rep 

1 0 6 6 9 . 4  ug/L 

c o n c  1 1 2 7 5 . 4  ug/L 
c o n c  1 1 6 7 7 . 2  ug/L 
c o n c  1 1 5 7 5 . 0  ug/L . 

58.056.1FH D 
8 / 0 5 / 9 2  1 3 : O l  

P- a v  1 1 5 0 9 . 2  ug/L 
b 

sd 208 .86  %cv 

8 / 0 5 / 9 2  13 :02  
58.056.5FH rep  1 P- c o n c  1 6 9 8 1 . 8  ug/L 

c o n c  1 4 8 8 9 . 7  ug/L 
c o n c  1 6 5 7 6 . 2  ug/L 

r e p  2 P- 
rep  3 PI 

& E .  056.5FH - 
0 8 / 0 5 / 9 2  1 3 : 0 3  

P- a v  1 6 1 4 9 . 3  ug/L 

t 8 / 0 5 / 9 2  1 3 : 0 5  

sd 1 1 0 9 . 4 9  %cv 

,58:056.5FH L rep  1 P- 
rep  2 P- 
rep  3 P- 

$,";D?4EF!3:05 

c o n c  3 9 3 8 . 4  ug/L 
c o n c  3 3 0 3 . 2  ug/L 
c o n c  2 9 7 9 . 0  ug/L 



P- av  

08/05/92 13:07 
58.056.9FH r e p  

rep 
r e p  

58.056.9FH 
08/05/92 13:07 

P- a v  

08/05/92 13:09 
58.056.4BH r e p  

r e p  
r e p  

58.056.4BH 
08/05/92 13:09 

P- a v  

08/05/92 13:11 
58.056.4BH D r e p  

r e p  
r e p  

58.056.4BH D 
08/05/92 13:ll 

P- av  

08/05/92 13:13 
58.056.8BH r e p  

rep 
r e p  

58.056.8BH 
08/05/92 13:13 

P- a v  

08/05/92 13:15 
58.056.8BH L r e p  

r e p  
r e p  

58.056.8BH L 
08/05/92 13:15 

p- av  

08/05/92 13:17 
58.056.12BH r e p  

r e p  
r e p  

58.056.12BH 
08/05/92 13:17 

P- av  

08/05/92 13:19 
CCVl r e p  

r e p  

3406.9 ug/L sd 488.05 %cv 14.33 

2.34 

0.99 

1.43 

1.24 

2.07 

0.61 

5.42 

conc 22509.7 ug/L 
conc 21500.2 ug/L 
conc  22196.0 ug/L 

22068.6 ug/L sd 516.64 % c v  

conc  35907.5 ug/L 
conc 36049.2 ug/L 
conc  35379.9 ug/L 

35778.9 ug/L sd 352.73 %cv 

conc 35553.8 ug/L 
conc  35158.1 ug/L 
conc  36169.7 ug/L 

35627.2 ug/L sd 509.79 %cv 

conc 33355.4 ug/L 
conc  33013.4 ug/L 
conc  33839.6 ug/L 

33402.8 ug/L sd 415.14 %cv 

conc  6531.6 ug/L 
conc  6643.9 ug/L 
conc  6805.2 ug/L 

6660.2 ug/L sd 137.54 %cv 

conc  34449.4 ug/L 
conc  34092.9 ug/L 
conc  34087.5 ug/L 

34209.9 ug/L sd 207.41 %cv 

conc  4999.5 ug/L 
conc  4723.9 ug/L 
conc  5265.5 ug/L , r e p  

CCVl 
08/05/92 13:19 

P- a v  

08/05/92 13:20 
CCBl r e p  

4996.3 ug/L sd 270.79 %cv 



I 
rep 
rep 1 C C B l  

0 8 / 0 5 / 9 2  1 3 : 2 1  
P- av 

0 8 / 0 5 / 9 2  1 3 : 2 2  I 
#ICSAF 

0 8 / 0 5 / 9 2  1 3 : 2 4  
ICSABF rep  

rep  
rep 

ICSABF 

1 
I 0 8 / 0 5 / 9 2  1 3 : 2 5  

P- av 

t 

1 8 7 . 5  ug/L 

1 8 . 3  ug/L 

1 1 9 7 . 6  ug/L 

conc 1 6 1 . 2  ug/L 
conc 2 4 2 . 4  ug/L 

s d  4 7 . 6 4  %cv 2 5 . 4 2  

conc 9 3 . 6  ug/L 
conc 2 1 7 . 6  ug/L 
conc - 2 5 6 . 3  ug/L window edge 

s d  2 4 5 . 7 3  %cv 1 3 4 3 .  

conc 1 1 5 7 . 8  ug/L 
conc 1 1 8 7 . 5  ug/L 
conc 1 2 4 7 . 4  ug/L 

s d  4 5 . 6 7  %cv 3 . 8 1  

. 



08/04/92 17:32 
wcal s t a n d a r d  r e p  

r e p  
rep  
r e p  
r e p  
r e p  
r e p  
re P 
r e p  
r e p  
r e p  
r e p  
r e p  
r e p  
r e p  

wcal s t a n d a r d  
08/04/92 17:34 

Cd- a v  
Mn- a v  
Zn- av  
Pb- av  
Be- a v  

08/04/92 17:37 
s c  b l a n k  r e p  

r e p  
r e p  
r e p  
rep 

08/04/92 17:39 
b lank  

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

2052.44 
2582.00 
431.84 
389.73 

1742.44 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 

l Cd 

1 Be- 
2 Cd- 
2 Yn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd 
3 Mn: 
3 Zn- 
3 Pb- 
3 Be- 

0.1775 
0.0302 
0.0348 
0.1216 
0.0328 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 

e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
e m  
em 
e m  
e m  
e m  
e m  

e m  
e m  
e m  
e m  
e m  

r a t i o  
r a t i o  
r a t i o  
r a t i o  
r a t i o  
rat  io 
r a t i o  
r a t i o  
r a t i o  
r a t i o  
r a t  i o  
r a t i o  
r a t i o  
r a t i o  
r a t i o  

1801.4 conc 75.00 
2366.0 conc 50.00 
410.3 conc 75.00 
393.2 conc 250.00 

1724.4 conc 25.00 
2198.1 conc 75.00 
2731.8 conc 50.00 
453.4 conc 75.00 
370.0 conc 250.00 

1823.2 conc 25.00 
2157.7 conc 75.00 
2648.2 conc 50.00 
431.9 conc 75.00 
406.0 conc 250.00 

1679.7 conc 25.00 

sd 218.308 %cv 10.64 conc 75.00 
sd 191.708 %cv 7.42 conc  50.00 
sd  21.559 %cv 4.99 conc 75.00 
sd 18.233 %cv 4.68 conc 250.00 
sd  73.403 %cv 4.21 conc  25.00 

627.5 
201.6 
113.9 
553.1 
218.5 

0.1269 
0.0208 
0.0353 
0.1358 
0.0321 
0.2259 
0.0299 
0.0354 
0.1059 
0.0371 
0.1795 
0.0400 
0.0337 
0.1231 
0 9 0291 

sd 0.04953 %cv 27.91 
sd 0.00963 %cv 31.86 
sd 0.00092 %cv 2.66 
sd 0.01499 %cv 12.33 
sd 0.00405 %cv 12.36 

r a t i o  0.6059 conc 75.00 
r a t i o  0.9155 conc 50.00 
r a t i o  0.1804 conc 75.00 ~ ~~ 

r a t i o  0.2251 conc 250.00 
r a t i o  0.7691 conc  25.00 r. @ ;j :J .: :: ::) 

window edge 

window edge 

window edge 

window edge 



k # l  s;;;dard 
8 / 0 4 / 9 2  1 7 : 4 7  

av 

0 8 / 0 4 / 9 2  1 7 : 4 9  
k 2  standard 

IC 
I' 
t 
k#2 s;;;dard 

8 / 0 4 / 9 2  1 7 : 5 2  
av - 

Mn- av 

8 / 0 4 / 9 2  1 7 : 5 4  
3 standard 

2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

0 . 6 2 5 9  
0 . 8 9 8 1  
0 . 1 6 1 7  
0 . 2 4 6 2  
0 . 7 9 4 7  

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

2 . 3 1 1 9  
3 . 1 7 0 2  
0 . 5 9 3 3  
0 . 5 6 3 3  
2 . 9 9 7 5  

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

rat io 
ratio 
ratio 
ratio 
rat io 
ratio 
rat io 
ratio 
ratio 
ratio 

0 . 6 8 1 9  conc 7 5 . 0 0  
0 . 8 7 3 0  conc 50 .00  
0 . 1 6 8 6  conc 7 5 . 0 0  
0 . 2 5 0 9  conc 2 5 0 . 0 0  
0 . 8 0 7 3  conc 2 5 . 0 0  
0 . 5 9 0 0  conc 7 5 . 0 0  
0 . 9 0 5 7  conc 5 0 . 0 0  
0 . 1 3 6 0  conc 75 .00  
0 . 2 6 2 5  conc 2 5 0 . 0 0  
0 . 8 0 7 7  conc 2 5 . 0 0  

sd 0 . 0 4 9 1 1  %cv 7 . 8 5  conc 7 5 . 0 0  
sd 0 . 0 2 2 2 6  %cv 2 . 4 8  conc 50.00 
sd 0 . 0 2 2 9 9  %cv 1 4 . 2 2  conc 7 5 . 0 0  
sd 0 . 0 1 9 1 3  %cv 7 . 7 7  conc 2 5 0 . 0 0  
sd 0 . 0 2 2 1 7  %cv 2 . 7 9  conc 2 5 . 0 0  

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

2 . 3 9 6 5  conc 3 0 0 . 0 0  
3 . 1 4 7 8  conc 2 0 0 . 0 0  
0 . 5 8 6 7  conc 3 0 0 . 0 0  
0 . 4 9 0 3  conc 1 0 0 0 . 0 0  
2 . 9 3 1 8  conc 1 0 0 . 0 0  
2 . 4 3 1 5  conc 3 0 0 . 0 0  
3 . 1 9 0 1  conc 2 0 0 . 0 0  
0 . 5 9 3 8  conc 3 0 0 . 0 0  
0 . 5 7 0 1  conc 1 0 0 0 . 0 0  
3 . 0 8 8 0  conc 1 0 0 . 0 0  
2 . 1 9 7 5  conc 3 0 0 . 0 0  
3 . 1 7 2 6  conc 2 0 0 . 0 0  
0 . 5 9 9 3  conc 3 0 0 . 0 0  
0 . 6 2 9 6  conc 1 0 0 0 . 0 0  
2 . 9 7 2 7  conc 1 0 0 . 0 0  

sd 0 . 1 2 6 2 0  %cv 5 . 3 9  conc 3 0 0 . 0 0  
sd 0 . 0 2 1 2 4  %cv 0 . 6 7  conc 2 0 0 . 0 0  
sd 0 . 0 0 6 3 0  %cv 1.06 conc 3 0 0 . 0 0  
sd 0 . 0 6 9 9 1  %cv 1 2 . 4 1  conc 1 0 0 0 . 0  
sd 0 . 0 8 0 9 7  %cv 2 . 7 0  conc 1 0 0 . 0 0  

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

5.6566 conc 7 5 0 . 0 0  
7 . 7 0 3 2  conc 500.00  
1 . 3 8 5 5  conc 7 5 0 . 0 0  
1 . 2 5 8 2  conc 2 5 0 0 . 0 0  
7 . 3 4 1 1  conc 2 5 0 . 0 0  
5 . 4 1 3 5  conc 7 5 0 . 0 0  
7 . 6 4 7 0  conc 500.00 
1 . 3 9 4 9  conc 7 5 0 . 0 0  
1 . 1 9 4 2  conc 2 5 0 0 . 0 0  
7 . 4 0 9 2  conc 2 5 0 . 0 0  
5 . 3 6 2 5  conc 7 5 0 . 0 0  
7 . 5 8 4 3  conc 500 .00  
1 . 4 3 8 7  conc 7 5 0 . 0 0  
1 . 1 5 3 6  conc 2 5 0 0 . 0 0  
7 . 5 0 8 1  conc 2 5 0 . 0 0  



CHECK ns 

5.4775 
7.6448 
1.4063 
1.2020 
7.4195 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be-  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

11.3460 
15.3806 
2.7354 
2.3457 

15.0780 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

1504.10 ug/L 
997.04 ug/L 

1476.37 ug/L 
5002.86 ug/L 
497.43 ug/L 

1 Cd- 
1 ?In- 
1 Zn- 
1 Pb- 
1 B e -  

sd 0.15715 %cv 2.87 conc 750.00 
sd 0.05951 %cv 0.78 conc 500.00 
sd 0.02838 %cv 2.02 conc 750.00 
sd 0.05272 %cv 4.39 conc 2500.0 
sd 0.08394 %cv 1.13 conc 250.00 

ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 
ratio 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

11.4347 conc 1500.00 
15.4359 conc 1000.00 
2.7154 conc 1500.00 
2.3274 conc 5000.00 

15.0517 conc 500.00 
11.2320 conc 1500.00 
15.3411 conc 1000.00 
2.7070 conc 1500.00 
2.3410 conc 5000.00 

15.0968 conc 500.00 
11.3713 conc 1500.00 
15.3648 conc 1000.00 
2.7839 conc 1500.00 
2.3689 conc 5000.00 

15.0856 conc 500.00 

sd 0.10372 %cv 
sd 0.04938 %cv 
sd 0.04219 %cv 
sd 0.02116 %cv 
sd 0.02352 %cv 

1480.64 ug/L 
995.07 ug/L 

1471.83 ug/L 
5014.30 ug/L 
498.83 ug/L 
1513.32 ug/L 
990.43 ug/L 

1446.51 ug/L 
4920.91 ug/L 
493.08 ug/L 

1518.33 ug/L 
1005.62 ug/L 
1510.77 ug/L 
5073.39 ug/L 
500.38 ug/L 

sd 20.467 %cv 
sd 7.786 %cv 
sd 32.370 %cv 
sd 76.879 %cv 
sd 3.845 %cv 

conc 750.61 ug/L 
conc 487.98 ug/L 
conc 748.21 uq/L 
conc 2526.45 ub/L 
conc 239.87 uq/L f .  Of,,,. r; I- - c':> 

I . .  c 

0.91 conc 
0.32 conc 
1.54 conc 
0.90 conc 
0.16 conc 

1.36 

2.19 
1.54 
0.77 

0.78 

1500.0 
1000.0 
1500.0 C 
5000.0 

I 500.00 

I 
Y 
I I 

I 



1 2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

7 0 3 . 8 1  uq/L 
4 9 9 . 3 0  u g / L  
742 .42  ug/L 

2 4 4 7 . 4 8  ug /L  
247.05 u g / L  
734.33  ug/L 
493 .10  u g / L  
761 .98  ug/L 

2623 .56  ug/L 
248 .74  U ~ / L  

729.58 ug/L 
493.46 u g / L  
750.81  ug/L 

2532.50 ug/L 
245.22  ug/L 

sd 
sd 
sd 
sd 
sd 

23 .755  %cv 
5 . 6 7 0  %cv 

1 0 . 0 5 2  %cv 
8 8 . 1 9 6  %cv 

4 .707  %cv 

3.26  
1 . 1 5  
1 .34  
3.48 
1.92 

&:;04/92 18 :  14  
rep 1 Cd- 

1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

.12  ug/L 

.54  ug/L 

. 9 3  ug/L 
1 1 0 . 1 1  ug/L 

1 . 1 4  ug/L 
7 .08  ug/L 

-1 .87  u ~ / L  
-8.57 Ug/L 

-61 .55  Ug/L 
0 . 9 1  ug/L 
4 . 3 9  ug/L 

- 3 . 8 1  u ~ / L  
-6.13 u ~ / L  

-137.99  ug/L 
1 - 1 3  ug/L 

conc 

cone 
cone - 

- I' 
window e d g e  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

c 
window e d g e  

4.20 ug/L 
-3 .07  ug/L 
- 7 . 2 1  ug/L 

-29 .81  ug/L 
1 .06  ug/L 

sd 2 .987  %cv 
sd 1 . 0 5 1  %cv 
sd 1 . 2 4 1  %cv 
sd 1 2 7 . 0 6 0  %cv 
sd 0 . 1 2 9  %cv 

71.18  
34.20 
17 .22  
426.1  
12 .15  

&3;8;/92 18:19 
rep 1 Cd- 

1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb-' 
3 B e -  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc - 
conc 
conc 
conc 
conc 
conc 
conc 

20.84 ug/L 
' 2 . 7 0  ug/L 

2 1 . 2 9  ug/L 
-62 .42  u ~ / L  
-34 .04  u ~ / L  

23.85 ug/L 
2 . 3 1  ug/L 

3 3 . 2 7  ug/L 
.106.68  u ~ / L  
-31 .08  u ~ / L  

2 8 . 3 4  ug/L ' 

2 . 7 9  ug/L 
2 6 . 3 4  ug/L 

- 5 9 . 0 9  ug/L 
-37 .97  ug/L 

window e d g e  

window e d g e  

window e d g e  



Mn- a v  

24.31 ug/L 
2.60 ug/L 

26.97 ug/L 
-76.06 ug/L 
-34.36 u ~ / L  

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

843.97 ug/L 
449.20 ug/L 

Zn- a v  880.67 ug/L 
Pb- a v  929.51 ug/L 

420.08 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be-  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

16620.63 ug/L 
18255.79 ug/L 
9912.75 ug/L 
1373107. ug/L 

739.47 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 3.776 %cv 15.51 
sd 0.257 %cv 9.89 
sd 6.016 %cv 22.31 
sd 26.569 %cv 34.93 
sd 3.456 %cv 10.06 

842.73 ug/L 
444.98 ug/L 
888.78 ug/L 
821.50 ug/L 
413.64 ug/L 
842.87 ug/L 
455.98 ug/L 
868.21 ug/L 

1033.15 ug/L 
424.17 ug/L 
846.31 ug/L 
446.63 ug/L 
885.01 ug/L 
933.89 ug/L 
422.45 ug/L 

sd 2.029 %cv 0.24 
sd 5.934 %cv 1.32 
sd 10.953 %cv 1.24 
sd 105.891 %cv 11.39 
sd 5.649 %cv 1.34 

conc 16471.29 ug/L 
conc 18184.87 ug/L 
conc 9792.77 ug/L 
conc 1357921.2 ug/L 
conc  741.49 ug/L 
conc 16883.13 ug/L 
conc 18443.42 ug/L 
conc 9856.49 ug/L 
conc 1375148.1 ug/L 
conc 724.32 ug/L 
conc 16507.48 ug/L 
conc 18139.07 ug/L 
conc 10088.99 ug/L 
conc  1386254.3 ug/L 
conc 752.61 ug/L 

sd 228.050 %cv 1.37 
sd 164.099 %cv 0.90 
sd 155.918 %cv 1.57 
sd 14276.32 %cv 1.04 
sd 14.256 %cv 1.93 

conc 16121.00 ug/L 
conc  17849.20 ug/L 
conc 9640.43 ug/L 
conc  1365263.0 ug/L 
conc 586.04 

I' . n :, .,. ~ . , 



r e p  2 Cd- 
rep 2 Mn- 
r ep  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
r e p  3 Cd- 
r e p  3 Mn- 
r e p  3 Zn- 
r e p  3 Pb- 
r e p  3 Be- 

156.1FH D 
14/92 18:37 
Cd- a v  16481.76 ug/L 
Mn- a v  17921.44 ug/L 
z n- a v  9852.75 ug/L 
Pb- a v  1372609. ug/L 
Be- a v  555.56 ug/L 

14/92 18:40 
156.5FH r e p  1 Cd- 

r ep  1 Mn- 
r e p  1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 
r e p  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
r e p  3 Cd- 
r e p  3 Mn- 
rep 3 Zn- 
r e p  3 Pb- 
r e p  3 Be- 

56.5FH 
4/92 18:42 
Cd- a v  26159.32 ug/L 
Mn- a v  19866.15 ug/L 
Zn- a v  12703.65 ug/L 

a v  1927054. ug/L 
777.20 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

conc 
conc 
conc 
conc 
conc 
conc 
conc  
conc 
conc 
conc  

conc  
conc  
conc 
conc 
conc  
conc  
conc  
conc  
conc  
conc  
conc 
conc  
conc 
conc 
conc  

16628.73 ug/L 
17796.67 ug/L 
9872.11 ug/L 

363897.8 ug/L 
550.51 ug/L 

16695.53 ug/L 
18118.47 ug/L 
10045.70 ug/L 
388665.8 ug/L 

530.11 ug/L 

sd 314.201 %cv 
sd 172.638 %cv 
sd 203.330 %cv 
sd 13922.49 %cv 
sd 28.305 %cv 

25513.76 ug/L 
19557.09 ug/L 
12917.89 ug/L 
1935164.6 ug/L 

789.35 ug/L 
26901.95 ug/L 
19920.57 ug/L 
12685.43 ug/L 

1926680.5 ug/L 
795.01 ug/L 

26062.25 ug/L 
20120.80 ug/L 
12507.62 ug/L 

1919317.1 ug/L 
747.24 u ~ / L  

sd 699.170 %cv 
sd 285.770 %cv 
sd 205.742 %cv 
sd 7930.354 %cv 
sd 26.099 %cv 

conc  4257.21 ug/L 
conc 3052.55 ug/L 
conc  2050.86 ug/L 
conc  297221.63 ug/L 
conc  113.83 ug/L 
conc 4129.73 ug/L 
conc  3070.59 ug/L 
conc  1996.11 ug/L 
conc  299239.38 ug/L 
conc  130.41 ug/L 
conc  4242.80 ug/L 
conc  3144.98 ug/L 
conc  1989.03 ug/L 
conc  291821.78 ug/L 
conc  128.77 ug/L 

,;, ,. 0 ;. r '. - p -  ' .I  '* I. ,> 

1.91 
0.96 
2.06 
1.01 
5.09 

2.67 
1.44 
1.62 
0.41 
3.36 



Cd- av 4209.91 ug/L 
Mn- av 3089.37 ug/L 
Zn- av 2012.00 ug/L 
P b- av 296094.2 ug/L 
B e -  av 124.34 ug/L 

08/04/92 18:50 
58.056.9FH r e p  1 Cd- 

r e p  1 Mn-. 
r e p  1 Zn- 
r e p  1 Pb- 
r e p  1 Be- 
r e p  2 Cd- 
r e p  2 Mn- 
r e p  2 Zn- 
r e p  2 Pb- 
r e p  2 Be- 
r e p  3 Cd- 
r e p  3 Mn- 
r e p  3 Zn- 
r e p  3 Pb- 
r e p  3 Be- 

58.056.9FH 
08/04/92 18:52 

Cd- av 33823.83 ug/L 
Mn- av 22463.51 ug/L 
Zn- av 16000.23 ug/L 

av 2422041. ug/L 
1795.31 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 B e -  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be-  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

4393.18 ug/L 
999.49 ug/L 

sd 69.815 %cv 
sd 48.993 %cv 
sd 33.841 %cv 
sd 3835.161 %cv 
sd 9.137 %cv 

conc 33818.90 ug/L 
conc 22353.23 ug/L 
conc 15700.44 ug/L 
conc 2446560.2 ug/L 
conc 1857.92 ug/L 
conc 34775.05 ug/L 
conc 22353.61 ug/L 
conc 16097.60 ug/L 
conc 2375009.0 ug/L 
conc 1796.15 ug/L 
conc 32877.55 ug/L 
conc 22683.68 ug/L 
conc 16202.64 ug/L 
conc 2444554.0 ug/L 
conc 1731.85 ug/L 

sd 948.760 %cv 
sd 190.677 %cv 
sd 264.883 %cv 
sd 40743.40 %cv 

1.66 
1.59 
1.68 
1.30 
1.35 

2.81 
0.85 
1.66 
1.68 

sd 63.042 %cv 3.51 

conc 4355.10 ug/L 
conc 991.71 ug/L 
conc 1082.48 ug/L 
conc 266717.81 ug/L 
conc 99.23 ug/L 
conc 4382.85 ug/L 
conc 995.97 ug/L 
conc 1113.33 ug/L 
conc 267699.00 ug/L 
conc 103.10 ug/L 
conc 4441.57 uq/L 
conc 1010.80 ug/L 
conc 1097.33 ug/L 
conc 272178.84 ug/L 
conc 107.48 ug/L 

sd 44.149 %cv 1.00 
sd 10.025 %cv 1.00 

Zn- av 1097.71 uq/L sd 15.430 %cv 1.41 
Pb- av 268865.2 ug/L sd 2911.309 %cv 1.08 
Be- av 103.27 ug/L sd 4.126 %cv 4.00 

08/04/92 19:OO 
58.056.4BH D r e p  1 Cd- conc 4401.52 ug/L 

r e p  1 Mn- conc 1005.22 ug/L 
r e p  1 Zn- conc 1109.45 ug/L 
r e p  1 Fb- conc 267985.56 ug/L 
r e p  1 Be-  



SI 
II 
I 

rep 2 Cd- 
rep 2 Mn- 
rep 2 Zn- 
rep 2 Pb- 
rep 2 Be- 
rep 3 Cd- 
rep 3 Mn- 
rep 3 Zn- 
rep 3 Pb- 
rep 3 Be- 

8.056.4BH D 
8 / 0 4 / 9 2  1 9 : 0 2  

Cd- av 4419 .50  ug/L 
Mn- av 1 0 1 6 . 3 3  ug/L 

av 1 1 0 0 . 5 4  ug/L 
av 270436 .5  ug/L 
av 1 1 1 . 6 8  ug/L 

I. ;:I 
Be- 

8 / 0 4 / 9 2  1 9 : 0 5  
198 .056 .8BH 

91 
1 
I 

rep 
8.056.8BH 

gtl/O:<s2 1 9 : 0 7  
av 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

~ 

M n- av 
av 
av 32845 .16  u i / L  

Be- av 

, ,8 /04/92 1 9 : l l  J' 8.056.8BH L rep 

Y 
I 

rep 
rep 
rep 

8.056.8BH L 
/ 0 4 / 9 2  1 9 : 1 3  

5 7 6 . 0 4  ug/L 
2 1 4 . 0 6  ug/L 
2 6 5 . 5 2  ug/L 

1 4 . 3 1  ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be- 
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

conc 
conc 
conc 
conc 2 
conc 
conc 
conc 
conc 
conc 2 
conc 

4 4 3 4 . 2 8  ug/L 
1 0 0 9 . 9 8  ug/L 
1 0 9 2 . 7 5  ug/L 
2 2 5 8 . 1 9  ug/L 

1 0 6 . 2 7  ug/L 
4 4 2 2 . 6 8  ug/L 
1 0 3 3 . 7 9  ug/L 
1 0 9 9 . 4 3  ug/L 
1 0 6 5 . 9 5  ug/L 

1 1 9 . 0 5  ug/L 

sd 1 6 . 6 1 3  %cv 0 . 3 8  
s d  1 5 . 3 1 2  %cv 1 . 5 1  
s d  8 .408  %cv 0 . 7 6  
s d  2204'.'750 %cv 0 . 8 2  
s d  6 . 6 1 0  %cv 5 . 9 2  

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

5 7 6 . 7 7  ug/L 
2 1 3 . 5 8  ug/L 
2 6 0 . 7 9  ug /L  

3 2 6 2 9 . 7 7  ug /L  
1 4 . 4 6  ug/L 

5 8 0 . 1 5  ug/L 
2 1 6 . 4 7  ug /L  
2 6 2 . 4 1  ug/L 

3 2 8 1 5 . 7 9  ug/L 
1 4 . 4 1  ug/L 

5 7 1 . 2 0  ug/L 

2 7 3 . 3 6  ug/L 
3 3 0 8 9 . 9 2  ug/L 

1 4 . 0 4  ug/L 

2 1 2 . 1 2  ug/L 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 4 . 5 1 6  %cv 0 . 7 8  
s d  2 . 2 1 6  %cv 1 . 0 4  
s d  6 . 8 3 5  %cv 2 . 5 7  
s d  2 3 1 . 4 7 3  %cv 0 . 7 0  
sd 0 . 2 2 9  %cv 1 . 6 0  

1 1 4 . 5 9  ug/L 
4 2 . 5 2  ug /L  
5 8 . 5 7  ug/L 

6 3 4 2 . 4 2  ug/L 
2 . 8 3  ug /L  

1 0 0 . 4 1  ug/L 
4 3 . 7 5  ug/L 
4 8 . 7 1  ug/L 

6 6 2 2 . 3 6  ug/L 
3 . 6 7  ug/L 

1 1 1 . 4 6  ug/L 
4 5 . 5 3  ug/L 
5 7 . 2 6  ug/L 

6 5 8 0 . 2 7  ug/L 
2 . 8 4  ug/L 



Cd- av 108.82 ug/L 

Z n- av 54.84 ug/L 
P b- av 6515.02 ug/L 

Mn- av 43.93 ug/L 

B e -  av 3.11 U$/L 

08/04/92 19:16 
58.056.12BH rep 1 Cd- 

rep  1 Mn- 
rep 1 Zn- 
rep 1 Pb- 
rep 1 Be-  
rep  2 Cd- 
rep 2 Mn- 
rep 2 Zn- 
rep 2 Pb- 
rep 2 Be- 
rep  3 Cd- 
rep  3 Mn- 
rep 3 Zn- 
rep  3 Pb- 
rep  3 B e -  

58.056.12BH 
08/04/92 19:18 

Cd- av 634.49 ug/L 
Mn- av 218.79 ug/L 
Zn- av 271.78 ug/L 
Pb- av 42671.09 ug/L 
Be-  av 31.09 ug/L 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

sd 7.448 %cv 
sd 1.512 %cv 
sd 5.356 %cv 
sd 150.950 %cv 
sd 0.481 %cv 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

650.27 ug/L 
219.10 ug/L 
273.22 ug/L 

42272.73 ug/L 
32.57 ug/L 

606.76 ug/L 
216.15 ug/L 
270.76 ug/L 

42925.47 ug/L 
30.28 ug/L 

646.45 uq/L 
221.12 ug/L 
271.36 ug/L 

42815.06 ug/L 
30.43 ug/L 

conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

sd 24.091 %cv 
sd 2.501 %cv 
sd 1.283 %cv 
sd 349.379 %cv 
sd 1.285 %cv 

729.03 ug/L 
490.36 ug/L 
741.78 ug/L 

2518.72 ug/L 
245.87 ug/L 
746.06 ug/L 
489.86 ug/L 
758.49 ug/L 

2566.26 ug/L 
241.56 uq/L 
746.97 ug/L 
487.46 ug/L 
743.10 ug/L 

2785.33 ug/L 
246.36 ug/L 

740.69 ug/L sd 10.105 %cv 
489.23 ug/L sd 1.547 %cv 
747.79 ug/L sd 9.289 %cv 

2623.44 ug/L sd 142.207 %cv 
244.60 ug/L sd 2.643 %cv 

1 Cd- conc -12.19 ug/L 
1 Mn- conc -2.70 u ~ / L  
1 Zn- conc -6.95 Ug/L 
1 Pb- conc 27.07 ug/L 
1 Be- conc A 9  u*/-L r,'. A*?: I j  ... <.. ..I 

~ ~~~ 

6.84 
3.44 
9.77 
2.32 

15.45 

3.80 
1.14 
0.47 
0.82 
4.13 

1.36 
0.32 
1.24 
5.42 
1.08 

window edge 



'92 19:2 

2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be- 

conc 
conc 
conc 
conc 
conc 
conc 
conc  
conc 
conc 
conc 

5.28 
-2.65 
-8.31 

-69.42 
0.66 
3.13 

-5.09 
-16.98 
-53.68 

0.63 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L window e d g e  
ug/L window e d g e  
ug/L 
ug/L window e d g e  

a v  
a v  
a v  
a v  

Be-  a v  

#08/04/92 19:31 
ICSAF rep 

6 8 / 0 4 / 9 2  19:36 
ICSABF 

D 
CSABF 
8/04/92 19: 38 P 

-1.26 ug/L 
-3.48 ug/L 

-10.75 ug/L 
-32.01 ug/L 
0.60 ug/L 

s d  9.527 %cv 756.5 
s d  1.393 %cv 40.03 
s d  5.440 %cv 50.63 
s d  51.766 %cv 161.7 
s d  0.091 %cv 15.30 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 B e -  
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 B e -  

23.56 ug/L 
2.68 ug/L 

36.58 ug/L 
-119.06 u ~ / L  
-57.98 ug/L 

1 Cd- 
1 Mn- 
1 Zn- 
1 Pb- 
1 Be-  
2 Cd- 
2 Mn- 
2 Zn- 
2 Pb- 
2 Be- 
3 Cd- 
3 Mn- 
3 Zn- 
3 Pb- 
3 Be-  

conc 
conc 
conc 
conc 
conc 
conc  
conc 
conc 
conc  
conc  
conc 
conc 
conc 
conc 
conc 

26.71 ug/L 
2.04 ug/L 

34.90 ug/L 
-175.86 u ~ / L  
-60.08 Ug/L 
18.59 ug/L 
2.97 ug/L 

41.52 ug/L 
10.48 ug/L 

25.37 ug/L 
3.03 ug/L 

33.32 ug/L 

-61.94 ug/L 

-191.79 ug/L 
-51.92 u ~ / L  window e d g e  

conc 
conc 
conc  
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 
conc 

window e d g e  

window e d g e  

s d  4.351 %cv 18.47 
s d  0.554 %cv 20.66 
s d  4.350 %cv 11.89 
s d  112.462 %cv 94.46 
s d  5.335 %cv 9.20 

871.55 ug/L 
437.18 ug/L 
892.29 ug/L 

396.80 ug/L 
957.97 ug/L 

822.75 U ~ / L  
437.35 ug/L 
889.85 ug/L 
647.34 ug/L 
397.08 ug/L 
805.58 ug/L 
440.41 ug/L 
877.67 ug/L 
988.71 ug/L 
387.35 ug/L 



Cd- av 833.29 ug/L sd 34.224 Xcv 4.11 
M n- av 438.32 ug/L sd 1.817 Xcv 0.41 
Z n- av 886.60 ug/L sd 7.827 Xcv 0.88 
P b- av 864.67 ug/L sd 188.844 %cv 21.84 
Be- av 393.74 ug/L %.vz sd 5.536 Xcv 1.41 



08/04/92 21:13 
Iwcal standard rep 

rep 
rep 
rep 
rep 
rep 

,wcal standard ' 08/04/92 21 : 14 
N i- av 1' Cr- av 

08/04/92 21:16 
sc blank rep 

"08104/92 21: 19 rep 

J blank 
,08/0;!:2 21 : 20 

av 
av 

-'.08/04/92 21 : 22 
#1 standard rep 

rep 
rep 
rep 
rep 
rep 

b 

1#1 standard 
08/04/92 21:23 

Ni- av 
i 

~ 

C r- av 

108/04/92 21 : 26 

rep 
rep 

#2 standard 
,08/04/92 21:27 
I 

N i- av 
C r- av 

$3 standard 
08/04/92 21:30 

1 Ni- 
l C y  
2 Ni- 
2 C r -  
3 Ni- 
3 Cr- 

55 * 53 
252.39 

1 Ni- 
l Cr- 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

0.1034 
0.1159 

1 
1 
2 
2 
3 
3 

0.  381 
0.3632 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

0.3813 
1.7417 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr-  
3 Ni- 
3 Cr- 

em 59.6 conc 40.00 
em 252.5 conc 40.00 
e m  55.7 conc 40.00 
em 241.6 conc 40.00 
em 51.3 conc 40.00 
em 263.0 conc 40.00 

sd 4.129 %cv 7.44 conc 
sd 10.695 %cv 4.24 conc 

e m  540.1 
e m  716..0 

ratio 0.1049 
ratio 0.0859 
ratio 0.1276 
ratio 0.1071 
ratio 0.0778 
ratio 0.1548 

sd 0.02495 %cv 24.11 
sd 0.03531 %cv 30.46 

ratio 0.1218 conc 40.00 
ratio 0.3396 conc 40.00 
ratio 0.1529 conc 40.00 
ratio 0.4067 conc 40.00 
ratio 0.1395 conc 40.00 
ratio 0.3433 conc 40.00 

window edge 

sd 0.01558 %cv 11.29 conc 
sd 0.03773 %cv 10.39 conc 

ratio 0.4338 conc 200.00 
ratio 1.7821 conc 200.00 
ratio 0.3018 conc 200.00 
ratio 1.6595 conc 200.00 
ratio 0.4083 conc 200.00 
ratio 1.7833 conc 200.00 

40.00 
40.00 

sd 0.07005 %cv 18.37 conc 
sd 0,07114 %cv 4.08 conc 

ratio 0.7296 conc 400.00 
ratio 3.2191 conc 400.00 
ratio 0.6552 conc 400.00 
ratio 3.2495 conc 400.00 
ratio 0.7514 conc 400.00 
ratio 3.1986 conc 400.00 

40. 0 
40.00 

200 .oo 
200.00 



08/04/92 21:33 
#4 standard rep 

rep 
rep 
rep 
rep 
rep 

#4 standard 
08/04/92 21:34 

Ni- av 
C r- av 

08/04/92 21 : 36 
CHECK HS rep 

rep 
rep 
rep 
rep 
rep 

CHECK HS 
08/04/92 2 1 ~ 3 7  

N i- av 
Cr- av 

08/04/92 21:39 
ICV rep 

rep 
rep 
rep 
rep 
rep 

ICV 
08/04/92 21:41 

Ni- av 
C r- av 

08/04/92 21:43 
ICB rep 

rep 
rep 
rep 
rep 
rep 

ICB 
08/04/92 21:44 

Ni- av 
C r- av 

08/04/92 21:47 
ICSAI rep 

rep 
rep 
rep 
rep 
rep 

ICSAI 
08/04/92 21:48 

.0.7120 
3.2224 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

1.4031 
6.1445 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

799.74 ug/L 
802.69 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

429.70 ug/L 
415.11 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

-8.63 ug/L 
-5.01 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

I sd 0.05044 %cv 7.08 conc 400.00 
sd 0.02556 %cv 0.79 conc 400.00 

ratio 1.3578 conc 800.00 
ratio 6.1497 conc 800.00 
ratio 1.4048 conc 800.00 
ratio 6.1608 conc 800.00 
ratio 1.4467 conc 800.00 
ratio 6.1231 conc 800.00 

I 
1 

sd 0.04449 %cv 3.17 conc 800.00 
sd 0.01939 %cv 0.32 conc 800.00 

I 
conc 802.06 ug/L 
conc 810.39 ug/L 
conc 802.12 ug/L 
conc 797.14 ug/L 
conc 795.04 ug/L 
conc 800.55 ug/L 

sd 4.067 %cv 0.51 
sd 6.881 Xcv 0.86 

conc 421.62 ug/L 
conc 408.26 ug/L 
conc 463.45 ug/L 
conc 418.17 ug/L 
conc 404.03 ug/L 
conc 418.91 ug/L 

sd 30.523 %cv 7.10 
sd 5.947 %cv 1.43 

conc -5.48 ug/L 
conc -2.49 ug/L 
conc -3.65 ug/L 
conc -4.37 ug/L 
conc -16.76 ug/L 
conc -8.16 ug/L 

sd 7.101 %cv 82.30 
sd 2.888 %cv 57.68 

a 
P 

I 
I 
4 
I 

conc 
conc 
conc 

-0.42 ug/L , 
0.79 ug/L 

16.87 ug/L 
conc -4.88 ug/L 
conc -6.18 ug/L 
conc -7.99 ug/L 



I 

08/04/92 21:50 
ICSABI r e p  

r e p  
r e p  
r e p  
r e p  

P 

r e p  
ICSABI 1' 08/04/92 21:51 

N i- av 
C r- av  

08/04/92 21:54 
r e p  
r e p  
r e p  
r e p  

I, 
f8.056.1FH 

- 
r e p  
r e p  

58.056.1FH 
(08/04/92 21355 

Ni- av 
C r- av 

08/04/92 21:58 
8.056.1FH D r e p  

r e p  
r e p  
r e p  
r e p  
r e p  

b 

8.056.1FH D 
8/04/92 21:59 

N i- a v  

3.43 ug/L 
-4.03 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

872.74 ug/L 
431.74 ug/L 

1 Ni- 
l Cr- 
2 Ni- 
2 Cr- 
3 Ni- 
3 Cr- 

3595.16 ug/L 
---7006.30 ug/L 

1 Ni- 
l Cr- 
2 N i -  
2 Cr- 
3 N i -  
3 Cr- 

621.94 ue/L 
C r- av 6979.06 ug/L 

a8/04/92 22: 02 
r e p  1 Ni- 
r e p  l Cr- 
r e p  2 Ni- 
rep 2 Cr- 

~ 

r e p  3 Ni- 
r e p  3 Cr- 

8.056.5FH 
g 8 / 0 ; ! ;  22: 03 

8/04/92 22 : 05 
8.056.5FH L r e p  1 Ni- 

r e p  l C r -  

av 5435.33 ug/L 
av 11148.13 ug/L 

1 
r e p  2 Ni- 
rep 2 C r -  
r e p  3 Ni- 
rep 3 Cr- 

8.056.5FH L 
8/04/92 22:07 

sd 11.998 %cv 
sd 4.452 %cv 

conc 842.05 ug/L 

conc 888.85 ug/L 
conc 438.68 ug/L 
conc 887.31 ug/L 
conc 420.80 ug/L 

conc 435.75 ug/L 

sd 26.588 %cv 
sd 9.590 %cv 

conc 3'706 
conc 6827 
conc 3506 
conc 7078 
conc 3571 
conc 7112 

60 ug/L 
80 ug/L 
99 ug/L 
62 ug/L 
90 ug/L 
48 ug/L 

sd 101.817 %cv 
sd 155.513 %cv 

conc 
conc 
conc 
conc 
conc 
conc 

S 
s 

3452.68 ug/L 
6827.38 ug/L 
3714.01 ug/L 
7055.94 ug/L 
3699.13 ug/L 
7053.85 ug/L 

146.774 %cv 
131.356 %cv 

conc 5406.67 ug/L 
conc 10948.28 ug/L 
conc 5408.27 ug/L 
conc 11246.07 ug/L 
conc 5491.06 ug/L 
conc 11250.06 ug/L 

sd 48.270 %cv 
sd 173.092 %cv 

conc 1157.49 ug/L .. 
conc 2193.43 ug/L 
conc 1077.87 ug/L 
conc 2188.75 ug/L 
conc 1247.68 ug/L 
conc 2170.45 ug/L 

-,- , n . ,  11- 01;1,, I. cl 

4. 
1. 

350.3 
110.5 

3.05 
2.22 

2.83 
2.22 

5 
8 

0.89 
1.55 



N i- av 
C r- av 

08/04/92 22:09 
58.056.9FH rep 

rep 
rep 
rep 
rep 
rep 

58.056.9FH 
08/04/92 22:lO 

N i- av 
C r- av 

08/04/92 22: 13 
58.056.4BH rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH 
08/04/92 22:14 

Ni- av 
Cr- av 

08/04/92 22: 17 
58.056.4BH D rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH D 
08/04/92 22:18 

N i- av 
C r- av 

08/04/92 22:21 
58.056.8BH rep 

rep 
rep 
rep 
rep 
rep 

58.056.8BH 

1161.01 ug/L 
2184.21 ug/L 

1 Ni- 
l C r -  
2 Ni- 
2 C r -  
3 Ni- 
3 Cr-  

6867.26 ug/L 
14281.28 uk/L 

1 Ni- 
l Cr- 
2 Ni- 
2 C r -  
3 Ni- 
3 C r -  

426.31 ug/L 
1335.35 ug/L 

1 Ni- 
l C r -  
2 Ni- 
2 Cr-  
3 Ni- 
3 Cr-  

443.48 ug/L 
1319.39 ug/L 

1 Ni- 
l C r -  
2 Ni- 
2 Cr-  
3 Ni- 
3 C r -  

sd 84.958 %cv 
sd 12.144 %cv 

conc 6771.26 ug/L 
conc 14252.35 ug/L 
conc 7007.31 ug/L 
conc 14362.89 ug/L 
conc 6823.22 ug/L 
conc 14228.61 ug/L 

sd 124.036 %cv 
sd 71.667 %cv 

conc 367.32 ug/L 
conc 1348.38 ug/L 
conc 459.38 ug/L 
conc 1340.28 ug/L 
conc 452.24 ug/L 
conc 1317.39 ug/L 

sd 51.216 %cv 
sd 16.073 %cv 

conc 456.38 ug/L 
conc 1312.98 ug/L 
conc 455.70 ug/L 
conc 1310.17 ug/L 
conc 418.36 ug/L 
conc 1335.03 ug/L 

sd 21.757 %cv 
sd 13.615 %cv 

conc 19.64 ug/L 
conc 136.29 ug/L 
conc 56.68 ug/L 
conc 143.51 ug/L 
conc 39.28 ug/L 
conc 157.83 ug/L 

7.32 
0.56 

1.81 
0.50 

12.01 
1.20 

4.91 
1.03 

08/04/92 22 : 2 2  
N i- av 38.53 U~/L'~'+~~ sd 18.531 %cv 48.09 
C r- av 145.88 Ug/L L42orl~C sd 10.960 %cv 7.51 

conc 42.73 ug/L , 
83.63 ug/L rep 1 Cr-  conc 

rep 2 Ni- conc 11.57 ug/L 
rep 2 C y  conc 76.95 ug/L 
rep 3 Ni- conc 10.39 ug/L 
rep 3 C r -  conc 64.89 ug/L 

08/04/92 22 : 24 
58..056.8BH L rep 1 Ni- 

- r 7 c \ 1  
58.056.8BH L 
08/04/92 22325 - 0 cj 'J '., ... "I 



8 / 0 4 / 9 2  2 2 : 2 8  
8.056.12BH rep 

rep 

I 
rep 

8.056.12BH 
8 / 0 4 / 9 2  2 2 : 2 9  

N i -  av  
Cr -  a v  I 

08 /04 /92  22:32 

fCV' 

I 
N i- a v  

a v  

!8,0:;,2 22 : 39 

rep 

2 1 . 5 7  u g / L l N *  TL\)L s d  1 8 . 3 3 8  %cv  8 5 . 0 3  
7 5 . 1 6  U g / L  L , ~ ~ L I ) L  s d  9 . 4 9 8  %cv 1 2 . 6 4  

1 N i -  
l C r -  
2 N i -  
2 C r -  
3 N i -  
3 C r -  

6 7 . 7 0  ug/L 
188.40 ug/L 

1 N i -  
l C r -  
2 N i -  
2 C r -  
3 N i -  
3 C r -  

4 0 0 . 4 7  ug/L 
4 2 1 . 6 0  ug/L 

1 N i -  
l Cr- 
2 N i -  
2 C r -  
3 N i -  
3 Cr- 

-14 .56  ug/L 
- 3 . 2 7  ug/L 

1 N i -  
l Cr- 
2 Ni- 
2 C r -  
3 N i -  
3 C r -  

- 3 3 . 1 7  u ~ / L  
-2 .44  ug/L 

1 N i -  
l C r -  
2 N i -  
2 Cr- 
3 N i -  
3 C r -  

c o n c  4 6 . 6 6  ug/L 
c o n c  1 9 1 . 7 1  ug/L 
c o n c  7 3 . 1 4  ug/L 
c o n c  1 8 7 . 9 0  ug/L 
c o n c  8 3 . 2 9  ug/L 
c o n c  1 8 5 . 5 7  ug/L 

s d  1 8 . 9 1 0  %cv 2 7 . 9 3  
s d  3 . 1 0 2  %cv 1 . 6 5  

c o n c  3 6 1 . 5 1  ug/L 
c o n c  4 2 3 . 6 1  ug/L 
c o n c  4 2 4 . 4 4  ug/L 
c o n c  4 2 5 . 7 4  ug/L 
c o n c  4 1 5 . 4 5  ug/L 
c o n c  4 1 5 . 4 4  ug/L 

s d  3 4 . 0 3 3  %cv 8 . 5 0  
s d  5 .438  %cv 1 . 2 9  

c o n c  - 3 9 . 2 9  ug/L window e d g e  
c o n c  - 1 . 2 3  ug/L 
c o n c  - 2 6 . 3 5  ug/L 
c o n c  - 6 . 9 0  ug/L 
c o n c  2 1 . 9 7  ug/L 
c o n c  - 1 . 6 7  ug/L 

s d  32 .290  %cv 2 2 1 . 8  
s d  3 . 1 5 5  %cv 9 6 . 5 8  

c o n c  - 1 1 . 4 4  ug/L 
c o n c  - 1 . 6 7  ug/L 
c o n c  - 1 6 . 4 5  ug/L 
c o n c  - 8 . 8 7  ug/L 
c o n c  -71 .60  ug/L window edge 
c o n c  3 . 2 2  ug/L 

s d  33 .382  %cv  1 0 0 . 6  
sd  6 . 0 8 0  %cv 2 4 9 . 1  

c o n c  8 6 3 . 0 9  ug/L , 
c o n c  4 4 2 . 0 0  ug/L 
c o n c  8 9 6 . 9 4  ug/L 
c o n c  4 3 2 . 9 1  ug/L 
c o n c  9 9 6 . 4 0  ug/L 

't- O l j , j . ,  . . I  

c o n c  4 4 4 . 9 5  ug/L 
^( -  . . p -  



av 918.81 
av 439.95 

Sd 69.296 
sd 6.215 

- 

%cv 1.54 
%cv 1.43 

II 
I 
I 
I 
4 
I 
I 
b 
I 
I 
I\ 
I 
I 
a 
1 
I 
I 
I 
I 



08/04/92 19:43 I wcal standard rep 

i 
rep  

wcal standard 
a08/04/92 19:44 

Ba av - 
cu- av 

08/04/92 19:46 
sc blank rep  

rep  
'08/04/92 19 : 48 

'blank 
,08/04/92 19: 49 av 

cu- av 
Ba- 

08/04/92 19:52 
#1 standard rep  

rep  
1 
I 

rep  
#1 standard 
08/04/92 19:53 

Ba- av 
1 

cu- av 

108/04/92 19:55 
#2 standard rep 

1. rep  
rep  
r e p  
rep  
rep  

l#2 standard 
,08/04/92 19: 56 av 

cu- av 

8/04/92 19:58 
3 standard rep  

rep  

Ea- 

rep 
3 standard 
8/04/92 19:59 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ea- 
3 cu- 

252.27 
485.87 

1 Ea- 
1 cu- 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ea- 
3 cu- 

0.0170 
0.3629 

1 Ba- 
1 cu- 
2 Ea- 
2 cu- 
3 Ba- 
3 cu- 

0.5081 
1.6049 

1 Ba- 
1 cu- 
2 Ea- 
2 cu- 
3 Ba- 
3 cu- 

2.0300 
5.0516 

1 Ea- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

em 275.4 conc 50.00 
em 508.8 conc 50.00 
em 250.3 conc 50.00 
em 483.9 conc 50.00 
em 231.2 conc 50.00 
em 464.9 conc 50.00 

sd 22.161 %cv 8.78 conc 50.00 
sd 22.004 %cv 4.53 conc 50.00 

em 65.8 
em 829.2 

ratio 0.0139 
ratio 0.4405 
ratio 0.0177 
ratio 0,2825 
ratio 0.0194 
ratio 0.3656 

sd 0,00282 %cv 16.62 
sd 0.07907 %cv 21.79 

ratio 0.5163 conc 50.00 
ratio 1.5151 conc 50.00 
ratio 0.4970 conc 50.00 
ratio 1.5461 conc 50.00 
ratio 0.5110 conc 50.00 
ratio 1.7536 conc 50.00 

sd 0.00997 %cv 1.96 conc 50.00 
sd 0.12968 %cv 8.08 conc 50.00 

ratio 2.0395 conc 200.00 
ratio 5.2148 conc 200.00 
ratio 2.0071 conc 200.00 
ratio 4.9627 conc 200.00 
ratio 2.0434 conc 200.00 
ratio 4.9774 conc 200.00 

sd 0.01992 %cv 0.98 conc 200.00 
sd 0.14150 %cv 2.80 conc 200.00 

ratio 5.0217 conc 500.00 
ratio 11.6138 conc 500.00 
ratio 4.9448 conc 500.00 
ratio 11.5771 conc 500.00 
ratio 4.9680 conc 500.00 
ratio 11.6665 conc 500.00 



Ba- av 
cu- av 

08/04/92 20:02 
:1 standard rep 

rep 
rep 
rep 
rep 
r e p  

#4 standard, 
08/04/92 20:03 

Ba- av 
cu- av 

08/04/92 20:05 
CHECK HS rep 

rep 
rep 
rep 
rep 
rep 

CHECK ns 
08/04/92 20:06 

Ba- av 
cu- av 

08/04/92 20:08 
ICV rep 

rep 
rep 
rep 
rep 
rep 

ICV 
08/04/92 20:09 

Ba- av 
c u- av 

08/04/92 20:ll 
ICB rep 

rep 
rep 
rep 
rep 
rep 

ICB 
08/04/92 20:13 

Ba- av 
cu- av 

08/04/92 20:15 
ICSAI rep 

rep 
rep 
rep 
rep 

ICSAI 
08/04/92 20: 16 

4.9782 sd 0.03946 %cv 0.79 conc 500.00 
11.6192 sd 0.04496 %cv 0.39 conc 500.00 

1 Ba- ratio 9.8436 conc 1000.00 
1 cu- ratio 22.9574 conc 1000.00 
2 Ba- ratio 9.8311 conc 1000.00 
2 cu- ratio 22.6678 conc 1000.00 
3 Ba- ratio 9.8864 conc 1000.00 
3 cu- ratio 22.5959 conc 1000.00 

9.8537 
22.7404 

sd 0.02898 %cv 0.29 conc 1000.0 
sd 0.19136 %cv 0.84 conc 1000.0 

1 Ba- conc 998.73 ug/L 
1 cu- conc 993.64 ug/L 
2 Ba- conc 998.47 ug/L 
2 cu- conc 995.25 ug/L 
3 Ba- conc 991.24 ug/L 
3 cu- conc 997.38 ug/L 

996.14 ug/L sd 4.251 %cv 0.43 
995.43 ug/L sd 1.875 %cv 0.19 

1 Ba- conc 497.52 ug/L 
1 cu- conc 501.06 ug/L 
2 Ba- conc 498.35 ug/L 
2 cu- conc 503.42 ug/L 
3 Ba- conc 499.67 ug/L 
3 cu- conc 497.00 ug/L 

498.51 ug/.L sd 1.081 %cv 0.22 
500.49 ug/L sd 3.248 %cv 0.65 

1 Ba- conc -2.99 ug/L 
1 cu- conc -6.97 Ug/L 
2 Ba- conc -2.69 ug/L 
2 cu- conc -8.61 Ug/L 

3 cu- conc -2.78 ug/L 
3 Ba- conc -2.57 ug/L 

-2.75 ug/L sd 0.215 %cv 7.83 
-6.12 ug/L sd 3.012 %cv 49.20 

1 Ba- conc 10.71 ug/L 

2 Ba- conc 10.62 ug/L 
2 cu- conc -3.32 ug/L 
3 Ba- conc 11.50 ug/L 
3 cu- conc 5.83 ug/L 

1 cu- conc 0.01 ug/L ' 

window edge 

I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
m 
i 



I 
I Ba- av 10.94 ug/L 

cu- av 0.84 ug/L 

08/04/92 20:18 
ICSABI rep 1 Ba- 

rep  1 Cu- 

I 
ICSABI 
08/04/92 20:19 

Ba- 
cu- 

&08/04/92 20: 22 

rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 

3 cu- 

.. . ~ _- 679.74'ug/L' 
425.17 ug/L 

58.056.1FH rep  1 Ba- 
rep  1 Cu- 
rep  2 Ba- 
rep  2 Cu- 
rep  3 Ba- 
rep  3 Cu- 

158.056. 1FH 
,08/04/92 20: 23 

Ba- av 26522.33 ug/L 
cu- av..- 1671.32 ug/L 

08/04/92 20:25 
8.056.1FH D rep  1 Ba- b rep 1 Cup 

I 
- 

rep  2 Ba- 
rep 2 Cu- 
rep  3 Ba- 
rep 3 Cu- 

8.056.1FH D 
8/04/92 20:26 

Ba- av 26082.25 ug/L 
cu- av 1632.68 ug/L 

88/04/92 20:29 
58.056.5FH rep 1 Ba- 

rep  1 Cu- 
rep 2 Ba- 
rep 2 Cu 1 

- 
rep 3 Ba- 
rep  3 Cu- 

R8.056.5FH 
08/04/92 20:30 

av 23115.81 ug/L 
av 2775.18 ug/L 

8/04/92 20:32 
8.056.5FH L rep 1 Ba- 

rep  1 Cu- 
rep 2 Ba- 
r e p  2 Cu- 
rep 3 Ba- 
rep 3 Cu 

Y 
8.056.5FH L 
8/04/92 20:33 

sd 0.480 %cv 
sd 4.628 %cv 

conc 678.36 ug/L 
conc 432.92 ug/L 
conc 679.30 ug/L 
conc 425.26 ug/L 
conc 681.56 ug/L 
conc 417.32 ug/L 

sd 1.643 %cv 
sd 7.802 %cv 

conc 26437.08 ug/L 
conc 1667.51 ug/L 
conc 26445.51 ug/L 
conc 1666.61 ug/L 
conc 26684.41 ug/L 
conc 1679.84 ug/L 

sd 140.424 %cv 
sd 7.392 %cv 

conc 26187.08 ug/L 
conc 1650.00 ug/L 
conc 26190.29 ug/L 
conc 1633.84 ug/L 
conc 25869.39 ug/L 
conc 1614.20 ug/L 

sd 184.354 %cv 
sd 17.927 %cv 

conc 23452.89 ug/L 
conc 2770.58 ug/L 
conc 22966.85 ug/L 
conc 2833.88 ug/L 
conc 22927.71 ug/L 
conc 2721.09 ug/L 

sd 292.572 %cv 
sd 56.540 %cv 

conc 3875.67 ug/L 
conc 446.72 ug/L 
conc 3817.94 ug/L 
conc 460.00 ug/L 
conc 3856.87 ug/L 
conc 437.15 ug/L 

4.39 
549.7 

0.24 
1.84 

0.53 
0.44 

0.71 
1.10 

1.27 
2.04 



Ba- a v  3 8 5 0 . 1 6  ug/L s d  29 .442  %cv 
cu- a v  4 4 7 . 9 6  ug/L sd 1 1 . 4 7 5  %cv  

0 8 / 0 4 / 9 2  2 0 : 3 6  
58 .056 .9FH rep 1 Ba- 

rep 1 Cu- 
rep 2 Ba- 
rep 2 Cu- 
rep 3 Ba- 
rep 3 Cu- 

58.056.9FH 
0 8 / 0 4 / 9 2  20 :37  

Ba- av  2 9 3 8 1 . 6 4  ug/L 
cu- av 4 0 5 8 . 8 7  ug/L 

0 8 / 0 4 / 9 2  2 0 : 3 9  
58.056.4BH rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH 
0 8 / 0 4 / 9 2  20 :41  

Ba- a v  
cu- a v  - .  

0 8 / 0 4 / 9 2  2 0 : 4 3  
58.056.4BH D rep 

rep 
rep 
rep 
rep 
rep 

58.056.4BH D 
0 8 / 0 4 / 9 2  2 0 : 4 4  

Ba- a v  
cu- av 

0 8 / 0 4 / 9 2  20 :47  
58.056.8BH rep 

rep 
rep 
rep 
rep 
rep 

58.056.8BH 
0 8 / 0 4 / 9 2  2 0 : 4 8  

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

1 2 7 5 . 6 2  ug/L 
- 1 8 3 . 3 9  ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

1 2 8 2 . 8 9  ug/L 
1 9 2 . 9 3  ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

c o n c  29660.00  ug/L 
c o n c  4 0 2 4 . 1 1  ug/L 
c o n c  29095 .90  ug/L 
c o n c  4 0 7 5 . 6 6  ug/L 
c o n c  29389 .03  ug/L 
c o n c  4 0 7 6 . 8 3  ug/L 

sd 282 .120  %cv 
sd 30 .106  %cv 

c o n c  1275 .98  ug/L 
c o n c  1 8 0 . 5 2  ug/L 
c o n c  1 2 7 7 . 5 0  ug/L 
c o n c  1 8 3 . 9 0  ug/L 
c o n c  1 2 7 3 . 3 7  ug/L 
c o n c  1 8 5 . 7 4  ug/L 

sd 2 . 0 8 8  %cv 
sd 2 .649  %cv 

c o n c  1 2 8 2 . 3 5  ug/L 
c o n c  1 9 0 . 6 1  ug/L 
c o n c  1 2 8 7 . 9 5  ug/L 
c o n c  1 9 8 . 0 3  ug/L 
c o n c  1 2 7 8 . 3 7  ug/L 
c o n c  1 9 0 . 1 5  ug/L 

sd 4 . 8 1 2  %cv  
sd 4 . 4 2 3  %cv 

c o n c  258 .70  ug/L 
c o n c  1 0 7 . 3 7  ug/L 
c o n c  257 .23  ug/L 
c o n c  9 1 . 1 2  ug/L 
c o n c  256 .04  ug/L 
c o n c  9 6 . 6 7  ug/L 

1 . 3 3 6  %cv 
8 . 2 6 3  %cv 

Be- av 

4 6 . 3 5  ug/L 

. .  cu- .--.. . .  

0 8 / 0 4 / 9 2  2 0 : 5 0  
58.056.8BH L rep 1 Ba- c o n c  

rep 1 CUI c o n c  7 . 7 2  ug/L * 
rep 2 Ba- c o n c  4 8 . 1 0  ug/L 
rep 2 Cu- c o n c  9 . 5 8  ug/L 
rep 3 Ba- c o n c  4 7 . 1 2  ug/L 
rep 3 Cu- c o n c  7 . 4 5  ug/L 

58.056.8BH L . ?,\ 
0 8 / 0 4 / 9 2  2 0 : 5 1  y: - 0 . . . S J . . '  '. .I 

0 . 7 6  
2 . 5 6  

0 . 9 6  
0 . 7 4  

0 . 1 6  
1 . 4 4  

0 . 3 8  
2 .29  

0 . 5 2  
8 . 4 0  

1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
E 
t 
Y 
1 



0 8 / 0 4 / 9 2  20 :54  
58.056.12BH r e p  

r e p  

I 

icvl 
rep I rep 

4 8 / 0 4 / 9 2  20:  58 
C C V l  

Ba- av 
cu- av . 

I 

fSAF 
,8 /04/92 21 :05  

Be- av 
cu- av 

8 / 0 4 / 9 2  z i : o a  
CSABF rep 

rep 

I 
CSABF 

/ 0 4 / 9 2  2 1 : 0 9  

4 7 . 1 9  ug/L sd 0 . 8 7 7  %cv  1 . 8 6  
8 . 2 5  ug/L sd 1 . 1 5 7  %cv  1 4 . 0 2  

1 Ba- c o n c  2 4 6 . 3 7  ug/L 
1 cu- c o n c  4 0 . 7 6  ug/L 
2 Ba- c o n c  2 4 4 . 8 4  ug/L 
2 cu- c o n c  5 7 . 7 7  ug/L 
3 Ba- c o n c  2 4 7 . 0 2  ug/L 
3 cu- c o n c  4 3 . 1 1  ug/L 

2 4 6 . 0 7  ug/L sd 1 . 1 1 7  %cv 0 . 4 5  
4 7 . 2 2  sd 9 . 2 1 7  %cv 1 9 . 5 2  

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

4 9 7 . 6 5  ug /L  
500 .66  ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba-  
3 cu- 

- 2 . 4 5  ug/L 
- 8 . 5 8  U ~ / L  

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Ba- 
3 cu- 

1 0 . 3 9  ug/L 
1 . 3 4  ug/L 

1 Ba- 
1 cu- 
2 Ba- 
2 cu- 
3 Be- 
3 cu- 

c o n c  5 0 0 . 7 1  ug/L 
c o n c  4 9 1 . 7 6  ug/L 
c o n c  4 9 6 . 6 5  ug/L 
c o n c  5 0 7 . 8 2  ug/L 
c o n c  4 9 5 . 5 9  ug/L 
c o n c  5 0 2 . 4 2  ug/L 

sd 2 . 7 0 3  %cv 0 . 5 4  
sd 8 . 1 7 5  %cv  1 . 6 3  

c o n c  - 2 . 3 6  ug/L 
c o n c  -10 .26  ug/L 
c o n c  - 2 . 9 1  ug/L 
c o n c  - 7 . 8 0  ug/L 
c o n c  - 2 . 0 7  ug/L 
c o n c  - 7 . 6 8  ug/L 

sd 0 . 4 2 9  %cv 1 7 . 5 5  
sd 1 . 4 5 5  %cv 1 6 . 9 5  

c o n c  1 0 . 4 1  ug/L 
c o n c  2 . 3 3  ug/L 
c o n c  1 0 . 3 1  ug/L 
c o n c  2 . 0 8  ug/L 
c o n c  1 0 . 4 6  ug/L 
c o n c  - 0 . 3 8  ug/L 

sd 0 . 0 7 7  %cv 0 . 7 4  
sd 1 . 4 9 4  %cv 1 1 1 . 2  

c o n c  6 7 0 . 7 0  ug/L ,. 
c o n c  4 1 7 . 6 3  ug/L 

c o n c  4 1 3 . 1 4  ug/L 

c o n c  4 1 5 . 8 8  ug/L 

c o n c  678.17 U ~ / L  

c o n c  6 7 8 . 9 0  U ~ / L  



675.92 
415.55 

sd 4.534 
sd 2.263 

%cv 0.67 
%cv 0.54 



------__________________________________-------------------------------------- 
E l e m e n t :  Se Wave leng th :  196.0 

1 %  
E 
F > e  

k 
15 
6 
1 
a 
(i 

I 
1 
0 
I 
k 

I: 

i l e m e n t  F i l e :  SE-MSFl.GEL 
t e :  08/05/92 Time:  07:36 S l i t :  2.0 L 
t a  F i l e :  E080592Fl. DFlT I D / W t  F i l e :  21435.  IDW Lamp C u r r e n t :  0 

i e c h n  i q u e  : HGR C a l i b .  Type:  Method o f  Rdd. E n e r g y :  62 ----____________________________________------------------------------------- 
24525252222522222422525555522555222252222255225255552522222222222525222222522 

I D :  B l a n k  Seq. No. :  00001 Fl/s Pos. :  0 D a t e  : 08/05/92 

d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f r o m  0 
p l i c a t e  1 Time:  07:38 

c k g r o u n d  Pk Flrea (Fl-s): 0.166 B a c k g r o u n d  Pk H e i g h t  (0): 0.056 
a n k  C o r r e c t e d  Pk Flrea (0-5) : 0.005 

P e a k  H e i g h t  (a ) :  0.005 Z'eak Flrea (Fl-s) : 0.005 

u t o - z e r o  pe r fo rmed .  

22452245225225542222252252254255455555555455222225525255522522525245222452542 

I D :  58.056.1FH Seq.  No. :  000102 Fl/S Pos . :  6 D a t e  : 08/05/92 :e 

d i s p e n s e d :  20 f rom 0, 5 f rom 39, 10 f r o m  6 
q e p l i c a t e  1 Time:  07:41 

a k  Flrea (12-5): 0.010 P e a k  H e i g h t  ( F l ) :  0.006 
c k g r o u n d  Pk Clrea'  (Fl-s) : 0.133 B a c k g r o u n d  Pk H e i g h t  (R) : 0.063 
a n k  C o r r e c t e d  Pk Flrea (Fl-5): 0.005 

I D :  F l d d i t i o n  1 Seq .  No.:  00003 Fl/S P o s .  : 6 D a t e  : 08/05/92 

.IL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 1 0  f r o m  2, 1 0  from 6 

8 c k g r o u n d  Pk Flrea (R-s) : 0.088 
) l a n k  C o r r e c t e d  Pk Flrea (Fl-s) : 0.006 

p l i c a t e  1 Time:  07:44 
a k  Flrea (R-s): 0.011 P e a k  H e i g h t  (a):  0.007 

B a c k g r o u n d  Pk H e i g h t  (R) : 0.046 

I D :  R d d i t i o n  2 Seq.. No. :  00004 Fl/S P o s . :  6 D a t e  : 08/05/92 

d i s p e n s e d :  10 f rom 0, 5 from 39, 10 f rom 3, 10 f rom 6 
p l i c a t e  1 T i m e :  07:47 

'eak Flrea (Fl-s) : 0.016 P e a k  H e i g h t  ( a ) :  0.008 
3 c k g r o u n d  Pk area (Fl-s): 0.091 B a c k g r o u n d  Pk H e i g h t  (Fl): 0.043 

a n k  C o r r e c t e d  Pk Flrea ( R - s ) :  0.011 

ID: F l d d i t i o n  3 Seq .  No.: 00005 Fl/S P o s . :  6 D a t e  : 08/05/92 

d i s p e n s e d :  10 f rom 0, 5 from 39, 10 f r o m . 4 ,  10 f rom 6 
! e p l i c a t e  1 Time:  07:50 

a k  a r e a  (Fl-s): 0.022 P e a k  H e i g h t  (0): 0.010 

a n k  C o r r e c t e d  Pk Flrea (Fl-5): 0 . 0 1 7  
k g r o u n d  Pk a r e a  (Fl-s) : 0.0910 B a c k g r o u n d  Pk.  H e i g h t  (Fl) ' :  0.035 

a n s i o n  )100. i s  n o t  a l l o w e d .  No c a l i b r a t i o n  h a s  o c c u r r e d .  E" I D :  58.056.1FH Seq .  No.: 00002 Fl/S P o s . :  6 Date: 0 6 / 0 5 / 9 2  

c e n t r a t i o n  ( u g / L  ) :  -------- 
525525255222442224525552255552545~255522545525422255555554522~55552552545255 

I D :  58.056.5FH Seq.  N o . :  00006 Fl/s P o s . :  7 D a t e  : 08/05/92 ;e 

I d i s p e n s e d :  20 f rom 0, 5 f rom 39, 10 f r o m  7 



ieplicate 1 Time: 07:53 
>eak Rrea (R-5) : 0.021 Peak Height (R): 0.010 
3ackground Pk Rrea (R-s) : 0.078 Background Pk Height (R): 0.037 
3lank Corrected Pk Rrea (R-s) : 0.016 

3e ID: addition 1 Seq. No. :  00007 R/S P o s . :  7 Date: 08/05/92 

rL dispensed: 1 0  from 0, 5 from 39, 10 from 2, 1 0  from 7 
ieplicate 1 Time: 07:55 
:'eak area (R-s) : 0.024 Peak Height ( a ) :  0.011 
3ackground Pk Rrea (FI-s) : 0.077 Background Pk Height ( F l )  : 0.035 
3lank Corrected Pk Flrea (R-s): 0.019 

;e ID: Rddition 2 Seq. No.: 00008 Fl/s P o s . :  7 Date : 08/05/92 

rL dispensed: 10 from 0, 5 from 39, 10 from 3, 1 0  from 7 
ieplicate 1 Time: 07:58 
:'eak Rrea (12-5) : 0.031 Peak Height (a ) :  0.013 
3ackground Pk area (R-s) : 0.075 Background Pk Height (R) : 0.032 
3lank Corrected Pk Rrea (a-5): 0.025 

;e ID: Rddition 3 Seq. No.: 0B0B9 Q/S Pos.:  7 Date: 08/05/92 

IL dispensed: 10 from 0, 5 from 39, 10 from 4, 1 0  from 7 
ieplicate 1 Time: 08:01 
leak Rrea (R-s) : 0.035 Peak Height (FI): 0.013 . 
3ackground Pk Rrea (R-s) : 0.085 Background Pk Height (R) : 0.041 
31ank Corrected Pk Rrea (R-e): 0.030 

je ID : 58. 056. ~ F H  Seq. No.: 00086 FI/s Pos. :  7 Date : 08/05/92 

:oncentration (ug/L ) : 62.0 

:orrelat ion coefficient: 0.95779 SI ope : 0.0003 

IHDisolay  Calibration - C:WA I 

Int: 0.017 

1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
0 
I 
I 
I 
I 
4 



,JL dispensed: 20 from 0, 5 from 39, 10 from 8 
qeplicate 1 Time: 08:04 

Background Pk Height (a )  : 0.029 

1 

b 
6 
1y 

k 
B 
t 
i p l i c a t e  

eak area (FI-s) : 0.019 Peak Height ( a ) :  0.009 I, ckground Pk area (67-5) : 0.069 
3lank Corrected Pk area (a-s): 0.014 

ID: addition 1 Seq. No. : 00011 a/s Pos.: 8 Date : 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 8 
plicate 1 Time: 08:07 
ak area (FI-s) : 0.1221 Peak Height (a )  : 0. 009 

ank Corrected Pk area (FI-s) : 0.016 
3ackground Pk area : 0.096 Background Pk Height (a )  : 0.046 

Seq. No.:  00012 a/s Pos.: 8 Date : 08/05/92 ;e ID: addition 2 

dispensed: 10 from 0, 5 from 39, 10 from 3, 10.from 8 
plicate 1 Time: 08:10 

ckground Pk area (a-s): 0. 108 Background Pk Height (a ) :  0.053 
ank Corrected Pk area (FI-s): 0.018 

>eak area (a-s): 0.023 Peak Height (a) : 0.011 

ID: addition 3 Seq. N o . :  00013 R/S Pos.: 8 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 8 
Time: 08:13 

ak area (6 l -s) :  0.032 Peak Height (a) : 0.014 
ckground P k  area (a-s): 0.107 Background Pk Height ( a ) :  0.048 

3lank Corrected Pk area (FI-s) : 0.027 

@ ae ID: 58.056.9FH Seq. N o . :  lala010 R/S Po.;.: 8 Date: 08/05/92 
e standard additions calibration curve may not be linear. 

ncentration (ug/L 1 :  50.6 

S1 ope : 0.0003 Int: 0.013 
E 
:orrelation coefficient: 0.99034 

I 
I 
1 
I 
I 
1 
I 
I 

1 
14 



-4222rr4242222rr242442224~2422242442222422222224242222~244422~2222424444~42222~44 

;e ID: 58.056.4BH Seq. No.: 00014 R/S Pos.: 9 Date : 08/05/92 

.IL dispensed: 20 from 0, 5 from 39, 18 from 9 
teplicate 1 Time: 08:16 
:'eak area (13-5): 0.019 Peak Height (0) : 0.010 
lackground Pk Rrea (0-5) : 0.267 Background Pk Height ( R ) :  0.133 
.\lank Corrected Pk Rrea (R-s): 0.014 

;e ID: addition 1 Seq. No.: 00015 

.iL dispensed: 18 from 0, 5 from 39, 10 from 2, 18 from 9 
Zeplicate 1 Time: 08:19 
:'eak area (R-s) : 0.022 Peak Height (R): 0.011 
hckground Pk Rrea (R-s) : 0.305 Background Pk Height (13): 0.166 
!lank Corrected Pk area (FI-s) : 0.017 

;e ID: addition 2 Seq. No.:  00016 R/S Pos.: 9 Date: 08/05/92 

rL dispensed: 10 from 0, 5 from 39, 10 from 3, 1 0  from 9 
?eplicate 1 Time: 08:22 
:'eak Rrea (FI-s) : 0.026 Peak Height (a) : 0.017 
3ackground P k  Rrea (R-s) : 0.306 Background P k  Height ( a ) :  0.173 
.\lank Corrected Pk Rrea (13-5) : 0.021 

;e ID: Rddition 3 Seq. No.: 00017 FI/s Pos.: 9 Date: 08/05/92 

.IL dispensed: 10 from 0, 5 from 39, 10 from 4, 1 0  from 9 
ieplicate 1 Time: 08:24 
:'eak Rrea (R-s): 0.035 Peak Height (R) : 0.023 
3ackground P k  Rrea (FI-s): 0.193 Background Pk Height ( R )  : 0.102 
?lank Corrected Pk area (13-5): 0.030 

?e ID: 58.056.4BH Seq. No.: 00014 R/S Pos.: 9 Date : 08/05/92 

:oncentrat ion (ug/L ) : 44.0 

:orrelation coefficient: 0.99857 

R/S P o s . :  9 Date : 08/05/92 

Slope: 0.0003 Int: 0.014 

1 
I 
I 
I 
8 
I 
1 
I 
1 
;I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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,22222242222422222222~22222~~22222222222222222~222222222222222222~222222222~222 p ID: 58.056.8BH Seq. NO.: 00018 a/s Pos.: 10 Date : 08/05/92 

:L dispensed: 20 from 0, 5 from 39, 10 from 10 
plicate 1 Time: 08:27 
ak area (R-s) : 0.022 Peak Height ( a ) :  0.011 

ank Corrected Pk area (FI-s) : 0.017 
kckground Pk area (a-5):  0.177 Background Pk Height (13): 0.071 
1 

t 
1 

ID: addition 1 Seq. No.: 00019 Fl/s P o s . :  10 Date: 08/05/92 I ,e 

h 

dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 10 
plicate 1 Time: 08:30 

ckground Pk area (61-5): 0.207 Background Pk Height (FI) : 0.085 
ank Corrected Pk area (Fl-s) : 0.022 

'eak Flrea (FI-s) : 0.027 Peak Height (FI) : 0.014 

ID: Flddition 2 Seq. No.: 00020 a/s Pos.: 10 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 3, 1 0  from 10 
eplicate 1 Time: 08:33 
ak area (Fl-s) : 0.031 Peak Height (a)  : 0.021 L kground Pk FIrea (a-s) : 0.257 
I ID: addition 3 Seq. No.:  00021 Fl/s P o s . :  10 Date: 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 10 

Background Pk Height (0): 0.109 
lank Corrected Pk Flrea (FI-s): 0.026 

1icat.e 1 Time: 08:36 
k Rrea (CI-s)  : 0.045 Peak Height ($2): 0.024 

nk Corrected Pk area (FI-s): 0.040 
ackground Pk area (FI-s) : 0.223- Background Pk Height ( a ) :  0.101 
E 

ID: 58. 056. aBH Seq. NO.: 00018 Fl/s Pos.: 10 Date : 08/05/92 

.#centration (ug/L ) :  36.2 

orrelation coefficient: 0.99984 Slope: 0.0005 Int: 0.017 



[HDisdaY Calibration - C:Wd I 

. 4 4 2 ~ 2 4 4 4 4 2 4 1 4 4 4 ~ 4 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 ~ 4 4 4 ~ 4 4 4 ~ 4 4 4 4 2 ~ ~ 4 4 4 ~ ~ ~ ~ 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ~  

;e I D :  58.056.12Bl-l S e q .  No.: 00022 Fl/s Pos. : 11  D a t e  : 08/05/92 

IL d i s p e n s e d :  20 f rom 0, 5 f rom 39, 10 f r o m  1 1  
7 e p l i c a t e  1 Time: 08:39 
'eak Rrea (Fl-s) : 0.009 P e a k  H e i g h t  (a ) :  0.007 
3ackground  Pk Flrea (R-s) : 0.244 Background  Pk H e i g h t  (Fl): 0.119 
3 l a n k  C o r r e c t e d  P k  a r e a  (Fl-s): 0.004 

j e  ID: a d d i t i o n  1 Seq.  No.: 00023 Fl/s Pos. : 11 Da te :  0 8 / 0 5 / 9 2  

.IL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f r o m  2, 10 from 11 
i e p l i c a t e  1 Time:  08:42 
3eak Rrea (R-s) : 0.016 P e a k  H e i g h t  (0): 0.009 
3ackground  Pk Rrea  (Fl-s) : 0.300 Background  Pk H e i g h t  (61): 0.178 
3 lank  C o r r e c t e d  Pk R r e a  ( F l - 5 ) :  0.011 

;e  ID: F l d d i t i o n  2 Seq.  No.:  00024 R/S Pos. : 1 1  D a t e :  88/85/92 

rL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f r o m  3, 10 from 11 
i e p l i c a t e  1 Time:  08:45 
,eak a r ea  (Fl-s) : 0.020 P e a k  H e i g h t  ( F l )  : 0.010 
h c k g r o u n d  P k  Flrea (R-s) : 0.301 Background  Pk H e i g h t  (a) :  0.181 
?lank C o r r e c t e d  Pk R r e a  ( R - s ) :  (b.015 

;e I D :  R d d i t i o n  3 Seq. No.: 00025 R/S P o s . :  11 D a t e :  0 8 / 0 5 / 9 2  

IL d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f r o m  4, 10 from 11 
Z e p l i c a t e  1 Time: 08:48 
' e a k  Rrea (CI-s) : 0.033 P e a k  H e i g h t  (R) : 0.015 
h c k g r o u n d  Pk Flrea (Fl-s) : 0.311 Background  Pk H e i g h t  (Fl): 0.196 
3 l a n k  C o r r e c t e d  P k  R r e a  (R-5) : 0.028 

% e  s t a n d a r d  a d d i t i o n s  c a l i b r a t i o n  c u r v e  may n o t  be l i n e a r .  
Date : 08/05/92 je  I D :  5 8 . 0 5 6 . 1 2 B H  Seq. No.: 00022 R/s P O S . :  11 

: o n c e n t r a t  i o n  ( u g / L  ) : 10.3 

I 
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Slope: 0. 0005 Int: 0.005 
I .orrelation coefficient: 0.99481 
I 
1 
I 
I 
I 
I 

HDisolay Calibration - C : W  Ul*I 

I 

121 

22222221222522242412222~222222222222222~2222~2~2225~22~222222222222~22222~222 

ID: Blank Seq. No.: 00026 a/s Pos.: 0 Date: 08/05/92 
U 

dispensed: 10 from 0, 5 from 39, 10 from 0 
?eplicate 1 Time: 09:20 
ak area ( R - s )  : 0.002 Peak Height (R): 0.004 
ckground Pk Rrea (R-s) : 0.037 Background Pk Height (a)  : 0.015 
ank Corrected Pk area ( 1 3 - S I :  -0.003 

1 

ID: 58. 1056.1FH Seq. No.:  010027 FI/S Pos.: 6 Date : 08/05/92 

dispensed: 20 from 0, 5 from 39, 10 from 6 
plicate 1 Time: 09:22 
ak area (FI-s) : 0.018 Peak Height ( a ) :  0.010 

f 

I 
I 
1 

# ckground Pk area (R-5): 0.131 
1: ID: addition 1 Seq. No.: 00028 R/S P o s . :  6 Date : 08/05/92 

Background Pk Height (a)  : 0.070 
\lank Corrected Pk area (R-5) : 0.016 

dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 6 
plicate 1 Time: 09:25 
ak area (a-s): 0.025 Peak Height (FI) : 0.012 

ank Corrected Pk area (FI-s) : 0.023 
sackground Pk Rrea (R-s) : 0.232 Background Pk Height (a)  : 0.162 

ID: addition 2 Seq. No. :  00029 R / S  P o s . :  6 Date: 08/05/92 ;e 

dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 6 
plicate 1 Time: 09:28 

ckground Pk area (R-s) : 0.295 Background Pk Height (R) : 0.207 
'eak area (0-s) : 0.028 Peak Height ( a ) :  0.014 

1 ank Corrected Pk area (R-s): 0.026 
I 



;e I D :  F l d d i t i o n  3 Seq.  No.: 00030 Fl/S P o s . :  6 Date: 08/05/92 

IL d i s p e n s e d :  10 from 0,  5 f rom 39, 10 f rom 4, 10 from 6 
t e p l i c a t e  1 Time: 89:31 
"eak Flrea (Fl-s) : 0.037 Peak  H e i g h t  ( a ) :  0.016 
k c k g r o u n d  Pk a r e a  (a-5) : 0.306 Background  Pk H e i g h t  (R): 0.Z22 
{ l a n k  C o r r e c t e d  Pk Flrea (a-SI: 0.035 

'he s t a n d a r d  a d d i t i o n s  c a l i b r a t i o n  c u r v e  m a y  n o t  be l i n e a r .  
;e I D :  50.056.1FH Seq.  No.:  00027 

: o n c e n t r a t i o n  ( u g / L  1 :  49.5 v TL:> . .YZ, 

: o r r e l a t i o n  c o e f f i c i e n t :  0.90179 S l o p e :  0.0004 I n t :  0.018 

Q/S Pos . :  6 D a t e  : 08/05/92 

'2 3 &rt-js- 

/- 

/' ..J 
/- 

4 Qisalav Calibration - C:W USER\Ah_FlLES\ELE#EHT\SE Do! 

Hethod OF hdd, 
Corr. C o d .  : 9.98179 
Slope; 8,6864 
Ineerce~t:  9.818 

, 4 4 4 4 4 4 4 4 4 4 2 4 4 ~ 4 4 4 4 4 4 4 4 4 4 ~ 4 ~ 4 ~ 4 ~ 4 ~ 4 ~ 4 ~ 4 4 ~ 4 ~ 4 4 4 4 ~ 4 4 4 4 4 4 4 4 4 4 4 ~ 4 4 4 4 4 4 4 4 4 4 ~ 4 ~ 4 4 4 4 4 4  

:e I D :  58.056.5FH Seq. No.: 00031 R/S Pos . :  7 Date : 08/85/92 

$L d i s p e n s e d :  28 f rom 0, 5 f rom 39, 10 f rom 7 
' e p l i c a t e  1 Time:  09:34 
' e a k  Flrea (R-s) : 0.823 P e a k  H e i g h t  (Fl) : 0.010 
. a c k g r o u n d  Pk Flrea (R-s) : 0. 170 Background  Pk H e i g h t  ( a ) :  0.094 
, l a n k  C o r r e c t e d  Pk a r e a  (12-5) : 0.021 

e I D :  R d d i t i o n  1 Seq. No.: 00032 Fl/5 Pos. :  7 Date : 08/05/92 

(L d i s p e n s e d :  10 f rom 0, 5 f rom 39, 10 f rom 2, 10 from 7 
! e p l i c a t e  1 Time:  09:37 
' eak  Flrea (Fl-s) : 0.026 P e a k  H e i g h t  ( a ) :  0:012 
h c k g r o u n d  Pk Flrea (Q-s) : 0.215 B a c k g r o u n d  Pk H e i g h t  ( R )  : 0. 110 
$ l a n k  C o r r e c t e d  Pk Flrea (R-SI: 0.024 

;e I D :  R d d i t i o n  2 Seq.  No. : 00033 Fl/s Pos . :  7 Date:  08/05/92 

I 
I 
1 
1 
I 
I 
1 
1 
I' 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



L dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 7 
!eplicate 1 Time: 09:40 
eak Flrea (61-5) : 0.028 

.lank Corrected Pk area (R-s) : 0.026 

Peak Height (GI): 0.013 
Background Pk Height (0) : 0. 151 

4 -  
I ackground Pk Flrea (12-5) : 0.256 

ID: Flddition 3 Seq. No.: 00034 Fl/s P o s . :  7 Date : 08/05/92 

L dispensed: 18 from 0, 5 from 39, 10 from 4, 10 from 7 
eplicate 1 Time: 09:43 
eak area (CI-s): 0.036 Peak Height (R): 0.016 
ackground Pk Rrea (FL-s) : 0. ;319 
lank Corrected Pk Flrea ( R - s )  : ID. 034 

Background Pk Height (R): 0.116 
I 

ID: 58. 056. SFH Seq. No.: 00031 R/S Pos.: 7 Date : 08/05/32 
1 e 

ncentrat ion ( u g / L  ) : 78-  7 P 
orrelation coefficient: 0.99912 Slope: 0.0003 Int: 0.021 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

HlllisplaY Calibration - C : W  USERMII FILES\ELU(EHT\SE !I! e'el.qi%2 / m p h 3  

/ 

/" 
m 
I 

Q 

Hethod o f  Add, 
Corr. C o d .  : 8.99912 
Intercent: 6.821 

/*/ 

slope: e, 9993 

Concentration !id. e 

/' /-' 
#- 



uL dispensed: 10 from 0, 5 from 39, 10 from 0 
Replicate 1 Time: 10:05 
Jeak area (R-5) : -0.001 Peak Height (R): 0.018 
Background Pk Flrea (R-s) : 0.004 Background Pk Height (R) : 0.022 
Blank Corrected Pk Clrea (Cl-s) : -0.001 

1 
1 

?uta-zero performed. 

1 
1 

aJ* 

~42222422424422422244224424422~44422224442424442~22~424444222424242442422~2~242 

Seq. No.: 80036 R/S P o s . :  6 Date: 08/85/93 ri ID: 58.056. 1FH 

uL dispensed: 20 from 0, 5 from 39, 10 from 6 
Replicate 1 Time: 10:08 
:*eak Rrea (R-s) : 0.011 Peak Height (R) : 0.022 
Background Pk Flrea (a-s): 0.013 Background Pk Height (R) : 0.034 
3lank Corrected Pk Flrea (13-5): 0.012 

ri ID: FlDDITION 1 Seq. N o . :  00037 R/S P o s . :  6 Date: 08/05/92 
4% s y  

liL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 6 
Replicate 1 Time: 10:11 
Deak Flrea (12-5) : 0.005 Peak Height (R) : 0.019 
3ackground Pk Rrea (Fl-s) : 0.027 Background Pk Height (Cl) : 0.030 
3lank Corrected Pk area (Fl-s): 0.006 

II 

Seq. No. : 00038 R/S Pos.: 6 Date: 08/05/92 1 l-1 ID: RDDITION 2 

JL dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 6 
?eplicate 1 Time: 10:14 
'eak Flrea (Fl-s) : 0.001 Peak Height (Fl) : 0.025 
3ackground Pk Flrea (Fl-5) : 0.039 Background Pk Height (Fl): 0.043 
3lank Corrected Pk Flrea (Fl-s) : 0.002 

1 

Seq. No.: 00039 R / S  Pos.: 6 Date: 08/05/92 1- 1 ID: FlDDITION 3 

JL dispensed: 10 from 0, 5 from 39, 10 from 4, 1 0  from 6 
ieplicate 1 Time: 10:17 
'leak Flrea (R-s) : 0.015 Peak Height (FI): 0.028 
3ackground Pk Clrea (CI-s) : 0.038 Background Pk Height (a) : 0.041 
3lank Corrected Pk area (Fl-s) : 0.016 

1 
1 
1 

Standard abs. & cone. values are not in the same order. 
il ID: 58.056. IFH Seq. No.: 00036 R/S Pos.:  6 Date : 08/05/92 

:oncentrat ion (ug/L ) : -------- 
~ 4 4 4 2 4 2 ~ 4 2 2 2 4 ~ 4 4 ~ 4 4 4 2 4 2 2 ~ 4 ~ 2 2 4 4 4 2 4 2 4 4 4 2 2 4 ~ 4 4 4 ~ 2 2 4 4 4 2 ~ ~ 4 2 4 ~ 2 ~ 4 4 ~ 4 4 2 4 2 4 4 4 4 4 4 2 4 4 4 4  

r i  ID: 58.856.5FH Seq. No.:  00040 FI/s P0s.: 7 Date: 08/05/92 

.\L dispensed: 20 from 0, 5 from 39, 10 from 7 

1 



Time: 10:19 
aeak Rrea (R-s)  : 0.003 Peak Height (0): 0.024 
ackground Pk a r e a  (R-s) : 0.050 Background P k  Height ( R )  : 0.046 
lank Corrected Pk Rrea (R-s): 0.004 

ID: RDDITION 1 Seq. No.: 00041 R/S Pos.: 7 Date : 06/05/92 

.tL dispensed: 10 from 0, 5 from 39, 10 from 2, 10 from 7 
Time: 10:22 

I' 
eplicate 1 
eak area (R-s) : 0.006 Peak Height ( 6 ) :  0.023 
ackground Pk Flrea (R-s) : 0.052 Background P k  Height (a ) :  0.068 
3lank Corrected Pk area ( R - 5 ) :  0.007 

d 

I 
I 
Q 
I 
D: 
I, rrelation coefficient: 0.99718 Slope: 0.0002 1nt: 0.003 

1 
I 
I 
B 
1 
I 
I 
I 

1 1  ID: RDDITION 2 Seq. No.: 00042 R/S Pos.: 7 Date : 08/05/92 

L dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 7 
eplicate 1 Time: 10:25 
eak k e a  (0-s) : 0. 011 Peak Height ( R ) :  0.035 

lank Corrected P k  Rrea (R-s) : 0.012 
3ackground F'k are a  (R-s) : 0.051 Background P k  Height ( R )  : 0.056 

ID: RDDITION 3 Seq. No.: 00043 R / S  Pos.: 7 Date: 08/05/92 ri 

L dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 7 
eplicate 1 Time: 10:28 

ackgronnd Pk Rrea (R-s) : 0.066 Background P k  Height ( R )  : 0.084 
lank Corrected P k  area (R--5) : 0.024 

"eak area (R-s)  : 0.023 Peak Height (a ) :  0.037 

e standard additions calibration curve may not be linear. 
ID: 58.056.5FH Seq. N o . :  00040 R / S  Pos.: 7 Date : 08/05/92 

'oncentration (ug/L ) : 16.1 



U I  Disnlau Calibration - UNTITLED 

4ll  
I 

Q 

-1 6' .1 

Hethod o f  Ldd, 
Corr . C o d .  : 9.9971 8 
Slope: 8.8882 
Interme: 8.883 

/ 

Concentration id. e 

1.iL dispensed: 20 from 0, 5 from 39, 10 from 8 
ieplicate 1 Time: 10:31 
Deak area (R-s) : 0.006 Peak Height ( R )  : 0.026 
3ackqround Pk Rrea ( 0 - 5 )  : 0.068 Background P k  Height ( R ) :  0.070 
3lank Corrected Pk Rrea (R-s) : 0.007 

ri ID: QDDITION 1 Seq. No.: 00045 w s  POS.: a Date : 08/05/92 

nL dispensed: 1 0  from 0, 3 from 39, 10 from 2, 10 from 8 
2eplicate 1 Time: 10:34 
I'eak area (R-s) : 0.014 Peak Height ( R )  : 0.034 
3ackground P k  Rrea (R-s) : 0.062 Background P k  Height ( a ) :  0.073 
3lank Corrected Pk area (a-s): 0.015 

ri ID: RDDITION 2 Seq. No.: 00046 R/S POS.: a Date : 08/05/92 

IL dispensed: 10 from 0, 5 from 39, 10 from 3, 10 from 8 
ieplicate 1 Time: 10:37 
:'eak area (R-s) : 0.009 Peak Height (a ) :  0.029 
3ackground P k  Rrea (R-s) : 0.080 Background P k  Height ( R )  : 0.006 
3lank Corrected Pk Rrea ( 1 7 - s ) :  0.010 

r i  ID: RDDITION 3 Seq. No.: 00047 R/S Pos.: 8 Date : 08/05/92 

JL dispensed: 10 from 0, 5 from 39, 10 from 4, 10 from 8 
3eplicate 1 Time: 10:40 
:leak Rrea (R-s) : 0.026 Peak Height (a) : 0.050 
3ackground Pk Flrea ( R - 5 ) :  0.091 Background Pk Height (R): 0.141 
3lank Corrected P k  Rrea (R-s): 0.027 

standard abs. 8, conc. values are not in the same order. 
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~~~ ~ 

ID: 58.056.9FH Seq. N o . :  00044 a/s P o s . :  8 Date: 08/05/92 I 71 
oncentratlon (ug /L  ) :  -------- t 
I 
I 
1 

I I 
I 
II 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



: l emen t  F i l e :  TL-MSR.GEL E l e m e n t :  T 1  W a v e l e n g t h :  276.8 
)at e: 08/05/92 T i m e :  10:45 S l i t :  0.7 L 
lata F i l e :  E080592R. DFlT I D / W t  F i l e :  21435. IDW Lamp C u r r e n t :  40 
.echn i q u e  : HGR C a l i b .  Type:  Method o f  Fldd. E n e r g y :  49 

,222242222222222222222222222~222222222222222222222222222222222~2222222222222222 

'1 I D :  BLRNK Seq .  No.: 00048 Fl/s Pos. :  0 D a t e  : 08/05/92 

IL d i s p e n s e d :  10 f r o m  0, 5 f rom 39, 10 f r o m  0 
! e p l i c a t e  1 Time:  10:47 
: 'eak Flrea (Fl-s) : -0. 000 P e a k  H e i g h t  (Fl) : 0.002 
hackground Pk a r e a  (Fl-5) : 0.004 B a c k g r o u n d  Pk H e i g h t  (Fl): 0.007 
$ l a n k  C o r r e c t e d  Pk a r e a  ( R - s )  : 0.001 

i u t o - i e r o  p e r f o r m e d .  

.2~2422222222~242222~2222~~2222~2222222~222~22222~~22~~22222~2~222~222222~2222~ 

.l I D :  58.056. IFH Seq .  No.: 00049 Fl/S P o s . :  6 D a t e :  08/05/92 

:L d i s p e n s e d :  20 f rom 0, 5 f rom 39, 5 f rom 6 
! e p l i c a t e  1 Time:  10:50 
' eak  Flrea (Fl-s) : 0.005 P e a k  H e i g h t  (Fl) : 0.005 
r a c k g r o u n d  Pk Flrea (R-s) : 0.036 B a c k g r o u n d  Pk H e i g h t  (R): 0.053 
h l a n k  C o r r e c t e d  Pk Flrea (Fl-s): 0.005 

'1 I D :  FlDDITION 1 Seq .  No.: 00050 Fl/S Pas. :  6 D a t e :  08/05/92 

IL d i s p e n s e d :  10 f rom 0, 5 from 39, 10 f r o m  2, 5 f rom 6 
I e p l i c a t e  1 T i m e :  10:53 
' eak  Flrea (Fl-5): 0.010 Peak H e i g h t  (a):  0.011 
l a c k g r o u n d  Pk Flrea ( R - s )  : 0.038 B a c k g r o u n d  Pk H e i g h t  (63) : 0.079 
$ l a n k  C o r r e c t e d  Pk Flrea (Fl-s): 0.010 

'1 I D :  FlDDITION i? S e q .  No.: 00051 Fl/S P o s . :  6 D a t e :  08/05/92 

.L d i s p e n s e d :  10 f r o m  0, 5 f r o m  39, 10 f r o m  3, 5 f rom 6 
L e p l i c a t e  1 Time:  10:56 
' eak  Flrea (Fl-s): 0.017 Peak H e i g h t  (Fl): 0.028 
k c k q r o u n d  Pk Flrea (R-6): 0.123 B a c k g r o u n d  Pk H e i g h t  (a):  0.149 
. l a n k  C o r r e c t e d  Pk Rrea (Fl-s): 0.017 

'1  I D :  RDDITION 3 Seq .  No.: 00052 Fl/S Pos . :  6 D a t e  : 08/05/92 

.L d i s p e n s e d :  10 f r o m  0, 5 f rom 39, 10 f r o m  4, 5 f r o m  6 
: e p l i c a t e  1 Time:  10:59 
, e ak  . a r e a  (Fl-s) : 0.035 P e a k  H e i g h t  (Fl): 0.039 
a c k g r o u n d  Pk a r e a  (0-s): 0.140 B a c k g r o u n d  Pk H e i g h t  (R) c 0. 182 
, l a n k  C o r r e c t e d  Pk area (Fl-5): 0.036 

b e  s t a n d a r d  a d d i t i o n s  c a l i b r a t i o n  c u r v e  may n o t  b e  l i n e a r .  
'1 I D :  58.856.1FH Seq.  No.: 00049 Fl/S Pos. :  6 D a t e  : 08/05/92 

: o n c e n t r a t  i o n  (ug /L  ) : 30.3 

: o r r e l a t i o n  c o e f f i c i e n t :  0.99909 S l o p e :  0.0002 I n t :  0.005 

I~ 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



1 
I 
I 
I 
1 
I 
I 

H I D i s D l a Y  Calibration - C : W  USERMA F2LEnELEHENnTL HSl 4 

Time: 1 1 : W  
Peak Height (Fl) : 0.225 
Background Pk Height (R) : 0.216 

Seq. No.: 00054 R/S Pos.: 7 Date : 08/05/92 

iL dispensed: 10 from 0,  5 
Time: 11:G?5 
Peak Height (Fl) : G?. 013 
Background Pk Height (a ) :  0.143 

ID: FlDDITION 2 R/S P o s . :  7 Date : 08/05/92 

ckqround Pk Flrea (Fl-s) : 0. 103 
ank Corrected Pk Rrea (R-s) : 0.020 

Seq. No.: 00056 Date: 08/05/92 ID: FlDDITION 3 

dispensed: 10 from 0, 5 from 39, 10 fvom 4, 5 from 7 . 

Time: 11:ll 
The background signal is changing during BOC measurement. 

ak Flrea (Fl-s) : 0.086 Peak Height (Fl): 0. 102 
ckground Pk Flrea (FI-s) : 0.447 

)lank Corrected Pk Grea (G-5) : 0. 086 



additions calibration curve may not be linear. 
‘1 Seq. N o . :  00053 R / S  P o s . :  7 Date : 08/05/92 

Slope: 0.0004 Int: -0.005 

1,681 

VI 
I 
U 

212242222~222222~222~~2222222222222~222~~222222222222~22~~22222~22~~2~2222222~ 

‘1 ID: 58.056.4BH Seq. No. : 00057 R / S  P o s . :  9 Date: 08/05/92 

L dispensed: 20 from 0, 5 from 39, 5 from 9 
eplicate 1 Time: 11:14 
eak Rrea (FI-s) : 0.048 Peak Height ( Q ) :  0.125 
ackground Pk area ( Q - s ) :  0.027 Background Pk Height ( A )  : 0.182 
lank Corrected Pk area (R -s ) :  0.048 

1 ID: RDDITION 1 Seq. No.: 00058 R / s  P O S . :  9 Date: 08/05/92 

L dispensed: 1 0  from 0, 5 from 39, 10 from 2, 5 from 9 
he background signal is changing during BOC measurement. 
eplicate 1 Time: 11:17 
eak area (R-s) : 0.025 Peak Height (a):  0.127 
ackground Pk area (R-s) : 0.030 Background Pk Height ( R )  : 0.193 
lank Corrected Pk Rrea (12-s): 0.026 

1 ID: RDDITION 2 Seq. No.:  00059 R / S  Pos.:  9 Date: 08/05/92 

:L dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 9 
.eplicate 1 Time: 11:20 
eak area (I2-5): 0.024 Peak Height (0): 0.’027 
ackground Pk Rrea (R-s) : 0.049 Background Pk Height (FI) : 0.098 
lank Corrected Fk Rrea (R-s) : 0.024 

I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 



C22252252C2222C255C255522252CC22222CCC22222222252C222222222522222525252~255222 

ID: BLFlNK Seq. No.: 00060 R/S Pos.: 0 Date: 08/05/92 

I 
dispensed: 18 from 0, 5 from 39, 10 from 0 

Time: 11:24 
ak Rrea (Fl-s) : 0.001 Peak Height (R): 0.002 
ckground Pk area (Fl-s) : 0.005 Background P k  Height ( a ) :  0.020 
lank Corrected Pk area (12-5): 0.001 

to-zero performed. 1 
C212~22552~224C22225522~555222225222225252252252255222~2555222C222252C5CC22252 

ID: 58.056.9FH Seq. No.: 00061 R/S Pas.: 8 Date: 08/85/92 

L dispensed: 20 from 0, 5 from 39, 5 from a 
plicate 1 Time: 11:27 
ak Flrea ( 0 - 5 ) :  0.009 Peak Height. (Fl) : 0.011 
ckground Pk Rrea (R-s): 0.166 Background Pk Height (Fl): 0.204 

1 

lank Corrected Pk Flrea ( Q - s ) :  8.000 

I ID: RDDITION 1 Seq. No.: 00062 Fl/s Pos.: 8 Date: .00/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 0 
plicate 1 Time: 11:30 
ak area (Fl-s) : 0.015 Peak Height (a ) :  0.016 

Background Pk Height ( Q ) :  0.172 
. t  

1 
s 
I 
4 
I 

.ackground Pk Flrea (Fl-5): 0.091 
l a n k  Corrected Pk Rrea (R-s) : 0.014 

.1 ID: QDDITION 2 Seq. No.: 00063 w s  POS.: e Date : 08/85/92 

dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 8 
Time: 11:33 

ak Flrea ( Q - s )  : 0.020 Peak Height ( Q )  : 0.019 
ckground Pk Flrea (Fl-s) : 0. 101 Background Pk Height (Fl): 0.107 
ank Corrected Pk Flrea (Fl-s): 0.020 

:eplicate 1 

ID: FlDDITION 3 Seq. No.: 00064 Fl/s Pos.: 8 Date : 08/05/92 

:L dispensed: 10 from 0, 5 from 39, 10 from 4, 5 from 8 
plicate 1 Time: ll:36 
ak Flrea (Fl-s) : 0.035 Peak Height (61): 0.035 
ckground Pk area (61-5) : 0. 131 Background Pk Height (Fl): 0.189 

,lank Corrected Pk Flrea (Fl-s): 0.034 

e standard additions calibration curve may not be linear. 
ID: 50.056.9FH Seq. No. : 00061 R/S Pos. 2 0 Date: 00/05/92 '1 

ncentration (ug/L ) : 67.7 I 
rrelation coefficient: 0.99836 Slope: 0.0001 Int: 0.009 

I 
I 
I . 



MDisnlav Calibration - C: WA U S E R W  F I  LEnELEnENllTL H! 

Hethod o f  ildd, 
Corn. C o d . :  8.99836 
Slope : E. EBB1 
I n t e r c e ~ t :  8.889 

Concentration 2d. 8 

.2222242222~~~2222~2~2222~2~2222~22~2~22~22~~~2222~22~~2~22~22~~2222222~~222222 

;1 ID: 58.056.40H Seq. No.: 00065 R/S Pos.: 9 Date: 08/05/92 

JL dispensed: 20 from 0, 5 from 39, 5 from 9 
ieplicate 1 Time: 11:39 
,eak area ( R - s )  : 0.003 Peak Height (R): 0.004 
3ackground Pk area (R-SI: 0.046 Background Pk Height (12) : 0. 131 
3lank Corrected P k  area ( F I - S I :  0.003 

-1 

rL dispensed: 1 0  from 0, 5 from 39, 10 from 2, 5 from 9 
ieplicate 1 Time: 11:42 
:'eak Rrea (FI-s): 0.011 Peak Height (R) : 0.012 
lackground Pk Rrea (R-s) : 0.048 Background Pk Height ( R )  : 0.084 
!lank Corrected P k  Rrea ( R - s ) :  0.010 

'1 ID: RDDITION 2 

iL dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 9 
?eplicate 1 Time: 11:45 
:'eak Rrea ( R - s )  : 0.019 Peak Height ( R )  : 0.022 
lackground Pk Rrea (13-5) : 0.055 Background Pk Height ( R )  : 0.117 
!lank Corrected Pk Rrea (FI-s) : 0.018 

'1 ID: RDDITION 3 Seq. No.: 00068 R/S P o s . :  9 Date: 08/05/92 

.iL dispensed: 10 from 0, 5 from 39, 1 0  from 4, 5 from 9 

:'eak FIrea (R-s) : 0.038 Peak Height (FI): 0.044 
lackground Pk area (R-s) : 0.076 Background Pk Height ( R ) :  0.129 
3lank Corrected P k  area (R-s) : 0.038 

-1 ID: 58.056.4BH Seq. No.: 00065 R/S Pos.: 9 Date : 08/05/92 

1- 

ID: RDDITION 1 Seq. No.: 00066 R/S Pos.: 9 Date: 0a/05/92 

Seq. No.: 00067 R/S Pos.: 9 Date: 08/05/92 

?eplicate 1 Time: 11:47 ., 

0 I? y, ; '.i !I 

- 
1 
i 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
- 



I 
:oncentrat ion ( u g / L  ) : 19. 0 

8,838- 

cn 
I s 

lorrelat ion coefficient: 0.99901 Slope: 0. 0002 

Method o f  Ldd, 
Corr. C o d .  : B *.'. / Clrrr 

I 
I 
I 
I 

I 
I 

m 

Int: 0.003 

MDisolav Calibration - C:WA USERMA F I L E f i E L E N E H n l L  M! 

2~4222222222222222222222222222~22~2222222222~~222~2~~22222222~~~22222~22~22~2 

Seq. No.: 00069 FI/s Pos.: 10 Date : 08/05/92 ID: 58. 0%. 8RH 
1 
N 
t 

:1 

dispensed: 20 from 0, 5 from 39, 5 from 10 
plicate 1 Time: 11:51 

ckground P k  Flrea (13-s) : 0.049 Background Pk Height (FI): 0.105 
ank Corrected Pk Rrea ( R - s )  : -0.000 

:?eak Flrea (R-s) : 0.000 Peak Height (0): 0.002 

ID: PDDITION 1 Seq. No.: 00070 FI/s Pas.: 10 Date: 08/05/92 

dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 10 
2 plicate 1 Time: 11:53 t ckground P k  FIrea (FI-s): 0.038 
3lank Corrected P k  Rrea (I3-s) : 0.009 

1 ID: RDDITION 2 Seq. N o . :  00071 FI/s Pos.: 10 Date: 08/05/92 

ak Rrea ( R - s ) :  0.009 Peak Height (R): 0.010 
Background Pk Height (FI) : 0.082 

dispensed: 10 from 0, 5 from 39, 10 from 3, 5 from 10 
plicate 1 Time: 11:56 
a k  area  (FI-5): 0.018 Peak Height (R): 0.021 

ank Corrected Pk Rrea (FI-s): 0.018 
Background P k  Height (FI) : 0.071 

Ib 
1 
a 
3ackground Pk area (FI-s) : 0.047 

ID: FIDDITION 3 Seq. No.: 00072 Fl/s Pos.: 10 Date : 418/05/92 

dispensed: 10 from 0, 5 from 39, 1 0  from 4, 5 from 10 
plicate 1 Time: ll:59 

Peak Height ( a ) :  0.040 &-ea (FI-5): 0.038 

I 



!ackground Pk Rrea ( 0 - s )  : 0.064 Background Pk Height (R) : 0.103 
>lank Corrected Pk Rrea (R-s): 0.037 

'he standard additions calibration curve may not be linear. 
Date : 08/05/92 -1 ID: 58.056.8BH Seq. No.: 00869 FI/s Pos.: 10 

:oncentration (ug/L ) :  6.0 

:orrelation coefficient: 0.99649 Slope: 0.0002 Int: 0.001 

bisalav Calibration - C: MA USERMI  F I  LEnELEHEMlVL 

IL dispensed: 20 from 0, 5 from 39, 5 from 11 
?eplicate 1 Time: 12:02 
'eak area (R-s) : 0.001 Peak Height (R): 0.003 
{ackground Pk area (0-5): 0.037 Background Pk Height (R) : 0.094 
\lank Corrected Pk Rrea ( R - 5 ) :  0.001 

.1 ID: RDDITION 1 Seq. No.: 00074 R/S Pos.: 11 Date: 08/85/92 

IL dispensed: 10 from 0, 5 from 39, 10 from 2, 5 from 1 1  
'he background signal is changing during B O C  measurement. 
?eplicate 1 Time: 12:05 
'eak Flrea (R-s) : 0.010 Peak Height (R) : 0.010 
kickground Pk Rrea (R-s) : 0.053 Background Pk Height (R) : 0.085 
3 lank  Corrected Pk Rrea (R-s) : 0.009 

'1 ID: RDDITION 2 Seq. No.: 00075 R/S Pos. :, 1 1  Date: 08/05/92 

L dispensed: 1 0  from 0, 5 from 39, 18 from 3, 5 from 11 
teplicate 1 Time: 12:08 
'eak Rrea (13-5): 0.017 Peak Height (R): 0.016 
$ackground Pk Flrea (R-s) : 0.836 Background Pk Height (R): 0.074 

I 
I 
I 
I 
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I 
I 



1 
5lank Corrected Pk area ( Q - s ) :  0.016 

a I 841- 

Y -  
Q 

1 1  ID: FIDDITION 3 Seq. No.: 00076 a/s Pas .  : 1 1  Date: 08/05/92 

JL dispensed: 10 from 0, 5 from 39, 1 0  from 4, 5 from 1 1  
eplicate 1 Time: 12:ll 
eak Rrea (61 -s )  : 0.042 Peak Height ( Q ) :  0.040 

lank Corrected P k  area ( R - 5 ) :  0.041 
3ackground Pk Flrea (FI-s) : 0.059 Background Pk Height ( F I )  : 0.075 
I 

I 
1, ID: 58.056. l2RH Seq. No.: 00073 FI/s Pos.: 11 Date: 08/05/92 

oncentration (ug/L  ) :  3.3 

Int: 0.001 Slope: 0.0002 2orrelation coefficient: 0.99984 

P A 3  
I/' 

/'. 
/' 

SlOBe: a, aaa2 
Hethod o f  Ildd, 
Corr. C o d .  : 8.99984 

/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-3.. 3 Concen era tion 2ee. e 



- 
I 
I 
I 
I 
I 

S b  ID: Standard 2 Sea. No.: 00215 A / S  Pos.: 38 Date: 08/07/92 I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S b  JI Seo. No.: 00213 A I S  Pos.:  38 Date: 08/07/92 

Time: 12:OO 
Peak Height ( A ) :  0.016 
Background Pk Height ( A ) :  0.121 

Sea. No.: 00214 A / S  Pos.: 38 Date: 08/07/92 

Reolicate 1 Time: 12:04 
Peak Height ( A ) :  0.019 
Background Pk Height ( A ) :  0.186 

UL disoensed: 5 from 39, 
Time: 12:08 
Peak Height ( A ) :  0.016 

Background Pk Area ( A - s ) :  0.180 Background Pk Height ( A ) :  0.132 
Blank Corrected Pk Area ( A - s ) :  0. 

Reolicate 1 
Peak Area ( 6 - 5 ) :  0.021 I 
S b  ID: Standard 3 Sea. NO\ 00216 61s POS.: 38 Date: 08/07/92 

UL dispensed: 5 from 39, 20 from 4, 

( A ) :  0.021 
Pk Height ( A ) :  0.127 

Reolicate 1 
Peak Area ( A - 5 ) :  0.041 
Backaround Pk Area ( A - s ) :  0.170 
Blank Corrected Pk Area ( A - s ) :  0.024 

I 
I 

Exoansion >lo0 is not allowed. No calibration ha occurred. 
S b  ID: 58.139.7C Sea. No.: 00213 38 Date: 08/07/92 1 

S b  ID: Blank 5eo. No.: 00217 

UL disoensed: 5 from 39, 20 from 0 
Reolicate 1 
Peak Area ( A - s ) :  0.015 Peak Height ( A ) :  0.016 
Background Pk Area ( A - s ) :  0.058 
Blank Corrected Pk Area ( A - - 9 ) :  -0.003 

Auto-zero oerformed. 

I 
I 
I 
I 
I 

5 _ _ _ 2 _ _ _ _ _ _ 4 _ 2 _ _ 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

S b  ID: 58.056.1 FH XlO Sea. No.: 00218 AIS P O S . :  18 Date: 08/07/92 

UL dispensed: 20 from 0. 5 from 39, 20 from 18 
Reolicate 1 Time: 12:21 
Peak Area ( A - s ) :  0.040 Peak Height ( A ) :  0.027 
Background Pk Area ( A - S I :  0.882 Background Pk Hei-ght ( A ) :  0.433 
Blank Corrected Pk Area ( A - s ) :  0.025 

S b  ID: Standard 1 Sea. No.: 00219 A / S  Pos.: 18 Date: 08/07/92 

I 



uL disoensed: 5 from 39, 20 from 2. 20 from 18 
Reolicate 1 
Peak area ( A - s ) :  0.058 Peak Height ( A ) :  0.042 
Background Pk Area ( A - s ) :  0.953 Background Pk Height ( A ) :  0.421 
Blank Corrected Pk Area ( A - s ) :  0.043 

Time: 12:24 

I 
I 
IS. 

I 

I 
I 
l b  

ID: Standard 2 Sea. No.: 00220 A / S  Pos.: 18 Date: 08/07/92 

UL disDensed: 5 from 39, 20 from 3. 20 from 18 
Reolicate 1 Time: 12:28 
Peak Area ( A - s ) :  0.083 Peak Height ( A ) :  0.056 
Background Pk Area (0-5): 0.981 Background Pk Height ( A ) :  0.425 
Blank Corrected Pk Area ( A - s ) :  0.068 

I S  b ID: Standard 3 Sea. No.:  00221 A / S  Pos.: 18 Date: 08/07/92 

uL dispensed: 5 from 39. 20 from 4. 20 from 18 
Reolicate 1 Time: 12:32 
Peak Area (4 -5 ) :  0.131 Peak Height ( A ) :  0.076 
Background Pk Area ( A - s ) :  0.990 Background Pk Height ( A ) :  0.440 
Blank Corrected Pk Area ( A - s ) :  0.116 

The standard additions calibration curve may not be linear. 
ID: 58.056.1 FH X10 Sea. No.: 00218 A / S  Pos.: 18 Date: 08/07/92 

Concentration (ug/L ) :  49.2 

orrelation coefficient: 0.99831 Slope: 0.0005 

I 
I 
I1 
I 
I 
I 

Int: 0.023 

_ _ _ _ _ _ _ _ _ _ 2 2 2 2 2 1 2 _ _ 2 2 2 _ 2 _ _ _ _ _ _ _ _ _ _ _ _ _ 2 _ _ _ 2 _ 2 _ _ 2 _ _ _ _ _ _ ~ 2 _ _ _ _ _ _ _ _ _ _ 2 _ 2 _ _ _ _ _ ~ ~ _ _ _  

Sb ID: 58.056.5 FH X10 Sea. No.: 00222 A / S  Pos.: 19 Date: 08/07/92 
IE 
k L disoensed: 20 from 0 ,  5 from 39, 20 from 19 

eolicate 1 Time: 12:37 

ackground Pk Area ( A - 5 ) :  1.042 Background Pk Height ( A ) :  0.442 
lank Corrected Pk Area ( A - s ) :  0.043 

Peak Area (4-5): 0.058 Peak Heioht ( A ) :  0.066 

ID: Standard 1 fb Date: 08/07/92 Sea. No. : 00223 A / S  Pos.: 19 
8 :7 - (; ' 0 t - i  [, _ _  . . I  



~~ - 
uL disoensed: 5 from 39. 20 from 2. 20 from 19 I 

I 
I 
I 
I 
I 
I 
I 

Renlicate 1 Time: 12:41 
Peak Area ( A - 5 ) :  0.067 Peak Height ( A ) :  0.059 
Background Pk Area ( A - 5 ) :  1.044 Background Pk Height ( A ) :  0.442 
Blank Corrected Pk Area ( A - s ) :  0.053 

Sb ID: Standard 2 Sea. No. : 00224 A / S  Pos.: 19 Date: 08/07/92 

UL dispensed: 5 from 39. 20 from 3. 20 from 19 
Renlicate 1 Time: 12:4S 
Peak Area (A-s): 0.075 Peak Height (A): 0.061 
Background Pk Area (6-5): i.026 Background Pk Height ( A ) :  0.430 
Blank Corrected Pk Area ( A - s ) :  0.060 

Sb ID: Standard 3 Sea. No.: 00225 AIS Pos.: 19 Date: 08/07/92 

UL disoensed: 5 from 39. 20 from 4, 20 f r o m  19 
ReDlicate 1 Time: 12:49 
Peak Area (A-s): 0.108 Peak Heioht ( A ) :  0.078 
Background Pk Area ( A - s ) :  1.044 Background Pk Height ( A ) :  0.452 
Blank Corrected Pk Area ( A - s ) . :  0.093 

The standard additions calibration curve mav not be linear. 
Sb ID: 58.056.5 FH X 1 0  Seo. No.: 00222 A / S  Pos.:  19 Date: 08/07/92 

Concentration (ug/L 1 :  159.8 

Correlation coefficient: 0.98559 Slope: 0.0003 

1" Display Calibration - C: \MI- I + 

Int: 0.040 I 
I 
I 
,I 
I 
I 
I 

UL dispensed: 20 from 0, 5 from 39, 20 from 20 
ReDlicate 1 Time: 12:53 
Peak Area (4-5): 0.087 Peak Height ( A ) :  0.066 
Background Pk Area  ( A - s ) :  1.126 Background Pk Height ( A ) :  0.457 
Blank Corrected Pk Area (4-5): 0.072 

I 
I 

Sb  ID: Standard 1 

I 
Sea. No.: 00227 A / S  Pas.: 20 Date: 08/07/92 

0;;r &?n ..'.." __..  3 



'I 
I 

I 
I 
I 

UL disoensed: 5.from 39. 20 from 2. 20 
Reolicate 1 
Peak Area ( A - s ) :  0.094 
Background Pk Area ( A - s ) :  1.116 
Blank Corrected Pk Area ( A - s ) :  0.080 

I S b  ID: Standard 2 Seo. No.: 

UL dispensed: 5 from 39. 20 from 3, 20 
Reolicate 1 
Peak Area ( A - s ) :  0.121 
Background Pk Area ( A - s ) :  1.157 
Blank Corrected Pk Area ( A - s ) :  0.106 

Sb ID: Standard 3 Sea. No. : 

UL dispensed: 5 from 39. 20 from 4, 20 
Reolicate 1 
Peak Area ( A - s ) :  0.147 
Background Pk Area ( A - s ) :  1.133 I Blank Corrected Pk Area ( A - s ) :  0.133 

from 20 
Time: 12:57 
Peak Heiant ( A ) :  0.078 
Background Pk Height ( A ) :  0.481 

00228 A / S  Pos. :  20 Date: 06/07/92 

from 20 
Time: 13:Ol 
Peak Height ( A ) :  0.155 
Background Pk Height ( A ) :  0.626 

00229 A I S  Pos.: 20 Date: 08/07/92 

from 20 
Time: 13:05 
Peak Heiqht ( A ) :  0.105 
Background Pk Height (A): 0.504 

The standard additions calibration curve may not be linear. 
ID: 58.056.9 FH X 1 0  S e o T . :  00226 A I S  Pos.:  20 Date: 08/07/92 0.. 

'k orrelation coefficient: 0.96655 J Slope: 0.0003 Int: 0.070 

Concentration (ug/L ): 220.6 

l i  

I 
I1 
'I 
I 
I 
_21___2___________________5_______________~_________________~___________~____2 

Sb ID: 58.056.4 BH X 1 0  Sea. No. : 00230 A / S  Pos. :  21 Date: 06/07/92 

L diSDenSed: 20 from 0, 5 from 39, 20 from 21 
eplicate 1 Time: 13:iO 

ackground Pk Area ( A - s ) :  0.666 
Peak Height ( A ) :  0.065 

Height ( A ) :  0.470 
lank Corrected Pk Area ( A - s ) :  0. 

Peak Area ( A - s ) :  0.055 
! 
I 

i 
ID: Standard 1 Lb k d N o . :  0023,ll~:~S Pos.:  21 Date: 08/07/92 

P, ,. . I  ;> ", 
1.- 0 i 1 8 ,  _,:. . . I 



I 
I 
I 
I 
1 
1 

uL disoensed: 5 from 39, 20 from 2. 20 f r o m  21 
Reolicate 1 Time: 13:14 
Peak Area ( A - 5 ) :  0.041 Peak Height ( A ) :  0.065 
Backaround Pk Area ( A - 5 ) :  0.636 Background Pk Height ( A ) :  0.434 
Blank Corrected Pk Area (4-5): 0.026 

Sb ID: Standard 2 Sea. No.: 00232 6 / 5  POS.: 21 Date: 08/07/92 

uL dispensed: 5 from 39, 20 from 3. 20 from 21 
ReDliCate 1 Time: 13:18 
Peak Area ( A - s ) :  0.046 Peak Height ( A ) :  0.054 
Background Pk Area (4-5): 0.631 Background Pk Height ( A ) :  0.419 
Blank Corrected Pk Area ( A - s ) :  0.032 

S b  ID: Standard 3 Sea. No.: 00233 A I S  Pos . :  21 Date: 08/07/92 

UL dispensed: 5 from 39, 20 from 4, 20 from 21 

Sb ID: Blank Seo. No.: 00234 A / S  Pos. :  0 Date: 08/07/92 

___22_1___2_242_22_c222_22_22_2_2__2__2__2___22__2_222_2_22____2_2~__22__22____ 

uL dispensed: 5 from 39, 20 from 0 
Reolicate 1 Time: 13:24 
Peak Area (67-5): 0.019 Peak Height ( A ) :  0.037 
Background Pk Area ( A - s ) :  0.343 Background Pk Height ( A ) :  0.397 
Blank Corrected Pk Area ( A - s ) :  0.005 I 

I 

I 

I' 
I 

auto-zero performed. 

C22221522_422______1__222__22_2_2___22_22__22_~2__~2222__22___222_~_2_~_~__222_ 

Sb ID: 58.056.4 BH X10 Sea. No. : 00235 h/S Pos.: 21 Date: 08/07/92 

UL disoensed: 20 from 0, 5 from 39. 20 from 21 
Reolicate 1 Time: 13:28 
Peak Area ( A - s ) :  0.016 Peak Heiaht ( A ) :  0.028 
Background Pk Area 
Blank Corrected Pk 

S b  ID: Standard 1 S e o .  No.: 00236 Date: 08/07/92 

uL disoensed: 5 from 39, 20 from 2. 20 from 21 
Reolicate 1 Time: 13:32 
Peak Area (6-5): 0.021 Peak Height ( A ) :  0.031 
Backaround Pk Area ( A - s ) :  0.593 Background Pk Height ( A ) :  0.379 
Blank Corrected Pk Area ( A - s ) :  0.001 

S b  ID: Standard 2 S e o .  No. : 00237 A / S  Pos.: 21 Date: 08/07/92 

UL disDensed: 5 from 39. 20 from 3. 20 from 21 
Reolicate 1 Time: 13:36 
Peak Area ( A - 5 ) :  0.026 Peak Height ( A ) :  0.032 
Background Pk Area ( A - s ) :  0.595 Background Pk Height ( A ) :  0.374 
Blank Corrected Pk Area ( A - s ) :  0.007 

I 
I 

Sb ID: Standard 3 Sea. No. : 00238 A I S  Pos.: 21 Date: 08/07/92 

uL disoensed: 5 from 39. 20 from 4, 20 from 21 I 
I 

Reolicate 1 Time: 13:40 
Peak Area ( A - s ) :  0.040 Peak Height ( A ) :  0.037 
Background Pk Area ( A - 8 ) :  0.596 Background Pk Height ( A ) :  0.377 

I 



I s l a n k  Cor rec ted  Pk Area ( A - s ) :  0.021 

xoansion > l o 0  i s  n o t  a l l owed .  No c a l i b r a t i o n  has occur red .  
'&b I D :  58.056.4 BH X10 00235 A I S  Pos.: 21 Date: 08/07/92 

Lz)&-n'T 
21_222__2_22222222_2222~__2_________--________~___________~_____-__-_____~____ 

I D :  - Sea. No.: 00239 A I S  Pos.: 24 Date:  08/07/92 

Time: 13:44 
Peak H e i g h t  ( A ) :  0.033 
Background Pk H e i g h t  ( A ) :  0.412 

Sea. No.: 00240 A I S  Pos.: 24 Date: 08/07/92 

Time: 13:48 
Peak H e i g h t  ( A ) :  0.030 
Background Pk H e i g h t  ( A ) :  0.397 

I D :  Standard 2 Sea. No.: 00241 AIS Pos.: 24 Date:  08/07/92 

_____________4__1___1________1_22 

Sb P/S Pos.: 24 Date:  08/07/92 

L dispensed: 20 from 0, 5 

l ank  Cor rec ted  Pk Area ( A - 5 ) :  -0.006 

e o l i c a t e  1 

ackaround Pk Area (A -s ) :  0.616 

Time: 13:56 
Peak H e i g h t  ( A ) :  0.017 
Background Pk H e i g h t  ( A ) :  0 

A / S  Pos.: 24 D a  

Peak Area ( A - s ) :  0.013 

I D :  Standard 1 

L dispensed: 5 f rom 39, 20 
R e o l i c a t e  1 

366 

e: 08/07/92 

eak Area ( A - 5 ) :  0.018 
ackaround Pk Area ( A - s ) :  0.587 

Blank Cor rec ted  Pk Area ( A - 5 ) :  -0.001 

b b  I D :  Standard 2 Sea. No.: 00244 Date: 08/07/92 

L disoensed: 5 f rom 39. 20 from 3. 20 f rom 24 
e o l i c a t e  1 Time: 14:04 
eak Area ( 6 - 5 ) :  0.026 

lank  Correct ,ed Pk Area (6-5): 0.007 
Background Pk Area ( A - s ) :  0.559 
i 

1, 
I 
I 

!b ID: Standard 3 Sea. No.: 00245 A / S  Pos.: Date: 08/07/92 

L disoensed: 5 f rom 39, 20 from 4. 20 from 24 
e o l i c a t e  1 Time: 14:08 

ackground Pk Area ( A - S I :  0.531 
lank  Cor rec ted  Pk Area ( A - s ) :  0.023 

Peak Area ( A - s ) :  0.042 Peak H e i g h t  ( A ) :  0.027 



5 b I D :  Standard Z Sea. No.: 00162 A / S  Pas.: 22 Date: 08/07/92 I' 
i 

Sb ID: Standard 3 Sea. No.: 00163 A I S  Pos.: 22 Date: 08/07/92 1 

R e o l i c a t e  1 Time: 08:34 
Peak Area ( A - s ) :  0.054 Peak H e i a h t  ( A ) :  0.027 
Background Pk Area ( A - s ) :  0.586 Background Pk He igh t  ( A ) :  0.293 
Blank Corrected Pk Area (4-5): 0.037 

uL disoensed: 5 from 39. 20 from 4. 20 f rom 22 
R e o l i c a t e  1 Time: 08:38 
Peak Area ( A - 5 ) :  0.097 Peak H e i g h t  ( A ) :  0.041 
Background Pk Area ( A - 5 ) :  0.595 Background Pk He igh t  ( A ) :  0.300 
Blank Corrected Pk Area ( A - 5 ) :  0.079 

The standard a d d i t i o n s  c a l i b r a t i o n  cu rve  may n o t  be l i n e a r .  
Sb I D :  58.056.8 EH Seq. No.: 00160 a/s Pos.: 22 

Concen t ra t i on  (ug /L  ) :  -5 .4 & ;L 1 5  1/ 

C o r r e l a t i o n  c o e f f i c i e n t :  0.98416 Slooe: 0.0004 

1 

I ~ $ i s p l a y  Calibration - C:\RCI 
?.DO- 

w 

5.4 Conccnwatam 200.d 1 
1 
1 
1 
1 
1 
I' 
'I 
1 
11 
I' 

Date: 08/07/92 

I n t :  -0.002 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sb ID: 58.056.12 BH Sea. No.: 00164 A/S Pos.: 23 Date: 08/07/92 

UL disoensed: 20 from 0. 5 from 39. 20 from 23 
R e o l i c a t e  1 Time: 08:42 
Peak Area ( A - s ) :  0.032 Peak H e i g h t  ( A ) :  0.029 
Background Pk Area ( A - s ) :  0.670 Background Pk He igh t  ( A ) :  0.338 
Blank Cor rec ted  Pk Area ( A - s ) :  0.015 

Sb I D :  Standard 1 Sea. No.: 00165 A/S Pos.: 23 Date: 08/07/92 

UL disDensed: 5 from 39. 20 from 2. 20 from 23 
R e o l i c a t e  1 Time: 08:46 



Peak Area ( A - s ) :  0.045 Peak He igh t  ( A ) :  0.029 
Background Pk Area ( A - 9 ) :  0.669 Background Pk He ioh t  ( A ) :  0.348 
Blank Corrected Pk Area ( A - s ) :  0.028 

Sb I D :  Standard 2 Sea. No.: 00166 A / S  Pos.: 23 

UL disoensed: 5 from 39. 20 from 3. 20 from 23 
R e o l i c a t e  1 Time: 08:50 
Peak Area ( A - s ) :  0.070 Peak He igh t  ( A ) :  0.037 
Background Pk Area ( A - s ) :  0.669 Background Pk He igh t  ( A ) :  0.349 
Blank Corrected Pk Area ( A - s ) :  0.052 

'I 
'I 
I 
'I 

I 
I Sb 

Date: 08/07/92 

I D :  Standard 3 Sea. No.: 00167 A / S  Pos.: 23 Date: 08/07/92 

1'1; disoensed: 5 from 39. 20 from 4. 20 from 23 
R e o l i c a t e  1 Time: 08:54 
Peak Area ( A - s ) :  0.088 Peak He igh t  ( A ) :  0.050 
Background Pk Area ( A - s ) :  0.670 Background Pk He igh t  ( A ) :  0.354 
Blank Corrected Pk Area ( A - s ) :  0.070 

I D :  58.056.12 BH Seq. No.: 00164 A / S  Pos.: 23 Date,: 08/07/92 

c:, 

I C o r r e l a t i o n  c o e f f i c i e n t :  0.98063 Slooe: 0.0003 I n t :  0.016 

Concentrat ion (ug/L 1 :  57.1 " i J /  

'I 
I, 
I 
1. 
'I 
I 
________II____________2____________11__________I______________________I________ 

S b  I D :  58.139.1AB Sea. No.: 00169 A / S  Pos.: 24 Date: 08/07/92 
I 
I;; 
E 
I;" 

L dispensed: 20 from 0. 5 from 39. 20 from 24 
e o l i c a t e  1 Time: 09:03 

ackground Pk Area ( A - s ) :  0.724 Background Pk He igh t  ( A ) :  0.391 
lank Corrected Pk Area ( A - s ) :  0.016 

Peak Area ( 0 - 5 ) :  0.033 Peak He igh t  ( A ) :  0.028 

I D :  Standard 1 Sea. No.: 00170 A / S  Pos.: 24 Date: 08/07/92 

UL disoensed: 5 from 39. 20 from 2. 20 from 24 
e o l i c a t e  1 f 



UL disoensed: 5 from 39. 20 from 0 
Reolicate 1 
Peak Area ( 0 - 5 ) :  -0.000 
Background Pk Area ( A - s ) :  0.054 
Blank Corrected Pk Area ( A - 5 ) :  -0.000 

UL disoensed: 5 from 39. 20 from 0 
Reolicate 2 
Peak Area ( A - s ) :  0.000 
Background Pk Area ( 6 - 5 ) :  0.033 
Blank Corrected Pk Area ( A - 0 ) :  0.000 

Mean Pk Area ( A - s ) :  0.000 

Time: 13:59 
Peak Height ( A ) :  0.008 
Background Pk Height ( A  

Time: 14:Ol 
Peak Height ( A ) :  0.008 
Background Pk Height ( A  

SD: 0.0005 

) : 0.084 

ASD(%): 762.30 

UL disgensed: 5 from 39, 20 from 1 
Reolicate 1 Time: 14:04 
Peak Area ( A - s ) :  0.009 Peak Height ( A ) :  0.008 
Background Pk Area ( A - s ) :  0.028 Background Pk Height ( A ) :  0.054 
Blank Corrected Pk Area ( A - s ) :  0.009 

uL disoensed: 5 from 39. 20 from 1 
Replicate 2 Time: 14r07 
Peak Area ( A - s ) :  0.008 Peak Heiqht ( A ) :  0.009 
Background Pk Area ( A - s ) :  0.027 Background Pk Height ( A ) :  0.055 
Blank Corrected Pk Area ( A - 5 ) :  ,0.008 

1 
1 
1 

UL disoensed: 5 from 39, 20 from 2 
Reolicate I 
Peak Area ( A - s ) :  0.020 
Background Pk Area ( A - 5 ) :  0.025 
Blank Corrected Pk Area ( A - s ) :  0.020 
Concentration (ug/L 1 :  47.6 

uL disoensed: 5 from 39, 20 from 2 
Reolicate 2 
Peak Area ( A - 5 ) :  0.017 
Background Pk Area (4-5): 0.028 

Time: 14:lO 
Peak Height ( A ) :  0.019 
Background Pk Height ( A ) :  0.054 

Time: 14:lJ 
Peak Heiqht ( R ) :  0.014 
Background Pk Height ( A ) :  0.050 

1 
1 
1 
I 



I B l a n k  C o r r e c t e d  Pk A r e a  ( A - e ) :  0.017 

I Mean Conc ( u g / L  ) :  43 .9  SD: 5.29 

C o n c e n t r a t i o n  ( u g / L  ) :  4 0 . 1  

R S D ( % ) :  1 2 . 0 5  

S t a n d a r d  number 2 a p p l i e d .  C50.01 
C o r r e l a t i o n  c o e f f i c i e n t :  1.00000 S l o o e :  0,0005 

_-_2_25c___2_522222c_2_22---22_~_22_~2-22222___2~222__22222222_2_____22_2__2___ 

I 
ISb 
I 
I 
I 

6 
t 
lb 

I D :  S t a n d a r d  3 Sea. No.: 00070 631s Pos. : 3 Date: 08/06/92 

u c  d i s p e n s e d :  5 f rom 39, 20 f r o m  3 
R e o l i c a t e  1 T i m e :  1 4 : 1 6  
Peak  Area ( A - s ) :  0.035 P e a k  H e i g h t  ( A ) :  0.025 
Background Pk Area ( A - s ) :  0.035 Background  Pk H e i g h t  ( A ) :  0.083 
Blank  C o r r e c t e d  Pk Area ( A - s ) :  0.035 
C o n c e n t r a t i o n  ( u g / L  ) : 1 2 3 . 3  

UL d i s o e n s e d :  5 f rom 39 .  20 f r o m  3 
Reo l i ca t e  2 T i m e :  14 :19  
Peak  Area  ( A - s ) :  0.039 P e a k  H e i g h t  ( A ) :  0 . 0 2 8  
Background Pk Area (A -s ) :  0.032 B a c k g r o u n d  Pk H e i g h t  ( A ) :  0.069 
B l a n k  C o r r e c t e d  Pk A r e a  ( A - s ) :  0.039 

k o n c e n t r a t i o n  ( u g / L  ) :  1 4 7 . 3  

Mean Conc ( u q / L  ) :  134.9 S D :  16.98 RSD(7.):  1 2 . 5 5  

- s h a p e d  c a l i b r a t i o n  c u r v e  d e t e c t e d . .  2-coef. e q u a t i o n  u s e d .  

o r r e l a t i o n  c o e f f i c i e n t :  0.99783 Slooe: 0 . 0 0 0 4  
S t a n d a r d  number 3 a p p l i e d .  C100.01 

_125___222222222___2___2_2_2_2~222__-2~_2222_~-2__2_~222_2_2_2__2~22____22__2_ 

I D :  S t a n d a r d  4 S e q .  No.: 00071 A / S  Pos.:  4 Date: 0 8 / 0 6 / 9 2  

L d i s o e n s e d :  5 f r o m  39. 20 f r o m  4 

e a k  A r e a  ( A - 5 ) :  0.075 
a c k g r o u n d  Pk Area ( A - s ) :  0.038 B a c k g r o u n d  Pk H e i g h t  ( A ) :  0.067 6 l a n k  C o r r e c t e d  Pk Area ( A - s ) :  0.075 

B L  d i s p e n s e d :  5 f rom 39. 20 f r o m  4 

fi l a n k  C o r r e c t e d  Pk Area ( A - 5 ) :  0.079 

R e o l i c a t e  1 T i m e :  1 4 : 2 2  
P e a k  H e i g h t  ( A ) :  0 . 0 4 3  

C o n c e n t r a t i o n  ( u a / L  ) :  2 4 8 . 7  

R e D l i c a t e  2 T i m e :  14 :25  
e a k  Area ( A - s ) :  0.079 P e a k  H e i g h t  ( A ) :  0.046 
a c k a r o u n d  Pk Area ( A - 5 ) :  0.038 B a c k g r o u n d  Pk H e i g h t  ( A ) :  0.073 

C o n c e n t r a t i o n  ( u g / L  ) : 2 6 8 . 1  

e a n  Conc ( u g / L  ) :  258.3 S D :  13.69 R S D ( % ) :  5.30 

- s h a p e d  c a l i b r a t i o n  c u r v e  d e t e c t e d .  2 - c o e f .  e q u a t i o n  u s e d .  
t a n d a r d  number 4 a p p l i e d .  C200.03 

I 
t o r r e l a t i o n  c o e f f i c i e n t :  0.99838 SloDe: 0.0004 

I 
I 



38, 

II 
1 -  
a 

cvnccnt ra twn 

r i  

2_41__2442~_42~222_______22__2__22~___________________________2__________2___2_  

S b  I D :  I C V  Sea. No.: 00072 A I S  Pos.: 3 Date: 08/06/92 

uL dispensed: 10 from 0, 5 from 39, 20 from 3 
Reol ica te  1 Time: 14:29 
Peak Area ( A - s ) :  0.042 Peak Height ( A ) :  0.027 
Background Pk Area ( A - s ) :  0.065 Background Pk Height ( A ) :  0.206 
Blank Corrected Pk Area ( A - 5 ) :  0.041 
Concentrat ion (ug/L ) :  107.8 

QC samole i s  w i t h i n  range 80 - 120 

_ _ 4 _ _ 2 2 _ 2 1 1 _ 2 2 _ _ 2 _ c l 2 _ _ _ _ 2 _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ ~ _ _ ~ _ _ _ _ _ _ _ 2 _ _ 2 _ _ _ _ _ _ _ _ _ _ _ _ _ ~  

S b  I D :  I C E  Sea. No.: 00073 A / S  Pas.: 0 Date: 08/06/92 

UC disoensed: 10 from 0. 5 from 39, 20 from 0 
Reol icate 1 Time: 14:32 
Peak Area (4-5): 0.001 Peak Height ( A ) :  0.009 
Background Pk Area ( A - s ) :  0.064 Background Pk Height ( A ) :  0.192 
Blank Corrected Pk Area ( A - 5 ) :  0.001 
Concentrat ion (ug/L ) :  2.0 

QC sample i s  w i t h i n  range -20 - 20 

c__z2______2_z_____-__5_12_______2_____________~________________2_________~____ 

S b  I D :  58.056.1 FH Seo . No. : 00074 A / S  Pas.: 18 Date: 08/06/92 

uL disnensed: 10 from 0, 5 from 39. 20 from 18 
Samole abs. i s  g rea ter  than t h a t  of the l a r g e s t  standard. 
Reol icate 1 Time: 14:35 
Peak Area (4-5) :  0.504 Peak Height  ( A ) :  0.402 
Background Pk Area ( A - s ) :  2.232 Background Pk Height ( A ) :  0.739 
Blank Corrected Pk Area (4-5):  0.504 
Concentrat ion (ug/L ) :  2346.5 

.__2_4_44_2425_-244_2_2_____~____________________________________________2_____ 

Sb I D :  58.056.1 FH Sea. No.: 00075 A / S  Pos.: 18 Date: 08/06/92 

uL disoensed: 25 from 0, 5 from 39. 5 from 18 

'I r -.' '3 t r. -fi~,#,:-..-l 

I 
I 
I 
1 
I 
I 
1 
I 
I. 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 



Samole abs. is greater than that of the largest standard. 
Reolicate 1 
Peak Area ( A - 5 ) :  0.155 Peak Height ( A ) :  0.156 
Background Pk Area ( A - s ) :  0.973 Background Pk Height ( A ) :  0.550 
Blank Corrected Pk Area ( A - s ) :  0.155 
Concentration (ug/L ) :  450.8 Corrected Conc (ug/L ) :  1803.2 

Time: 14:38 
I .  
I 
I 

I 
It 

1 
I 

k 

5 2 5 _ _ _ _ _ 1 _ 2 _ _ _ 2 2 2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _  

ID: 58.056.1 FH Seo. No.: 00076 A I S  Pos.: 18 Date: 08/06/92 

uL disoensed: 15 from 0. 5.from 39, 10 from 3. 5 from 18 
Samole abs. is greater than that of the largest standard. 
Reolicate 1 
,Peak Area ( A - s ) :  0.197 Peak Height ( A ) :  0.198 
Background Pk Area ( A - s ) :  0.938 Background Pk Height ( & ) :  0.531 
Blank Corrected Pk Area (6-5): 0.197 
Concentration (ug/L ) :  601.3 Corrected. Conc (ug/L ) :  2405.1 

Recovery is 300.9% (outside of specified limits) 

Time: 14:41 

1 Sb 

22c4_2____2______2____________________________________~______-_________________  I S b  ID: 58.056.4 BH Sea. No.: 00077 A/S  Pos.: 21 Date: 08/06/92 

UL dispensed: 10 from 0, 5 from 39, 20 f r o m  21 
Reolicate 1 Time: 14:45 
Peak Area ( A - s ) :  0.030 Peak Height ( A ) :  0.042 
Background Pk Area ( A - 5 ) :  0.942 Background Pk Height ( A ) :  0.467 
Blank Corrected Pk Area (6-5): 0.030 
Concentration (ua/L ) :  78.2 

________12_________2_222__2__21________2____~_______~_-____~__--_______________ 

k b  ID: 58.056.4 BH Sea. No.: 00078 A I S  Pos.:  21 Date: 08/06/92 

L dispensed: 5 from 39, 10 from 5 .  20 from 21 
ample abs. is greater than that o f  the largest standard. 

eak Area ( A - s ) :  0.091 Peak Height ( A ) :  0.121 
ackground Pk Area ( 6 - 5 ) :  0.964 Background Pk Height ( A ) :  0.454 

Reolicate 1 Time: 14:48 

6 lank Corrected Pk Area ( A - s ) :  0.091 

k ecoverv is 337.9% (outside of specified limits) 

b b  ID: CCV Sea. No.: 00079 AIS Pos. : 3 Date: 08/06/92 

f b  ID: CCU Sea. No.: OOOBO A I S  Pos. : 3 Date: 08/06/92 

Concentration (ug/L 1 :  247.2 

_ _ c z _ _ z _ _ _ z I I 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _  

L dispensed: 10 from 0, 5 from 39, 20 from 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L disoensed: 10 from 0, 5 from 39, 20 f r o m  3 
eolicate 1 Time: l4:S4 
eak Area ( A - s ) :  0.021 Peak Height ( A ) :  0.018 

lank Corrected Pk Area ( A - 5 ) :  0.021 
oncentration (ug/L ) :  53.1 

C sample is out of range 80 - 120 

Background Pk Area ( A - 5 ) :  0.103 Background Pk Height ( A ) :  0.170 
F 
B 
P 
I 
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Appendix E 

Equipment Calibration Data Sheets 



I 
I 

I 
I 
I' 
I 
1 
I 
B 
I 
I 
1. 
e 
I 
1 
t 
I 
I 

Date 1 Cal i brated by 
~ 

Nozzle 
ID No. 

I-G 

2-6 

3 -  6 

4- G 

s- G 

6 - 6  

where: 
%*.3. = 

Nozzle Diameter, 

D, - (in) 
.LLX 

,zLL 3 

, 3 1 5  

. 30k 

.14r 

. I f ?  

M b  

~r (in) 

.oo 1 

.001 

. 001 

,002 

.Ob/ 

.goo 

D." 
R [in, . .  

.2 6% 

. 3 r 3  

. 304 

. 1 9 Y  

. I  47 

three different nozzle diameters, mm (in); each diameter must be measured 
within (0.025 mm) 0.001 in. 

AD - maximum difference between any two diameters, mm (in), AD ~(0.10 mm) 0.004 in. 
D,,, = average of D,, D,, and D,. 



Nozzle 
ID No.. 

9- 

Nozzle Diameter, 

0.252 

0 , 3 0 2  0, o@ I 

three different nozzle diameters, mm (in); each diameter must be measured 
within (0.025 mm) 0.001 in.  

maximum difference between any two diameters, mm (in), n0 ~(0.10 mm) 0.004 in.  ' AD 
e D,,, = average o f  D,, D,, and 0,. 

- - 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
rl 
I 
I 
I 
1 
1 



I 
1 

Date 6 - 7 -  92 Calibrated by w. a, f~ uvnl kv 
;T3 
I f 

Nozzle 
I D  No. 

I 

Nozzle Di ameter, 

0,oo I 

0.00 I 

0.00~ 

0.002 

0.00 I 

0 .0o l  

0.258 

0,263 

0,257 

0.195 

0 . 3  10 

0 ,195  

where: 
Yll,,,,, = three different nozzle diameters, mm (in); each diameter must be measured 

within (0.025 nun) 0.001 in. 
'dD = maximum difference between any two diameters, mm (in), PD ~(0.10 mm) 0.004 in. 
' D,,, = average of D,, D,, and 0,. 
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I 
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I 
I 
I 
I 
I 



I 
I 
I1 TYPE S-PITOT TUBE INSPECTION DATA FORM 

I 
I 
I 

no P i t o t  tube assembly l e v e l ?  yes 

Pitot tube  openings damaged? yes ( e x p l a i n  below) no 

a l  = .-I 0 ( < l o o ) ,  a 2  = I 0 ( < l o o ) ,  8, = I 0 ( < s o ) ,  

B, = 1 O ( < 5 0 )  

I I 
I 

z = A s i n  y = OIh?''/ 
0 

m a ;  < 0 . 3 2  c m  (<1/8 i n . ) ,  

w = A s i n  0 = cm ( i n . ) ;  (.08 c m  (<1/32  in.) 

* 5 30 cm ( i n . )  . L2-Z crn ( i n .  ) pb 

D t = ,37q  e n t o  

I 
C a l i b r a t i o n  r equ i r ed?  yes  no 

I 
I 

Q u a l i t y  Assurance Handbook M2-1.7 I 
I 
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I 
I 
I 
I 
1 
I 
& 
I 
I 
I 
I 
I 
I 

1: 

1 
1 

.  TYPE:.^.. PITOT TUBE INSPECTION DATA FORM 
/ 

cm ( i n . ) ;  (0.32 cm (<1/8 i n . ) ,  z = A s i n y =  , 0.\2 
w = A s i n  0 '= -. , a(> cm ( i n . ) ;  C.08 cm (<1/32 i n . )  

cm ( i n . )  ph i 375. cm (in.) PA ' 3 '17 

Comments : 

- ye= .-, 
Cal ib ra t ion  required? 



TYPEfS PITOT TUBE 

no 

- yes ( exp la in  below) ,/no 

- ( < S O ) ,  

P i t o t  tube assembly l e v e l ?  

P i t o t  tube openings damaged? 

- 2 

1; (0.32 cm (<1/8 i n . ) ,  

; < . 0 8  cm (<1/32 i n . )  

pb ' %r cm (in.) G cm (in.) - 

- ye= - C a l i b r a t i o n  required? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 



I 
I 

I 
I 
I 
I 
0 
I 
c 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

\ 

7/3-72 F 
TYPEiS PITOT TUBE INSPECTION DATA FORM 

Yes P i t o t  tube assembly level:, 

P i t o t  tube openings damaged? - Yes (expla in  below) - 2 - 
a 2  - * = I O ((loo), 

B, = t, ( < S O )  

1 

I L/6 7 cm ( i n . )  cm ( i n . )  p % 
YLT - 

Comments I 

. .  

/ 

Cal ibra t ion  required? - yes - 



TYPE S PITOT TUBE INSPECTION DATA FORM 

no 

-& no 

P i t o t  tube assembly l eve l?  

P i t o t  tube openings damaged? 

a =  ( < l o o ) ,  * 

J yes 

yes ( exp la in  below) 

( < l o o ) ,  8,  - - * ( < S O ) ,  

- 
a 2  - 1 

- O ( ( 5 0 )  82  - 

z = A s in  y = 

w . =  A s i n  9 = . . 01% 
D,? cm ( i n . ) ;  C0.32 cm (<1/8 i n . ) ,  

cm ( i n . ) ;  <.08 cm (<1/32 i n . )  

PA 3 5y cm ( i n . )  in?, cm ( i n .  ) % 
D~ = ,zS cm b) 

/ 

- yes - Cal ib ra t ion  required? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
fi 
I 
1 
I 
1 
I 
I 
I 
I 
I 
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I 
I 
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I 
I 
l 
0 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 

Thermocouple No. 
q (, c( O F  

Date 3 
Amb i en t temper at ure 
Cali bration person a 

r- Reference: mercury-in-glass- O F  
n t h o r  

Reference 
point 
number 

I 

Reference 
thermometer 
temperature, 

O F  

Thermocouple 
potentiometer 
temperature, 

O F  

Temperatureo 
d i  fference,,. 

% 

. X X  

'Type of calibration system used. 
b 

re f  t emp ,  "F + 460) - ( t e s t  thermom t e m p ,  O F  + 460) loo = r e f  temp, O F  + 460 (<1.5%) 



,. , TEMPERATURE CALIBRATION DATA FORM 

I 

I 

Date Calibrator Name 

Ambient Temperature 9s. b Barometric Pressure a. y/ in. Hg 

I I 

Reference: Hg-in-glass 

Other f q d L E  cz 
I I 1 

Reference Thermocouple 
thermometer indicator Percent 

Source temperature temperature error 
Thermocouole No. O F  OF 

thermometer 

I 
I I 

I I I I 

I I I 

I I I I ~~~ I 

' .I 
(Ref temp + 460) - (Test temp + 460) 

(Ref temp + 460) 
% error = x 100% should be < 1.5% 

ternpcal.wk1 
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’I 
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i 

c 

TEMPERATURE CALIBRATION DATA FORM 

Calibrator Name 

Barometric Pressure ‘27. &// in. Hg 

Date 

Ambient Temperature 

Reference: Hg-in-glass 

Other 

Source: ice bath, ambient air, boiling H20, hot oil 

I - -  -- 
(Ref temp + 460) -(Test temp + 460) 

(Ref temp + 460) 
% error = x 100% should be < 1.5% 

tempcal.wk1 



DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

DATE: 3 - 1 3 -7 ' METER BOX NO. M - L/ 
CALI BRATOR: - T A L ?  BAROMETRIC PRESSURE (Pb) 27.77 in. Hg 

INITIAL CALIBRATION Y: f 9 ? 
PLANT: .so/, 7L I- PROJECT NO.: i 378 I 
AVERAGE A H  DURING TESTING: '1 a 5 MAXIMUM VACUUM -5 In. Hg 

AH@: ,/, 7 7 2  

To be the average A H  used during test series. 
I* To be the highest vacuum used during test series. 

* * -  Post-test Y must be within the range. pre-test Y 4- 5% OK? a 
Post-test AH@ should be within the range of the initial or pre-tea A H@ +I- 0.20 in. H20. . OK? 0 

( / .do@) ( Vw ) ( Pbar ) (Td  + 460) 
Y =  

( Vd) ( Pbar + AH/ 13.6) (Tw + 460) 

(0.0317) (AH ) [iTw;;(e! ] 2 

AH@ = 
( Pbar ) ( Td + 460) 

( Avg initai Y ) - ( Post-test Y )  
Percent difference = 

( Avg initial Y ) . I .  

jginptcal.wk1 
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I 
I 
I 
I 
I 
I 
0 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

3aa 
f-29 
y&9 
/ /  82 

7 m  
779 
P 77 

< 

Percent difference must be less than or equal to 0.5% 

Percent Difference: 
/-- 
i 

(Ref temp + 460) - (Test temp + 460) 
X 100% should be i 0.5% 

(Ref temp + 460) 



2 OD 
Y B b  
bpo 
222 

Percent difference must be less than or equal to 0.5% 
/- 

(Ref temp + 460) - (Test temp + 460) 

Psrcent Difference: 1 

149 
q d o  
Lo f 
20 

x 100% should be < 0.5% 
(Ref temp + 460) 
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THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

Calibrator Name 
I 

Date '7- / .7-0/2 
Indicator No. J"1 " - i/ l&c&iJ- Serial No. 

Calibration Device No. c / sol' Manufacturer 

Test Point No. 

Percent difference must be less than or equal to 0.5% 
r 

Percent Difference: 

(Ref temp + 460) - (Test temp + 460) 

1 

x 100% should be c 0.5% 
(Ref temp + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

Date L -  2 b - 7 2  Calibrator Name 
Indicator No. -I! / q e d b h +  SerlalNo. 03 7 

. .  

Percent difference must be less than or equal to 0.5% 
7 

(Ref temp + 460) - (Test temp + 460) 

Parcent Difference: 1 

x 100% should be < 0.5% 
(Ref temp + 460) 

I 
I 
I 
I 
I 
I 
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I 
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I 
I 

1 
I 

i 

I! 

si00 
,// 00 

7 8  I 
/o 7 9  

Percent difference must be less than or equal to 0.5% 
r 

Psrcent Difference: 

(Ref temp + 460) -(Test temp + 460) 

1 

x 100% should be e 0.5% 
(Ref temp + 460) 



THERMOCOUPLE DIGITAL INDICATOR 
CALIBRATION DATA FORM 

Date L - z c - . f 2  Calibrator Name T A D  
Indicator No. -If t7-d e Serial No. DL9 3 

i 

Percent difference must be less than or equal to 0.5% 
r 

(Ref temp + 460) - (Test temp + 460) 

Percent Difference: 1 

x 100% should be c 0.5% 
(Ref temp + 460) 
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DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

I 
METER BOX NO. 4 // 
BAROMETRIC PRESSURE ( P b ) u  in. Hg 

PROJECTNO.: I 3 ' -pay -5 

CALIBRATOR: 

AH@: 2.0-T 

Post-test Average" 

To be the average A H used during test series. 
* *  To be the highest vacuum used during test series. 

I 

I 
I 

1 * * *  Post-test Y must be within the range. pre-tesf Y 4- 5% OK? 
Post-test A H@ should be within the range of the initial or pre-test A H@ +I- 0.20 in. H20. OK? 0 

/ . a 7 3  
& G d  (Vw ) ( Pbar) (Td + 460) 

Y =  
( Vd ) ( Pbar + AH/ 13.6) (Tw + 460) 

( 0.0317) ( A H  ) ( T w  + 4 6 0 ) (  e ! 
AH@ = 

( Pbar) (Td + 460)  I I 0 0 7 3  

I 
I 

mptcal.wk1 

( Avg inital Y ) - ( Post-test Y ) 
Percent difference = 

( Avg initial Y ) 

. 
I 



DRY GAS METER POST-TEST CALIBRATION 
USING REFERENCE METER 

DATE: 7-13 -92 METER BOXNO. - 3 
CALIBRATOR: 

INITIAL CALIB 

PROJECT NO.: 

To be the average A H used during test series. 
* -  To be the highest vacuum used during test series. As 4 

Post-test Y must be within the range, pre-test Y 4- 5% OK? 
Post-test A H@ should be within the range of the initial or pre-test AH@ +/- 0.20 in. H20. . OK? 0 

1.9 3 5  

AH@ = (0.0317)(AH) [in;;;(e! j 2 
( Pbar ) (  Td + 460) 

( Avg inital Y ) - ( Post-test Y ) 
Percent difference = 

( Avg initial Y ) 

gmptcal.wk1 

~ 
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Appendix F 

Test Participants 
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Test Participants 

Industrial & Environmental Analvsts 

J. Bacik - Environmental Technician 
G. Bowser - Environmental Technician 

C. Outlaw - Sample Recovery 
C. Malone - Environmental Technician 

G. Bright - CEM 

DEECO. Inc. 

W. DeWees - Project Leader/Process Sampler 
W. Buynitzky - Sample Recovery 

Solite Cor00 ration ’ 

D. Burns - Solite Coordinator 

C .  

.- - , 
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TRIANGLE LABORATORIES, INC. 
PO BOX 13485 

RTP, NC 21109 

ANALYSIS REPORT 

MULTI METALS TRAINS 

PREPARED FOR: 

IEA 
120 Southcenter St. 

Suite 200 
Morrisville, NC 27560 

(919) 460-0852 
Fax (919) 460-1785 

Inorganic Report Gearation 

&db#A 
Dr. William H. Wadlin 
Inorganic Laboratory Manager 

August 10, 1992 



INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

KY-1-INLET KY-2-INLET KY- 3 -I NLET 

FILTER FINAL WT 1.839 ‘FILTER FINAL WT 2.899 FILTER FINAL WT 3.283 

.5091 TARE WT .5069 TARE WT .5115 

g PARTICULATE 1.330 g PARTICULATE 2.392 g PARTICULATE 2.772 
--------- --------- - -------- --------- --------- --------- TARE WT 

g USED .435 g USED .498 g USED .715 

FRACTION AMT .2365 FRACTION AMT .I718 FRACTION AMT .2178 

ACETONE FINAL WT 9.968 ACETONE FINAL WT 11.327 ACETONE FINAL WT 11.720 

g USED 2.357 g USED 1.946 g USED 2.553 
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b 

CALCULATIONS 

MMTL TRAINS: 

ICP & GFAA 
FH b BH TOTAL ug Juri/ L1 * (mL TV/mL USED) * (mL FV * DF1 

1000 

FV=FINAL VOLUME DF=DILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 
*a 1 is used for the TV and ml USED when the sample is a filter: 
in the case of the FH samples the Total Volume was not taken, 
therefore a 1 is also used for the TV and ml USED(al1 of the FH 
volume was digested and brought to a final volume of 100rnl). 

XRPD = JSR - DR: * 100 
( S R  t DR)/2 

SR=SAMPLE RESULT DR=DUPLICATE RESULT 






