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Section 1.0 
lntrod uction 

The Fresh K.ills Landfill, which m:ei~es municipal waste from the city of New York, 

covers approximately 3,000 acres and is the laJJest lADdfill in the United states. 1be methane 

gas ·generated within the landfill is captured from one of Che active sections. purified and sold 

to a local utility. In 1995, the U.S. Enviromnem.al Protection A1ency (U.S. EPA) c:oDdu~ 

an extensive study of the emissions from the landfill. One aspect of this SIUdy involved the 

measurement of mercury entering the rccovcry facility. These sc~ning measurements were 

performed with a Jerome Mercury Vapor analyur, the results of which indicated the presence 

of mercury in the two "header" lines entering Ebe facility. Subsequent testini by GSF Energy 

and Brook1yn Union Gas using other test methodology showed significantly tower levels of 

mercury when resting was pcrformed on the raw lan4fill gas after one of the compression 

stages and on the "sales gas" at the poiDt where the purified gas enters the utility system. The 

U.S. EPA then decided to perform additional testing using a more Jiaorous test methodology 

as well as the Jerome analyzer to determine what, if any, mercury is present iD tbe gas streams 

. both entering and leaving the plant. Samples of the aqueous/organic condensate associated 

with the raw gas, the Thermal Oxidizer residue and the "iron sponge" scrubber could not be 

collected at the time of this test. Since the •iron sponge" stays in the GSF process for periods 

of three to six months, the mercury present in the sponge would be the total mercury that is 

accumulated over the lifetime of this sponge. Therefore, a mass balance caJculation could not 

be performed. 

Tcstini was performed on the two landfill gas collection Headers, the purified landfill 

1as (Sales Gll) and the lbcrmal Oxidizer for mercury (Hg) and other selected metals: anenic 

(As). beryJlium (Be). cadmium (Cd), chromium (Cr), lead (Pb), and antimony (Sb) following 

the samplini and analysis protocols given in EPA Method 29 with modifications to adapt to 

site conditions. Testing was perfonned d.urin& the week of JuJy 15, 1996. 

l 
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~ repon provides 1he results of 1he lesting performed by Eastern Research Group, 

IDc.(ERG) for the U.S. EPA under Contract No. 68-D3--0033, Work Assigmnent Il-SO. This 

report also provides an eswmte of the metals emission rates from 1he area of 1he Jandfill that is 

affected by 1hc GSF gas recovery plant. No attempts were made to estimate 1he total emission 

nte from the entire landfill. 
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Section 2.0 
Results And Discussion 

This section of Ille repon provides Ille results of Ille.on-site Jerome mercwy testing as 

well as the results of the Method 29 samples which were mnspo~ to the laboratory for 

analysis. The data contained the in tables i5 presented bepmin& with Ille laboratory results of 

each sample by fraction, followed by the calculation of the concemration of each metal in the 

gas stream and finally the emission rate of each metal. The discussion of the results is 

presented by analyte. Tbe impact OD the sample results of any ana.Jytes found in the blanks is 

discussed. Tbe laboratory data pack.age is presented as Appendix A. 

Method 29 

Discussion of the Analytical Results 

The following discussion applies ro Tables 2-1 through 2-S. The "total" amount, in 

1-'8, is the sum of the values for each appropriate fraction which includes the values that were 

above and below the method detection limit (MDL). Values that were below the MDL arc 

reported as •1css than" values and values that are less than 5 times the MDL should be 

considered as insignificant. Tbe use of the "'less than" values in the "'rota)" amount does not 

make any significant difference in the "total" amOUD1. These values bave not been blank 

corrected and were extracted directly as reported by the laboratory. 
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Table 2-1. A.mount of Metal Collected in Train, 11& 
TbermaJ Oxidizer9· II 

Fraction II 

'Metal I 2 3 s Total 

Equal But Less 
Run I To Tban 

Hg <0.08 <0.496 <0.051 . 0.254' 1.87 2.12 2.75 
. As 161 23.7 185 

Be <0.1 <0.119 0.22 
Cd <0.1 0.364 0.36 0.46 
Cr' 20.1 3.33 23.4 
Pb <0.2 1.77 1.77 1.97 
Sb 125 15.6 141 

Runl 

Hg <0.08 <0.448 <0.044 1.71 1.07 2.77 3.35 
As 142 31.S 174 
Be <0.1 <0.122 0.22 
Cd <0.1 0.43' 0.43 0.53 
Cr' 18.8 2.53 21.3 
Pb <0.2 1.82 1.82 2.02 
Sb 109 20.8 130 

Run3 

Hg <0.08 <0.48 <0.044 3.96 0.261 4.22 4.83 
-As 142 33.6 176 
Be <0.1 <0.12 0.22 
Cd <0.1 3.21 3.21 3.31 
Cr' 18.4 2.97 21.4 
Pb <0.2 2.88 2.88 3.08 
Sb 111 2.4.7 136 

Field Blank 

Hg <0.08 <0.06 <0.043 <0.16 <0.04 0.38 
As 3.34 <0.S 3.4 3.84 
:.Be <0.1 <0.1 0.20 
Cd <0.1 <0.1 0.20 
Cr' 14.0 1.94 15.9 
Pb <0.2. 0.358' 0.36 0.56 
Sb 8.74 0.73 9.47 

'Values preceded wilh • < • UC bued OD 1hc amlylical campc,IICII beiD& 1l0C dcv:c:=d 11 the MDL. 
'Resula ave IIClt bceD blank c:orrccttd 
'laadian.51imc11bcMDL 

-~ mmarninaricm likcJy 



Table 2--2. Amount of Metal Collected ln Train, Pl 
Sales Gas'" 

Fraction I 

Metal 1 2 3 5 Total• 
Equal But Less 

Run 1 To Tban 

H2 <0.08 <0.212 <0.046 <0.16 o.osc 0.05 0.55 
As <0.5 <0.803 1.30 
Be <0.1 <0.161 0.26 
Cd <0.1 0.19' 0.19 0.29 
~ 2.1 3.12 5.22 
Pb 1.4 3.6 5.00 
Sb 0.9()4d 1.591' 2.49 

Runl 

Hg <0.08 <0.275 <0.041 <0.16 <0.04 0.60 
As <0.5 <0.786 1.29 
Be <0.1 <0.157 0.26 
Cd <0.1 <0.157 0.26 
Cr' 2.48 3.31 5.79 
Pb <0.2 1.1' 1.1 1.30 
Sb 1.03d 1.86d 2.89 

Run3 

Hi <0.08 <0.244 <0.042 <0.16 <0.04 0.57 
As 0.737' <0.744 0.74 1.48 
Be <0.1 <0.149 0.25 
Cd <0.1 <0.149 0.25 
Ct' 4.41 2.6 7.01 
Pb <0.2 1.09' 1 1.09 1.29 
Sb 1.95d 1.2d 3.15 

Field Blank 

Hg <0.08 <0.06 <0.044 <0.16 <0.04 0.38 
As <0.S <0.5 1.00 

·& <0.1 <0.1 0.20 
Cd <0.1 <0.1 0.20 
Ct' 2.43 1.34 3.77 
Pb <0.2 <0.2 0.40 
Sb 0.757d 0.63~ 1.40 

'Values ~ wilh • <" an based cm die maly,ical compoom 1lcmg 'D0I ckta:rm 1.1 die MDL. 
~sulu have DOI beeD blw com:cied 
CL,ess man sdmes th£ MDL 
"R..ca1cm com.am.iaatio:n likely 
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Table 2-3. Amount of Metal Collected In Train, Ill 
North Header--• 

Fraction I 

Metal 1 2 3 4 5 Total 

But Less 
Run I Equal to Than 

Hg <0.08 <0.174 <0.049 6.5 4.94 ll.-1 11.7 
As ~.01 130 132 
Be <0.1 <0.13 0.23 
Cd <0.1 <0.13 0.23 
Cr' 2.35 3.3 5.65 
Pb <0.2 0.562' 0.56 0.76 
Sb 2.49 242 244 

Runl 

Hg <0.08 <0.352 <0.047 13.6 0.453 14.J 14.5 
. As 1.64 121 123 

Be <0.1 <0.129 0.23 
Cd <0.1 <0.129 0.23 
Ct" 2.13 3.41 5.54 
Pb <0.2 0.373' 0.37 0.57 
Sb 2.53 213 216 

Run3 

Hg <0.08 <0.41 <0.044 14.0 0.421 14.4 15.0 
As 1.1 123 124 
Be <0.1 <0.132 0.23 
Cd <0.1 <0.132 0.23 
Cr' 2.22 3.8 6.02 
Pb 0.994c 0.601c 1.60 
Sb 3.5 211 215 

"Vlhla pn=dcd ,r,ith • <. are bl.led OD lbe amlytic.al compomm beUII DOC det.eCled II lbc MDL 
~ bave DOI been blank com:acd 
"LessllwlSlimeslbeMDL 
~ cmn•rninarion likely 
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Table 2-1. Amount of MetaJ Collected ID Train, pg 
South Header--~ 

Fraction I 

Metal 1 2 3 4 ! Total 

Run I But Less 
Equal to Than 

Hg <0.08 <0.335 <0.047 26.4 1.26 28.0 28.l 
As <0.S 270 270 271 
Be <0.1 <0.143 0.24 
Cd 0.139c 0.488C 0.63 
Cr' 3.7.S 2.73 6.48 
Pb <0.2 1.2 1.20 1.40 
Sb 1.63 490 492 

Run2 

Hg <0.08 <0.37 <0.046 29.1 0.953 30.0 30.6 
As <0.S 241 241 242 
Be <0.1 <0.137 0.24 

. Cd <0.1 <0.137 0.24 
Cr4 2.44 3.15 6.19 
Pb <0.2 0.315' 0.32. 0.52 
Sb 2.46 432 434 

Run3 

Hi <0.08 <0.288 <0.041 34.1 1.39 35.5 35.9 
As <0.5 212 212 213 
Be <0.1 <0.138" 0.24 
Cd <0.1 0.138 0.24 
Cr! 3.67 3.64 7.31 
Pb <0.2 0.9' 0.90 1.10 . 
Sb 1.63 398 .00 

Field Blank (North/South Header) 

Hg <0.08 <0.06 <0.076 <0.16 <0.04 0.42 
As <0.S 1 5.1 !.J 5.6 
Be <0.1 <0.1 0.20 
Cd <0.l <0.1 0.20 
Cr" 2.28 1.S 3.78 
Pb 1.56 1.55 3.11 
Sb 1.07 9.83 10.9 

'Values i,receded with • <. are based on me analylical comp0lle.al bem, DDl dmaed II 1b: MDL. 
~eiwuliavc no1 been blaz:ik carrcctcd · 
'Leu dam 5 times die MDL 
'Ruccm CODWDUllriDD lmly 
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TabJe 2-5. Amount or Metal Collected in Train, f'& 
Background'·" 

Fraction# 

Equal But Less 
Metal 1 2 3 .5 To. 'lban• 

Hg <0.08 <0.116 <0.0S <0.16 <0.08 0.49 
As <0.5 <0.763 1.26 
Be <0.1 <0.153 0.25 
Cd <0.1 1.31 1.31 1.41 
Cr' 2.41 1.85 4.26 
Pb <0.2 0.738' . 0.74 0.94 
Sb 1.25 <0.611 1.25 1.86 

"Values preceded with "< • are bued on Che IDl!ytical cosqx,nem beirla 1101 ~ at me MDL. 
lfle.rults have not been bwa: comcted 
'less man S rimes the MDL 
'R.u,em aim.amim:ion likely 

Ms:rcuD' 

Mercury is typically detected in the permanganate impingers and in the hydrochloric 

acid rinse of these impingers of aMethod 29 train, and not in any of the 1n.i.n components 

forward of the these impingers. This was the case for all positive hits in all of the samples 

collected for this project. Also, mercury was not detected in any of the field blanks nor in the 

reagent blanks. 

Mercury was detected in fraction 5 of the Sales Ga.s, nm 11, at 0.05 pg'wbich is just 

·slightly above the method detection limit of 0.04 pg. Since Hg was not detected in any of the 

other Sales Gas samples and the fact that it is less than 5 limes the MDL, Ibis value should be 
. . 

considered a positive hit, but insignificant. 

Mercury was dcteete4 in fractions 4 and S of all three runs at the Thermal Oxidizer at 

levels above the MDL. Since no merp.1ry was detected mthe associated field blank or reagent 

blanks. these values should be considered as real. 
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Mercury was detected in fractions 4 and 5 of all runs of the Nonb and South Headers at 

levels significantly above the MDL. Tbe levels found in the South Header were approximately 

two times that found in die Nonh Header. No mercury was detected in the associated. field 

blank. Tbe detected amount in die three runs showed good reproducibility. 

No mercury was detected in 1he background ambient air sample that was collected 

during the wnpling at the Thermal Oxidizer. 

-/ 

Arsenic 

Arsenic was detected in the Sales Gas of run 3 in fraction 1 at levels slightly above, but 

Jess than five times the MDL. Since arsenic was detected in the laboratory method blaiik 

(LMB) at a level slightly above the MDL and the laboratory control spike (LCS) showed a 

recovery of 108%, this value should be considered an anifact of sample preparation and not 

considered as a positive hit in the sample. 

Arsenic was detected in all three runs at the Thermal Oxidizer in fraction 1 at a level 

over 100 times the MDL and over 40 times the MDL in fraction 2. Over 80~ of the total . . 

collected was found in fraction 1 (front half) indicating that it was most likely associated with 

panicuJate matter. Arsenic was detected in fraction 1 of the associated field blank at 3.34 l"i 

which is the same amount detected in the reagent blank. Since arsenic was not detected in any 

of the other fieJd blanks, this should be considered an artifact of the laboratory preparation and 

contributing insignificantly to any positive results. The total amount detected in each of the 

lhree runs is very consistent 5howing excellent reproducibility between runs. 

Arsenic was also dctccttd in significant quantities mboth the North and South Header 

samples. ID all cases, over 98 %of 1he arsenic detected was found in fraction 2 (nitric acid/ 

peroxide impingcn). Arsenic in the South Header samples were approximately two times lb.at 

found in the Nonh Header samples. Relative to 1he amount of arsenic detected. the three nms 

at each location were very consistent among themselves. Arsenic was detected at the 5 pg 
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level in fraction 2 of the Header field blank and should be considered an anifact or the 

laboratory preparation or carry over from one of Che umples. In either case it represents less 

than 3~ of the tow found in any of the South Header samples and Jess than S~ of that found 

in any of die Nonh Header umples. 

Arsenic was not detected in the backif()UD(f ambiem air sample. 

Jk:o:lljum 

Beryllium was not detected in any of the samples or field blanks at levels above the 

MDL. 

Cadmium 

Cadmium was detected in fraction 2 of all three runs at the Thermal Oxidizer. 

However, it was present at levels less than .S times the MDL in two of the runs while in run 3 

a total of 3.21 µg was found. Based upon the fact that wim.ium was not detected in any of the 

field blanks nor in the reagent blank it ca.n be concluded that cadmium is present but at very 

Jow levels. 

Cadmium was detected in run 1 of the Sales Oas, but at I level less than two times the 

MDL and should be considered insignificant. 

Cadmium was not detected in any of the North Header samples but was found in two of 

the South Header samples, but again at insignificant levels. 

The background ambient air sample analysis showed the presence of 1.31 p.g of 

cadmium in fraction 2 which is ~0 times tbe MDL and should be considered a. l'Al value, but 

only sesni-quantitative as Method 29 is not an EPA approved method for ambiem air. 1bis 

backJJ'OUD,d sample was used as a cross check to deten:nine if any metals found in the intake air 
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would contribute to those levels found in the Thermal Oxidizer emissions. Since this air 

l&Illple was collected at the air intake of the Tbermal Oxidizer, some portion of the cadmium 

present in the Thermal Oxidizer samples may be the iesult of this background. 

Chromium 

Chromium was detected in fraction 1 of every sample including lbe field blanks and 

reagent blanks. Considering all #1 sample fractions, except for the Thermal Oxidizer and the 

reagent blank, the amount of chromium detected was in the 2 to 4 l'g noge. This.would be 

consistent with the presence of a low level of chromium in the reagents used either during 

sampling or analysis or both. This argument also applies to all fraction 2 samples including 

the reagent blank. Now, considering only fraction 1 of the Thermal oxidizer and 1he 

associated field blank, chromium is consistently present in tbe 14-20 pg range. The level of 

chromium in the reagent blank was fou.nd to be high at 32.5 pg. In addition, the LMB for 

chromium failed the quality control limit at a level about 14 times the MDL. Tbr:n:fore, the 

presence of chromium in all samples is probably due to its presence in the reagents used duri.og 

sampling or analysis or both, and not actually present at detectable levels in tbe ps streams 

sampled. 

Lead was not detected in any of the fraction J samples colleeied at the Tberma1 

Oxidizer including the associated field blank. It was detected in the l.810 2.8 l'I nnge in all 

fractioti 2 samples, showing that lhe lead present was not paniculate bound. Lead was 

dcte.eted in the Therm.al Oxidizer field blank but at a level less than two times the MDL. 

I.cad was deteeted in all three or the Sales Gas runs at levels below 5 times the MDL 

exc:ept for nm 1 which bad a total of S 1'8· Since the field blank lead levels in both fractions 1 

and 2 were less than the MDL these values should be considered real but low in signifacance. 

J1 

http:Therm.al


Lead was detected in all of the North and South Header samples and in the backirouDd 

ambient air, but at levels Jess than S times the MDL. The header facld blaDk showed lead 

levels sJigbtJy areater 1han any of the header samples, most likely due to a small amount of 

laboratory contamination. 

Antimony ,_ 

Amim.ony was dctec:ted in all of the Thermal Oxidizer runs with 80 to 90 ~ in 

fraction 1, and therefore most liJcely associated with particulate mauer. All results are well 

· above the MDL. The antimony foUDd in tbe Tbermal Oxidizer field blank is most likely due 

to residual amounts from the high levels found in the sample nms. 

Antimony was detected at low levels (1·2 p.g) in all Sales Gas samples, but at the levels 

found in the reagent blank and the l.MB. Therefore, any antimony detected was most likely 

not present in the this 1as stream. 

Antimony was detected at significantly high levels in both the North and South Header 

runs. The levels in the South Header were approximately two times that found in the Nonh 

Header. Over 99% of the total collected was in fraction 2. 1be levels found in the Header 

field blank are probably due to residual amounts left from the high level samples; along with 

the low levels found in the reagent blanks, these should be considered insignificant. 

Discussion ofEmission RaJes 

The ,'aJues for each metal reported in Tables 2-l throup 2·5 were blank corrected 

following the suidelines given in Method 29 and are summarlz.ed in Tables 2-6 through 2·10. 

• The total amount of each metal collected is presented u a range if one or more fractions 

showed a positive hit and bad values &hat were Jess than the MDL. ·The Equal to· value is 

the sum of all positive hits and the ·But less than.. value k the mm of all fra~oos. iDc)uding 

those values which were found to be ~s than the MDL. 
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The concentration of each metal in a panic;ular 1as stream, by nm number, was then 

c;alculatcd by dividing the total amount in the ·Equal to" column found in Tables 2-6 through 

2-10 by dle 'Yolumc of wnplc collected for each run. (Ifa metal was not detected in any 

fraction above the MDL, then the ..But less than" value was used). The volume of sample 

collected for each nm (as dry stMldard cubic meters (dscm]), c:om:cted to standard conditions 

of temperature and pressure, is given in Table 2-11. The coilJCeD!J'ation vaJues are presented in 

Tables 2-12 through 2-16 as 1&&lm1
• 
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Table U. ·Amount or Metal C.ollected in Train, "8, Blank Corrected 
Thermal Oxidizer' 

Fraction I 

Metal I 2 3 5 Total' Equal But Less 
Run I To Tban 

Hg <0.08 <0.496 <0.051 0.2.54· l.87 2.12 2.75 
As 158 23.7 182 
Be <0.1 <0.119 0.22 
Cd <0.1 0.364 0.364 0.46 
c~ 6.1 1.39 7.49 
Pb <0.2 1.41 1.41 1.61 
Sb 116 14.9 131 

Runl 

Hg <0.08 <0.448 <0.044 1.71 1.07 2.78 3.35 
As 139 31.S 171.0 
Be <0.1 <0.122 0.22 
Cd <0.l 0.43 0.43 0.53 
Cr' 4.8 0.64 5.44 
Pb <0.2 1.46 1.46 1.66 
Sb 100 20.0 120 

Run3 

Hg <0.08 <0.48 <0.044 3.96 0.261 4.22 4.83 
As 139 33.6 173.0 
Be <0.1 <0.12 0.22 
Cd <0.1 3.21 3.21 3.31 
Crb 4.4 1.03 5.43 
·pb <0.2 2.52 2.52 2.72 
Sb 102 24.0 126 

'Values precc4ed With • < • are ba.\ed OD lbe analytical compcmem beiJ18 DOt 4euacd 11 lbc MDL. 
•Rcaaem c:om.ami..aation lik.cly. 

Leu lbaD ' times die MDL. 
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Table 2-7. Amount of Metal Collected iD Train, ,ig, Blank Corrected 
Sales Gas" 

Fraction# 

Metal 1 2 3 4 5 Total 

Equal But Less 
Run 1 To Than 

Hg <0.08 <0.212 <0.046 <0.16 0.05 0.05 O.S5 
As <0.5 <0.803 1.30 
Be <0.1 <0.161 0.26 
Cd <0.1 0.19 0.19 0.29 
Cr" <0.1 1.78 1.78 1.88 
Pb 1.4 3.6 • 5.0 
Sb 0.147 0.95 1.09 

Run2 

Hg <0.08 <0.275 <0.041 <0.16 <0.04 0.60 
As <0.5 <0.786 1.29 
Be <0.1 <0.157 0.26 
Cdl> <0.1 <0.157 0.26 
Cr <0.1 2.0 2.0 2.1 
Pb <0.2 1.1 1.1 I.30 
Sb 0.273 1.22 1.49 

Run3 

Hg. <0.08 <0.244 <0.042 <0.16 <0.04 0.57 
As 0.737 <0.744 0.737 l.48 
Be <0.1 <0.149 0.25 
Cd <0.1 <0.149 0.25 
Cr' 2.0 1.3 3.30 
Pb <0.2 1.09 1.09 1.29 
Sb 1.19 0.56 1.75 

•Values preuded wilh "<" are based oc lb£ analylic:aJ camponeru bei.Jl& not lkteaed at me MDL. 
• Reagem conwnination likely 
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Table l-8. Amount of Metal Collected in Train, Pi, Blank Corrected 
North Header-

Fraction fl 

Metal 1 2 3 4 5 Total 

But Less 
Run 1 Equal to Than 

Hg <0.08 <0.174 <0.049 6.5 4.94 11.4 11.7 
As 2.01 125 127 
Be <0.1 <0.13 0.23 
Cd <0.1 <0.13 0.23 
c~ <0.1 1.8 1.80 l.90 
Pb <0.2 <0.2 0.4 
Sb l.42 232 233 

Run 2 

Hg <0.08 <0.352 <0.047 13.6 0.453 14.1 14.S 
As 1.64 116 118 
Be <0.1 <0.129 0.23 
Cd <0.1 <0.129 0.23 
C,:b <0.J 1.91 1.91 2.0 
Pb <0.2 <0.2 0.4 
Sb 1.06 . 203 204 

Run3 

Hg <0.08 <0.41 <0.044 14 0.421 14.4 15.0 
As 1.1 118 119 
Be <0.1 <0.132 0.23 
Cd <0.1 <0.132 0.23 
Crb <0.1 2.3 2.3 2.4 
Pb <0.2 <0.2 0.4 
Sb 2.43 201 203 

I Values pre.ceded -..;m •<. arc bucd OD cbc analytic.al Wmp0lleill bcq D0l dc=tal II dle MDL. 
• Jtuie01 conumination lilc.ely 
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Table 2-9. Amount of Metal Collected iD Train, I'&, Blank Corrected 
South Heade~ 

.Fraction# 

Metal 1 2 3 4 5 Total 

Run 1 But Less 
EquaJ to Than 

Hg C::0.08 <0.335 <0.047 26.4 1.26 27.7 28.l 
As <0.S 265 265 '266 
Be < 0.1 <0.143 0.24 
Cd 0.139 0.488 0.63 
ct 1.47 1.23 2.70 
Pb C::0.2 <0.20 0.40 
Sb 0.56 480 481 

Run2 

Hg <0.08 <0.37 <0.046 29.1 0.953 30.l 30.6 
As <O.S 236 236 237 
Be <O.l <0.137 0.24 
Cd <0.1 <0.137 0.24 
Cr' 0. 16 2.20 2.36 
Pb <0.2 <0.20 0.40 
Sb 1.39 422 423 

Run3 

Hg <0.08 <0.288 <0.041 34.1 1.39 35.S 35.9 
As <0.S 207 207 208 
Be <0.1 <0.138 0.24 
Cd <0.1 0.138 0.138 0.24 
Cr> 1.39 2.13 3.52 
Pb <0.2 <0.20 0.40 
Sb 0.56 388 389 

• Values preceded with•<• are based on the analytical compoDCDt beiq not deteclCd 11 the MDL. 
'Rugem comammation likely 
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Table l-10. Amount or Meta! CoUected in Train, l'K, Blank Corrected 
Background' 

Fraction# 

Equal But Less 
Metal 1 2 3 4 s To Than 

Hg <0.08 <0.116 <0.05 <0.16 <0.08 0.49 
As <0..5 <0.763 1.26 
Be <0.1 <0.153 0.25 
Cd <0.1 1.31 1.31 1.41 
Crb <0.2 0.45 0.45 0.65 
Pb <0.2 <0.2 0.40 
Sb 0.85 <0.611 0.85 1.46 

• Values preceded with•< ware basai OD tbe analytical compoIIClll bciIJ& DOl dci.ectcd 11 lhe MDL. 
bJl.eaaem contamillatioo lilc:ely 

Table 2·11. Volume of Sample Collected 

Thermal 
Run# N. Header S. Header Sales Gas Oxidizer Background 

dscm1 

1 l.92 1.97 S.02 2.87 5.42 

2 l .81 1.72 4.99 3.037 -
3 ].74 1.69 .5.09 2.99 -

•d&cm. dry sandard cubic mecers 
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Table 2-12. Metals Concentration, µg/m', Blank Corrected 
Thermal Oxidizer 

Runt Anrage 

I 2 3 

But But But But 
Equal Less Equal Less Equal Less Equal Lais 

Metal to Than to Than to Than to 1ban 'KPRSD 

Hg 0.74 0.96 0.92 0.99 1.41 1.62 1.02 1.19 34.1 
As 63.4 56.3 57.9 59.2 6.31 
Be 0.08 0.07 0.07 0.07 2.94 
Cd 0.13 0.16 0.14 0.17 1.07 1.11 0.45 0.48 121 
Cr" 2.61 l.79 1.82 2.07 22.S 
Pb 0.49 0.56 0.48 0.55 0.84 0.91 o.ro 0.67 34.l 
Sb 45.6 39.S 42.1 42.4 7.25 

• Reagent coDWninatio!l likely 

Table 2-13. Metals Concentration, µg/m3 
, Blank Corrected 

Sales Gas 

Run# Average 

1 l 3 

But But But But 
EquaJ Less EquaJ Less Equal Less Equal Less 

Metal to Than to Than to Than to Tban 'KP RSD 

H& 0.01 0.11 0.12 0.11 0.003 0.11 4.91 
As 0.26 0.24 0.14 0.29 0.05 0.26 6.86 
Be 0.05 0.05 0.05 o.os 3.22 
Cd 0.04 0.06 o.os 0.05 0.01 o.os 8.29 
era. 0.35 0.37 0.40 0.42 0.65 0.47 0.48 33.8 
Pb 1.00 0.22 0.26 0.21 0.25 0.48 o.s 94.3 
Sb 0.22 0.30 0.34 0.29 22.4 
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Table 2-14. Metals Concentration, ,i&Jm', Blank Conected 
North Header 

Run# Average 

1 .2 3 

But But But But 
Equal Lea Equal Less Equal Less Equal Less 

Metal to Thao to Than to Than to Thao ~RSD 

Hg 5.93 6.09 7.79 8.01 8.28 8.62 7.32 7.57 16.8 
As 66.l 65.2 68.4 66.6 2.47 
Be 0.12 0.13 0.13 0.13 4.93 
Cd 0.12 0.13 0.13 0.13 4.93 
Cr' 0.94 0.99 1.06 1.10 1.32 1.38 1.11 1.16 17.8 
Pb 0.21 0.22 0.22 0.22 4.93 
Sh 121 113 1]7 117 3.70 

• Reageni contamination likely 

Table l-15. Metals Concentration, pg/m\ Blank Corrected 
South Header 

Run II Average 

1 1 3 

But But But But 
Equal Less Equal Leu Equal Less Equal Less 

Metal lo Than to Thao to Than to Thao ~ RSD 

Hg 14.1 14.3 17.5 17.8 21.0 2).2 17.5 17.8 19.8 
As 134 135 137 138 122 123 131 132 S.97 
Be 0.12 0.14 0.14 0.13 11.19 
Cd 0.32 0.14 0.08 0.14 0.13 0.23 51.6 
Ct' 1.37 J.37 2.os· l.61 42.6 
Pb 0.20 0.23 ·o.24 0.22. 8.19 
Sb 244 246 230 240 3.59 

' Rl:agcm Ct>DWD.i.n.atiOD likely 
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Table 2-16. Metals Concentration, "g/m\ Blank Corrected 
Background 

Run #1 

Metal Equal to But las Than 

Hg 
As 
Be 
Cd 
c~ 
Pb 
Sb 

0.24 
0.08 

0.16 

0.09 
0.23 
0.05 
0.26 
0.11 
0.07 
0.26 

• Reagent comamination lik.ely 

The flow rates of the various process streams are presented in Table 2-17 in units of 

dry standard cubic feet per minute (dscfm) and dry standard cubic meters per minute (dscmm). 

The velocity and volumetric flow rate of the Thermal Oxidizer suck were c.alculat.ed following 

the procedures of EPA Method 2. The flow rate of the Sales Gas stream and the wtal 

combined header flow rate was provided by plant personnel. The Thermal Oxidizer flow rates 

were determined from data collected during each of the three tests, while _the flow rates of the 

sales gas and headers were an average for the day of each test at th.at location. A flow rate for 

each of the two headers on a given day was c.alculated by assuming a 60:40 flow distribution 

between the North and South headers. This flow distribution is based on the GSF plant 

personnel's knowledge of the number of collection wells connected to the North and South 

Headers. 

As required for any velocity determination using Method 2, the Thermal Oxidizer flow 

"'-as examined prior to testing to determine if the flow was laminar or cyclonic in nature. At 

each traverse point the flow was found to be Jess than the maximum allowable 20 degrees from 

laminar. Therefore, the velocity measurements were acceptable using a 11 S" type pitot tube, 

At several points along the traverse negative, flow was indicated. The magnJrude of this flow 

was determined by reversing the piwt lines. Using these negative values in tbc calculation of 
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stack flow is a more accurate presentation of the actual flow. All flowrates are adjusted to a 

standard condition of 68aF and 29.9rHg. 
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Table 2-17. Process Flow Rates 

Run# N. Header S. Header 

dsd'm• 

1 3513 2342 

2 3513 2342 

3 3564 2376 

Average 3530 2354 

dscmm" 

I 99.4 66.3 

2 99.4 66.3 

3 100.9 67.3 

Average 99.9 66.6 

'dscfm. dry standard cubic f~ ptr minute (68°F, 29.92" Hg) 
'd.scmm. dry standard cubic meters per minute · 

Sales Gas · 

3046 

3046 

2978 

3023 

86.3 

86.3 

84.3 

85.6 

Thermal O~dizer 

17213 

19431 

18228 

18291 

487 

sso 
516 

518 

The average mass flow rate of each metal through each of the two headers was 

calculated by multiplying the appropriate average concentration value from Tables 2-14 or 

2-15 by the corresponding average header flow rate, in dscmm, from Table 2-17. Then using 

standard conversion factors these values arc presented in Table 2-18 as milligrams per bour 

(mg/hr) and pounds per year (lbs/yr). The same approach is used to calculate the average mass 

emission rates of the metals for the Sales Gas and the Thermal Oxidizer. These values are 

presented in Table 2-19. The emission rate of arsenic (and other metals) from the Thermal 

Oxidizer is greater than the sum of that entering through the two headers. This is most likely 

due to the fact that arsenic (and other metals) was not in the gas stream being sampled at the 

headers, but was associated with the condensate which is collected separately and fed to the 

Thermal Oxidizer. Tab)e 2-20 summarizes the average of the metals concentrations at each of 

the four locations that were tested with Method 29. Table 2-21 presents the overall method 

detection limit for each metal by nm number. 
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Table 2-18. Average Mass Flow lute into Plant Through Headen, Blank Corrected 

North Header South Header• 
mg/br lbs/year mg/hr lbs/year 

Metal Greater But Greater But Greater But Greater But 
than or Less than or Less than or Less than or Less 

Equal to Than Equal to Tbao Equal to Tban Equal to Tban 

Hg 44 45 0.9 0.9 70 71 1.4 1.4 

As 39~ 7.~ 525 527 10 10 

Be 0.8 0.02 0.5 0.01 

Cd 0.8 0.02 0.Sb 0.9 0.0lh 0.02 

Cr* 6.61 7.<Y 0.1• 0.1• 6.411d O.lld 

Pb 1.3 0.03 0.9 0.02 

Pb' 3.3 0.06 2.2 0.04 

Sb 701d 14d 95~ 18.Sd 

• Reagent contamination likely 
~ Less than 5 times the MDL in one or two runs, lhe other values were non-detect 
•Bec.iuse of high le-.·els of Pb in the Header Blank. data are also reported as less 1han without blank comction. 

However, most of the header sample Pb conc:cnlntions were less 1han 5 times the MDL. 
'These values are "ecjual to" not "s,cau:r than" 
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Table 2-19. A\lerage Mass Emission Rate. Blank Corrected 

Sales Gas Thermal Oxidizer 

mg/hr lbs/year mg/hr lbs/year 

Metal Greater But Greater But Greater But Greater But 
than or Less than or Less than or Less tban or Less 
Equal to TbaD Equal to Than Equal to Tban Equal to Tban 

Hg 0.02b 0.6b 0.0003b 0.01" 32 37 0.6 0.7 

As 0.26b 1.3b O.OOSb 0.0)b 1840c 36C 

Be 0.3 0.005 2.2 0.04 

Cd 0.07b 0.3b 0.001 b 0.005" 14" 15~ 0.3b 0.3b 

CiA 2.4K 2.51 0.05" o.os• 64K 1.2"' 

Pb 2.5' 2.6 o.osc 0.05 17 19 0.3 0.4 

Sb 1.5"" 0.03" 1318( 25' 

• Rcaacnt contamination likely 
~ Less than 5 limes the MDL in one or two runs, the othCT valun were ~ctect 
''lllcsc values arc "equal to" not ''greater than" 



Table 2-20. Average Metals Concentration (µg/dscm) in the North and South Headen, 
Sales Gas, and Thermal Oxidizer Stack, Blank Corrected 

micrograms/dry atandard cubic meter (µg/dscm) 

North Header South Header Sales Gas Thermal 
OxidizerMetal 

Greater But Greater But Greater But Greater But 
than or Less tban or Less than or Less than or Less 
Equal to Than Equal to Than Equal to Than Equal to Than 

Hg 7.32 7.57 17.S 17.8 0.003b 0.11 1.02 l.16 

As 66.6d 131 132 0.048b 0.26 59.i4 

Be 0.13 0.13 0.05 0.07 

Cd 0.13 0.13" 0.20 0.013b 0.05 0.45b 0.48 

c~ 1.1 l I.16 1.62 0.47 0.48 2.07 

Pb 0.22 0.22 0.48b 0.50 0.60 0.67 

Pb• 0.55 0.55 

Sb I17d 24()<! 0.29"" 42.4· 

• Reagent c:ontamina:ion likely 
~ ~s lhan S times the MDL in one or two 1\111$, the other values were non-detect 
•8c<:a11Se of high levels ofPb in the Header Blank. data are also rrport.ed as less 1han without blank c:orm:tion. 

However, most oflhe header sample Pb conuntrations were less 1han 5 times die MDL. 
• !nese values are "equal Ill" not "greater than" 

• 
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Table 2-Zl. Method Driedlon Limits, 11gfmh 

North Header South Header Sales Gac; Thermal Oxidizer 

Metal Run l Run2 RunJ Runt Run2 Runl Run I Runl Run J Run 1 Runl RunJ 

Hg 0.31 0.33 0.34 0.30 0.34 0.36 0.12 0.12 0.12 0.21 . 0.20 0.20 
As 1.25 1.33 1.38 1.22 1.40 1.42 0.48 0.48 0.47 0.84 0.79 0.80 
8c 0.30 0.33 0.34 0.30 0.35 0.36 0.12 0.12 0.12 0.21 0.20 0.20 
Cd. 0.30 0.33 0.34 0.30 0.35 0.36 0.12 0.12 0.12 0.21 0.20 0.20 
Cr 0.94 0.99 1.03 0.91 I.OS 1.07 0.36 0.36 0.36 0.63 0.59 0.60 
Pb 0.63 0.66 0.69 0.61 0.70 0.71 0.23 0.23 0.23 0.42 0.40 0.40 
Sb 1.25 1.33 1.38 1.22 1.40 1.42 0.48 0.48 0.47 0.84 0.79 0.80 

-Values calculated by dividing total detectable amount by the volume of air sampled. 



Jerome Analyzer Results 

The Jerome analyzer was used to evaluate mercury levels in each of the three sample 

runs at the two bead~ and the sales gas. The sampling and analysis procedures used at these 

locations were the same as used in a previous test at this plant sponsored by the EPA in 199.5. 

The actual operation and instrument setup is described in Section 3 under ..Jerome Mercury 

Vapor Analyzer" of this report. The analyzer was received from the vendor pre-c.alibrated and 

containing new internal acid gas scrubbers and filters. 

North and South Headers 

The ~orth and South Header Run 1 samples were collected and analyzed on 7116/96. 

A chronological listing of the analytical results are presented in Table 2-22. After a 

satisfactory calibration and instrument zero check, six (6) 1 mL samples of the North Header 

were injected into the analyzer. The first reading showed a concentration of 0.283 mg/m1 with 

the five subsequent readings slowly decreasing to 0.139 mg/m3 over approximately a 15 

minute period. At this point the detector gold foil was saturated and required a 15 minute 

regeneration. A second calibration and zero check was performed followed by another l mL 

sample analysis which resulted in a reading of 0.4 75 mg/m3• This sequente of regeneration 

followed by calibration and zero checks and sample analysis was continued for the South 

Header Run 1 sample. South Header Run 1 readings were 0.258, 0.204, 0.295 and 0.225 

mg/m3• The Run 2 samples were analyzed off-site in the evening hours of 7/16/96 with the 

results being very erratic, ranging from 0.338 to 0.898 mg/m3 and with the instrument often 

indicating an over range condition. These erratic instrument readings were thought to be the 

result of a depleted acid gas scrubber. After consulting with the EPA Project Officer, a new 

internal acid gas scrubber was ordered for the instrument and installed on 7/17/96. Also, it 

was agreed that Run 3 of the Headers would be analyud after the analysis of the "'ctean• SaJes 

Gas was completed where any possible interferants would be at a minimum. Run 3 samples of 

the Headers were collected in the morning of 7/17/96 and analyzed in the afternoon of 

7/18/96. After a successful instrument regeneration, calibration and zero check, a 1 mL 
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Table 2-22. Summary or Jerome Analyzer Results 

~eadine, 
Date Sample Identification mglm, Comments 

7/16/96 Calibration tbect 0.170 Within specification 

Calibration check 0.184 Within specs. 

Nonh Header run 1 0.283 

Nonh Header run 1 0.214 

Nonh Header run 1 0.168 

Nonh Header run 1 0.158 

N onh Header run 1 0.144 

North Header run l 0.139 Detector Regeneration 

Regen. 

lnstru. Zero 0.000 

Room air 0.000 

Cal. check 0.181 iD spec. 

System blank 0.000 

N.H. run 1 0.475 

System Blank 0.00 25-50% saturated 

South Header Run 1 0.258 

system blank 0.000 SO-75 % saturated 

S.H. run 1 0.204 

Regen. 

Cal. Check 0.180 iD spec. 

System blank 0.000 

N.H. run 1 0.8S4 

S.H. run 1 0.295 50-75% saturated 

S.H. run 1 0.225 

Regen. 

System blank 0.000 

Cal. Check 0.187 iD spec. 

System blank 0.000 

N.H. Run2 0.898 50-75~ 111. 

SySlml Blank 0.000 

S.H. R'un2 0.338 75-100% sat. 

Regen. 

System Blank 0.000 
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Table 2-22. Continued 

Reading, 
Date Sample Identification mg.Im' Commeats 

S.H. Run 2 0.859 50-75% sat. 

Regen. 

System blank 0.000 

S.H. Run2 - over range 

Regen. 

System Blank 0.000 

N.H run 2 - over range 

regen. 

7/17/96 Regen. 

regen. 

CaJ. Check 0.118 in spec. 

System Blank 0.000 

S. H. Run 1 - over range 

Regen. Replaced imemal scrubber 

regen. 

Sysrem Blank 0.000 

CaJ. Check 0.167 in spec. 

Sysrem Blank 0.000 

Sales Gas Run I 0.000 

Sales Gas Run l 0.000 

Sales Gas Run I 0.000 

Sales Gas Run 2 0.000 

Sales Gas RUD 2 0.000 

Sales Gas Run 2 0.000 

Cal. Check 0.186 in spec. 

7/18l96AM Regen. 

System Blank 0.000 

Cal. Check 0.140 iD spee. 

Sales Gas Run 3 0.000 

Sales Gas Run 3 0.000 

Sales Gas Run 3 0.000 

Cal. Check 0.214 in spec. 

N.H. run 3 0.000 Collected in AM of 7/17/96 
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Table 2.21. Continued 

ReadinK, 
Date Sample ldentific:.ation mg/m> Comments 

N.H. run 3 0.000 

Cal. Check 0.170 in spec. 

System Blank 0.003 

S.H. run 3 0.000 Collected in AM of7117196 

S.H. run 2 0.012 Collected in PM or 7116/96 

System Blank 0.000 

N.H. run 1 0.011 Collected in AM of 1116/96 

Svstc.-m Cal. 0.177 in~c. 

sample of the Run 3 North Header was analyzed two times with readings of 0.000 mg/m3 

each time. The instrument calibration was rechecked and found to be acc.cptable. The .South 

Header Run 3 sample was then analyzed twice with readings of 0.000 and 0.012 mg/m3• The 

North Header sample Run 1 (originally analyzed on 7/16196) was re-analyzed with a rcadin~ 

of 0.011 mg/m3• These results indicate that what ever component(s) contained in the Tedla..r4 

bags that produced the high instrument responses on 7/16/96 had degraded over time. Based 

. upon the Method 29 results, the mercury concentrations p~sent would have certainly been in 

the lower range of the instrument (see Section 3 "Jerome Mercury Vapor Analyzer. Analysis") 

but not responsible for the high and over range numbers observed for Runs 1 and 2 which 

were analyzed on the day of collection. In addition. the hydrogen sulfide (H2S) laboratory 

interferant stUdics (discussed in Section 5.0) show that H2S up to 100 parts per million (ppm) 

does ilot produce a positive bias in the instnunent ~spouse. A small percentage of the initial 

hi&h instrument respon.se was probably due to mercury and the remainder due to some other 

unidentified component(s). Over time the elemental mercury may have condensed on the 

inside walls of the bag and formed an oxide coatin,. This would have reduced its vapor 

pressure and thus the ability to be deteettd by the Jerome. The unidentified component(s) may 

have followed the path of the mercury or have been photochemically oxidized to some inert 

material that did not present itself as a positive interferant. However, it can be concluded that 
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without further investigation, the Jerome analyzer would not be suiuble for this panicular 

application. The field data sheets for the Jerome analyses are found in Appendix B-l. To 

convert the Jerome Analyzer readings in mg/m3 to total nanograms (ng) per mL of sample gas 

amlyz.ed, multiply the analyzer reading by 87 .S. This 87 .S factor is based on the 87 .S mL of 

"&weep" air that the Jerome analyzer draws to carry the 1 mL sample injection to the analyzer. 

Thus, the coDCentration readings produced by the analyzer is diluted 87.S times. 

Sales Ga.s 

Tbe Sales Gas Run 1 and 2 samples were collected and analyz.ed on 7/17/96. Prior to 

the analysis of these samples, a new internal acid gas scrubber was iDstalled in the iDstrument. 

After following the same calibration and zero checks discussed above, the results showed 

0.000 mg/m3 for both samples. Run 3 was collected and analyzed on 7/18/96 also showing a 

reading of 0.000 mg/m1 . 
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Section 3.0 
On-Site Testing 

Testing was performed during the week of7/15/96. 

Description or Facility 

Multiple wells within the landfill are connected to two main header pipes tha1 direct the 

land fill gas (LFG) to the process plant. The two headers are each 18 inches in diameter and are 

designated as the North and South Headers. The North Header can:ies about 60% of the total 

product entering the plazrt and the South Header can:ies the remainder. These two headers are 

below grade, but are accessible at a location just outside of the pl;mt fence line. The two headers 

converge into a single pipe which is followed by a liquid knockout system. Any condensed 

liquid is pumped to a liquid mixing (or holding) tank. The single pipe theo splits into two 

sections with each section leading to a bank of three compressors each: Compressor Bank A and 

Bank B. Prior to the first compressors the headers are under a vacuum of approximately 9 to 10 

inches of mercury ("Hg). Following each compressor is a liquid knockout system which collects 

any condensed liquid and pumps it to the mixing tank. The two lines e>citing the compressor 

banks reconverge into a single line which directs the LFG sequentially to a heat exchanger, a 

pretreatment stripper tower where sulfur compounds and light hydrocarbons arc removed. to a 

carbon dioxide removal tower, a coalescing filter, and a final heat exchanger. At this point the 

LFG is added to the pipeline of a local utility for distribution as a final product The off gas 

from the pretreatment stripper columns, which contains light hydrocarbom and sulfur, is 

directed to the Thermal ()xjclizer (as is the off gas from the carbon dioxide removal towers) 

which contains approximately 1% methane and 99% carbon dioxide. The flow rate ofthe LFG 

through the process is measured at a point between the pretreatment section and the carbon 

dioxide removal section. Flow is determined by measuring the line pressure on two sides of an 
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orifice plate. The final product flow rate is measured by the utility using a dry gas meter at the 

point where the gas enters their system. 

All effluent streams from the process are directed to a thermal oxidiztr. This includes 

the aqueous/organic contents of the mixing tank, offgases from the pretreatment strippers and 

the off gas from the carbon dioxide removal system: The LFO parameters are given below in 

Table 3-1. 

Table 3-1. Landfill Gas Parameters 

Flow Rate, H2S Content. 
dd* Pressure ppm Temperature 

Inlet (Headers) lOMM 10 "Hg, vacuum 80-100 Ambient 

Outlet (Sales Gas) 200K 385-SOO psig <l Ambient 

•cfd c: cubic feet per day 

Inlet Gas Headers 

Description of Test Location 

Each of the two inlet headers (North and South) were fitted with three .sampling ports 

usin& l/4 • stainless steel compression fittings. These fittings were installed approximately 6" 

apan on the circumference of each header. Prior to installation by plant personnel, each fitting 

was bored out to allow a 1/4" outside diameter (OD) tube to slide through the fitting and 

extend into the header approximately 6". A section of Teflon• tubing {l /4• OD, 8' in length) 

was inserted through two of the fittings in each header and sealed with the compression fitting. 

The other end of each tube was secured at a point approximately l' above irade using 114" 

Teflon• bulk head compression fittings. The two Teflon• lines in each header were used for 

the Method 29 sampling. one by ERG, Inc. and one by TRC, Inc. The third sampling pon in 

each header was fitted with a 114• OD stainless steel tube aDd was used to collect bag samples 
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for tbe Jerome mercury analyzer. The purpose of using stainless steel instead of Teflon• for 

the Jerome analyzer sampling was to duplicate the testing parameters that were used in the 

1995 test. A three-way isolation valve was attached to eacb of the bulk bead fittings and was 

used to leak check the train before and after sampling. 

Method 29 Procedures 

The methodology used to sample metals at this location followed the procedures given 

in EPA Method 29 "Determination of Meta.ls Emissions from Stationary Sources" (sec 

Appendix C) with the exceptions that arc coted in the following sectio:ll.5. 

Pre-Test Preparation 

Glamrnce-AJI glassware used either in the sampling train, for sample recovery or for 

reagent preparation were cleaned as fol1ows: 

• Wash in hot soapy water; 

• Rinse with bot tap water three times; 

• Rinse with deionized distilled water three times; 

• Soak in 10% nitric acid solution for a minimum of 4 hours; 

• Rinse with deionized distilled water three times; and 

• Rinse with acetone and allow to air dry. 

Do Gas Meters-Each dry gas meter used in the collection of sample was calibrated 

according the procedures outlined in EPA Method S. The meter boxes were calibration by the 

manufacturer and the procedure is provided as Appendix B-4. 
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Dtscripnon of Sampling Train 

The basic Method 29 sampling ttain is shown in Figure 3-1. However, due the hazards 

associated with sampling an explosive &as (i.e., methane) the traiD used at this location was 

modified by removing all heated portions which included the heated glass lined probe and the 

heated glass filter holder and filter. The componcnlS of the train used were as follows: 

• A J/4" OD Teflon• tube, 4' in length used as the probe; 

• lmpinger Ill- Empty, used to remove moisture from the sampled gas; 

• lmpinger #2- Greenburg-Smith design containing 100 mL of a 5 % nittic 
acid/10%bydrogen peroxide solution; 

• lrnpinger #3- Straight stem design containing JOO mL of a 5% nitric acid/10% 
hydrogen peroxide solution; 

• lmpinger 114- Sttaigbt stem design, empty; 

• lmpingers #5 and #6- Straight stem design containing 100 mL of a 4% 
potassium permanganate/IO% sulfuric acid solution; 

• Impinger #7- Straight stem design containing approximately 300 grams of 
indicating silica gel; 

• A vacuum pump; and 

• A calibrated dry gas meter. 

The impingers are connected with glass U-mbe connectors and assembled in an 

impiDger bucket. All components of the sampling system to which sample gas would be 

exposed are constructed of either glass or Teflon•. 

36 



lhlmiometer 
Olau Flhr HOl!ler lhlmiometer 

OIIH Prob• l"'9r 

5._ HN0311K H202 



Reagents 

The nitric, sulfuric and hydrochloric acids, and distilled deionized water were 

purchased as high purity grade specifically for. low-metals testing. The hydrogen peroxide and 

potassium permanganate were purchased as reagent grade materials. The peroxide was kept 

cold to prevent any degradation before use. 

The nitric/peroxide and permanganate/sulfuric solutions were prepared daily according 

to Sections 4.3.1 and 4.3.2 of the reference method (see Appendix C). All glassware used for 

the preparation of these reagents were marked and segregated. 

Sampling 

Three sampling rues at the headers were scheduled for Tuesday, 7/16/96. However, 

aft.er performing some preliminary tests, it was determined th.at sampling at a planned flow rate 

of 0. 75 cfm would not be possible due lo the vacuum in the headers. After consulting with the 

EPA Work Assignment Manager, it was decided to sample at the maximum possible flow rate, 

nominally 0.35 cfm, for up to 4 hours (instead of the scheduled 2 hours). This extended 

sampling time allowed the completion of only two nms on 7/16/96, with the third run on 

7 / l 7 /96. The details of the sampling operations used for metals testing are discussed in 

Section S of the reference method (see Appendix C) and are summariz.ed in the following 

paragraphs. 

Two complete sets of train glassware were dedicated to the header sampling and were 

used for the three sampling runs at each header. Prior to each run, the trains were prepared in 

a mobile laboratory on site (see Section 3 Inlet Gas Headers, Description of Sampling Train). 

After charging with the appropriate amount of ieagent, ~ch impingcr was weighed on a 

calibrated balance, the trains were assembled and transported to the sampling location. One 

end of the 4' Teflon• probe was attached to the first impinger and the other end to a three-way 

isolation valve (see Section 3 Inlet Gas Headers, Description of Test Location). 

38 

http:summariz.ed


Each train was checked for leaks by tumiDg the three-way valve to isolate the train, 

turning the sampling pump on until a vacuum of 23-25 inches of mercury ("Hg) was achieved 

. in the train and then monitoring the dry gas meter for any deteetable flow. A leak check was 

acceptable when a flow of less than 0.02 cubic feet per minute (cfm) was observed at the 

desired vacuum. A vacuum of 23-25 ~Hg was used as this range as this was above the highest 

vacuum achieved during any sampling run. ~ a successful leak check, the three-way valve 

was turned to release the vacuum. Next, the initial my gas meter reading was recorded, the 

valve turned to isolate the train, and the sampling pump turned on. After a vacuum of 23-25 

~Hg was reached the valve was turned to allow header gas sample to enter the train. This 

procedure was necessary to prevent the vacuum in tbe header lines from pulling the impinger 

solutions into the headers. 

Dry gas meter and train vacuum readings were recorded every S minutes during the 

sampling period (see train data sheets in Appendix B-2). At the end of the samp~ period the 

valve was again turned (with pump still running) to isolate the train. A vacuum greater tban 

that achieved during the test was applied to the train. A post test leak check was successful if 

the dry gas meter indicated a flow rate of less than 0.02 cfm. (During each run the impingers 

were continuously covered in ice and the color of the purple permanganate was monitored to 

ensure that the oxidizing capacicy of the solution was not exceeded). After completion of the 

1ealc check, the entire train and probe assembly were transported to the sample recovery area . 
•The 8' Teflon~ Jines leading from the bulk head fittings down to the headers were removed 

after compJetion of all three tests and transported to the mobile laboratory for recovery with 

nitric acid. 

Sam.pit Rtco1try 

Each sampling train was recovered in the clean eovironmem of the mobile laboratory. 

A diagram illustratini the sample recovery procedures for Method 29 is lbown in Figure 3-2. 

The exceptions to this procedure for the header train configuration is that the Teflon• probe 

was rinsed with 0.1 N Diaic acid md there was no filter or filter bolder to recover. The 
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impingers were systematically disconnected, wiped dry and weighed for moisture gain (see 

Appendix B-3). The moisture gain was determined from the difference between the pre-tesl 

and post-test weight of the individual impingers. The contents of the first three impingers 

were transferred to a clean preweighed and prelabeled sample bottle. These impingers and 

connectin1: U-tubes wen: rinsed three times with 0.1 N nitric acid and the rinses added to the 

same bonle. The contents of I.be ·empty impinger• (impinger #4) and its nitric acid rinse were 

transferred co a separate bottle. The contents of the two permanganate impingers along with 

the three water rinses of the impingers were transferred co a separate bottle. The 

permanganate impingers were rinsed again with 25 mL of 8N hydrochloric acid which was 

recovered into a separate bottle. Each of the wnple bottles and contents were weighed and the 

lids sealed with Teflon• tape for transport to the laboratory. The sample bottle weighings 

were recorded on the bottles and in a sample Jog book. The sample chain-of-custody record, 

which accompanied the samples to I.be laboratory was also completed at this time 
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.Jerome Mercury Vapor Analyzer 

A Jerome 431-X mercury vapor analyzer was used to analyze easeous sampJes collected 

from the two headers for the presence of mercuiy. Sample gas was collected IDd analyzed in 

the same manner as repon.ed in a previous report entitled "Determination of Landfill Gas 

Composition and Pollutant Emission Rates at Fresh Kills Landfill" prepared for the U.S. EPA 

in November, 1995. 

Sampling 

Sample gas was withdrav.'ll separately from the two headers wing vacuum pumps fitte.1 

with Teflon* diaphragms. The inlet side of each pump was connected to a three-way isolation 

valve (same as for the Method 29 trains) and the outlet side connected to a new evacuated 

30-liter capacity Tedlai4 bag. At the start of each Method 29 run, the isolation valves were 

opened to the header gas streams and the pumps were tu.med on. At the eDd of each run the 

reverse of this process occurred. An integrated bag sample of approximately 20 liters was 

collected with the start and end times coincident with Method 29 runs. Three bag samples 

were collected at each header, for a total of six (6) using a new bag for eacb test. After 

sampling was complete the bags were transported to the mobile laboratory for analysis. 

Analysis 

The Jerome analyzer was operated according to the ma.nufacnirer's instructions that 

were supplied with the analyzer. The analyzer specifications are as follows: 

Range 0.001 to 0.999 mg/m1 Hg 

Resolution 0.001 mgtm3 Hg 

Precision 5% RSD at 0.100 mg/m3 Hg 

Accuracy ±5% at 0.100 mglm' Hg 
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The analyzer is equippe.d with an internal acid gas scrubber that is designed to remove 

hydrogen .sulfide (H2S) gas which is a positive interferant. This scrubber was new and 

installed by tbe supplier before tbe test. The instrwnent was also calibrated by tbe supplier 

against a NIST traceable standard immediately prior to use for this test. A ·Functional Test 

Kit" was also received with the instrument, which served a dual purpose: to check calibration 

in the field and to introduce sample to the system. The hardware consisted of a •tee• shaped 

glass tube approximately 114• OD. The short leg of the "aee· was fiued with a scpDJm for 

syringe injections of either mercury standards or sample gas. A ".zero" air mercury scrubber 

was attached to the inlet side of the "tee" while tbe remaining end was inserted into the 

analyzer. In the sample mode, the analyzer draws in a fixed volume of air through the "zero" 

air scrubber into the glass "tee" sweeping any injected sample into the analyzer. 

Calibration 

Along with the Functional Test Kit was supplied approximately 5 mL of elemental 

mercury, a Thermoss bottle fitted with a rwo bole rubber stopper and a gas tight syringe. One 

hole of the stopper contained a thermometer and the other a seprum pon for withdrawing a 

sample of mercury Yapor. Following the instructions for instrument calibration checks. a 

l mL sample of mercury vapor was collected in the syringe for injection into the glass "tee". 

To check the instrument calibration, the sample mode was activated and at the appropriate time 

as indicated by a flash of the digital readout, the 1 mL sample was injected. The instrument 

response was then compared to a chart in the operating manual for a given temperature of the 

mercury contained in the Thermos~. Calibration was ehecked several times each day of testing 

and all checks were within the acceptable range as specified by the manufacturer. 

Sample Analysis 

Prior to analysis on any given day. the instrument was placed in the ".regenerate" mode 

to replenish the detector's gold foil. A •uro" check was performed by activating the -uro" 

mode followed by a calibration check as described above. Using the same syringe, a I mL 
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sample of ambient air was injected and analyzed as a sample. 1bis procedure was pedormed 

to eosure that the system was blank before injecting any sample. A l mL sample was then 

removed from a Tedlat4 bag and injected into the glass ·tee.. as described above. The results 

of the analysis are presented in Section 2, Jerome Analyzer Results of this report. 

Sales Gas 

Description of Test Location 

The Sales Gas is the final product that is sold to a local utility. Thls line is operated 

under pressure in the range of 385-500 pounds per square inch (psig) depending on the product 

demand of the buyer. ERG provided and the plam persoDDCI installed a two stage pressure 

reducing regulator on an existing on-off ball valve equipped with a 1/2" male NPT fining. 

Attached to the oullet of the regulator was a 3/8" Teflon• tube approximately S' long. This 

rube was then connected to a 3/8 • Teflon• manifold with three outlets. Two of the outlets 

were connected to two Oto 5 cfm ranged rotometers while the third was connected to a O to 

1 liter per minute (1pm) ranged rotameter. The outlets of the two high flow rotometers were 

for use with the two Method 29 trains (one for ERG and one for TRC) and the third lower 

flow rotometer for collection of sample in a Tedlai4 bag. Each rotometer was equipped with a 

nee.die valve to allow the sample flow rate to be regulated. The pn::ssun: reducin& reJ\llator 

had a Teflon• coated stainless steel diaphram. 

Method 29 Procedures 

Three sampling ram at the Sales Gas location were originally scbcduled for 

Wednesday, 7/17/96. However, because run 3 at the headers was pedonncd OD this day, onJy 

two runs were completed. The third run was completed on 7/18/96. The Method 29 

procedures used at this location are the same as discussed in Section 3, Inlet Gas Headers, 

Method 29 Procedures of this repon except for the following: 
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Ltd Checks 
I 

Since the sample line was under positive pressure, sampling train leak checks had to be 

performed by pressuriziDg the system and then monitoring for any pressure drop. This was 

accomplished by installing a Oto 10 psig pressure gauie betweeD the rotometer outlet and the 

first impinger and a toggle valve at the exit of the dry gas meter. Through preliminary tests 

mdicated that a nomimJ sample flow rate of l cfm through the train could be achieved with a 

pressure of approximately 3 psig in the train. A leak check was then performed by closing the 

toggle valve, pressurizing the train to approximately 5 psig, StOppiDg the sample now with the 

rotometer needle valve and monitoring the pressure gauge. A successful leak check was when 

no pressure drop was observed. This procedure served as pre-test and post-test leak checks. 

Sampling 

Sampling was accomplished by allowing the pressure in the sales gas line to force 

sample gas through the sampling train. (i.e., no sampling pump was required). The train 

impinger configuration was identical to that described in Section 3, lnlet Gas Headers, 

Description of Sampling Train. To begin a test, the dry gas meter initial reading was recorded 

and the flow rate set to a nominal 1 cfm. Readings were recorded every Sminutes for each of 

three tests. Each test was three hours long. The field data sheets are found in Appendix B-2. 

Jerome Mercury Vapor Analy,.er 

The sampling and analysis procedures at the sales gas location ~ the wnc as 

described in Section 3, Inlet Gas Headers, Jerome Mercury Vapor Analyzer in this repon 

above. 

Thermal Oxidur 

Description of Test Locati.on 
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The thermal oxidzer combusts the effluent streams from various· sections of the process. 

Toe stack gas which is typically at 1000°F was sampled isok.inetically from two wnpling pons 

that are 90"apan and approximately IS' above grade. Scaffolding was necessary in order to 

Kain access to the sampling location and was installed by the plant personnel. The Stack 

diameter at the sampling location was 49". 

Method 29 Procedures 

The sampling procedures used at the Thermal Oxidizer location follow those as outlined 

in the Method 29 procedures and presented as Appendix C of this repon. The pre-test 

preparation was the same as discussed in Section 3, InJet Gas Headers, Pre-Test Preparation of 

this repon. Sampling runs 1 and 2 were performed on Thursday, 7/18/96, as scheduled with 

the third being performed on 7/19/96. 

Description of the Sampling Train 

The basic Method 29 sampling train is shown in Figure 3-1. The components of the 

train used are as follows: 

• Quam-lined heated probe, 5' in length, 3/8" OD with 0.265 inch ID quanz 
noule; 

• Heated glass filter holder with Teflon• fllter support; 

• I.mpinger #1- Empty, used to remove moisture from the sampled gas; 

• ImpinKer #2- Greenburg-Smith design containing 100 mL of a 5~ nitric 
acid/10%hydrogen peroxide solution; 

• lmpinger #3- Straight stem design containing 100 mL of a S~ nitric acid/10% 
hydrogen peroxide solution; 

• Impinger 114- Straight 5tem desiiD, empty; 

• lmpingers #5 and #6- Strai2ht stem design containing 100 mL of a 4% 
potassium permanganate/10% sulfuric acid solution: 
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• lmpinger #7- Straight stem design containing approximately 300 grams of 
indicating silica gel; 

• A vacuum pump; and 

• A c.a.Jibrated dry gas meter 

The impingers were connected with glass U-tube colllllectors and assembled in an 

impinger bucket. AU components of the sampling system to which sample gas would be 

exposed were constructed of either glass, quartz or Teflon•. 

Reagents 

1n addition to the reagents discussed in Section 3, lnlet Gas Headers, Reagents, the 

sampling IJ'ain used at the Thermal Oxidizer included a particulate fl.lter. The filters were 

Pallflex Tissuequatz 2500 QAT-UP and were purchased specifically for this work due to their 

low metals content. 

Sampling 

Due to the possibility of the presence of particulate matter in the stack gas, the 

sampling at this location was done isokinetically, traversin& the stack through each of the two 

ports. The sampling points within the stack were determined following the procedures 

outlined in EPA Reference Method 1. Twelve traverse points in each direction were 

established which are shown below. 
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Distance from Inside Wall, 
Traverse Point II Percent of Stack Diameter Inch~ 

l 2.1 1.0 

2 6.7 3.25 

3 11.8 5.75 

4 17.7 8.67 

5 25.0 12.25 

6 35.6 17.44 

7 64.4 31.56 

8 75.0 36.75 

9 82.3 40.33 

10 88.2 43.2S 

11 93.3 45.75 

12 97.9 48.00 

The sampling time at each point was 7 .5 minutes for a total of 90 minutes in each port 

location. The total sampling time was ~en 3 hours for each of rhrec runs. The sampling rate 

was required to be within 10% of the stack flow rate. All three sampling runs met this 

criteria. 

After the train components were assembled in the mobile laboratory for each nm the 

train was transported to the sampling location and the probe assembly was CODDetted. All 

heated areas of the train were brought to the prope~ minimum temperature of 250°F. The 

train was then leaked checked by plugging the probe nozzle and pulling a vacuum on the train. 

When a vacuum of 1i- Hg was achieved the train was isolated from the pump and the dry gas 

meter reading was monitored. A leak check was successful when a flow rate of less than 

-0.02 cfm was observed. 1bc train vacuum during leak checks was al9,-ays above that observed 

during any test. Pre-·(optional) and post- (required) leaks checks were performed. After the 

leak check was completed, the probe was positioned in the stack at the first traverse point, lhe 

in.itiaJ dry gas meter reading was re.corded and sampling began. In addition, all temperaru.re 

readings, pitot tube stack 1as velocity readin.zs and train vacuum were recorded every 
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7.5 minutes. After the 12 traverse points in one pon were completed, the probe/train was 

·removed, leak checked and then inserted into the second port. Sampling at 7.5 minutes 

intervals at each point was then repeated. The field data sheets for the three runs are included 

in Appendix B-2. To determine ..Dry Molecular Weight" of the 1as stream, a Fyrite was 

used to analyze the gas for carbon dioxide and oxygen following the EPA Reference 

Method 3. 

Sample ReCOJ/t,Y 

At the end of each run, the train was transported to the mobile laboratory for recovery 

following the procedures sho\1:n in Figure 3-2. The quartz no7.Zle and quartz probe liner 

assembly was recovered by rinsing with acetone and brushing with a non-metallic brush. Toe 

acetone rinse was collected in a separate pre-weighed pre-labeled bottle. The acetone rinse 

was followed with~ rinse of O. lN nitric acid, which was also collected in a separate bottle. 

The filter holder was lhen disassembled, lhe filter removed and placed in a &lass petri dish. 

The front half of the filter holder was rinsed with acetone and the rinses added to the acetone 

probe rinse bottle. The front half of the filter was then rinsed with 0. lN nitric acid and the 

rinses added to the acid probe rinse bottle. The back half of the filter holder and filter support 

were rinsed with nitric acid and the rinses added to lhe bottle which contained the contents of 

the first three impingers. The remaining sample recovery of the impinger components is 

identical to that described in Section 3, Inlet Gas Headers, Sample Recovery. 

Background (Ambient Air) 

A sampling train configured the same as that discussed in Section 3, Sales Gas, 

Method 29 Procedures. ·The Sales Gas location was placed within approximately five feet of 

the air intake ducts of the Thermal Oxidizer. This min collected background air for five 

boun and fifteen minutes coincident with the wnpling of the Thermal Oxidizer. The train 

components were recovered and analyzed in the same manner as discussed in Section 3. Sales 

Gas, Method 29 Procedw:es. 
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Section 4.0 
Analysis 

All samples were transpOrted with tbe chain-of-custody to Triangle Laboratories, Int. 

for analysis. 

Mercury by Cold Vapor Atom.Jc Absorption (CVAA) 

EPA Method 7470 (as recommended in the EPA Method 29) and EPA Method 7470A 

(an updated version of 7470) were used for the analysis of mercw-y in each sample. Method 

7470 requires "a new calibration" (interpreted to mean a new muJti·point calibration) every 10 

samples where Method 7470A requires "a calibration check standard" to be run after every 10 

samples. This check standard is used to verify the continuing validity of the original multi-point 

calibration curve. Method 7470A was used for the analysis ofapproximately two thirds of the 

samples. After discussions with an on.site EPA auditor, Method 7470 was used for the 

remaining analyses. A comparison was made of the results of the remaining one third of the 

samples using the results from a Method 7470 approach. There was a difference ofless than 

1%. 

The sample preparation and anaJysis scheme is presented as Figure 4· l and discussed in 

detail in Section 5.3 of the EPA Method 29. For each of lbe 1rains, after sample preparation, 

five samples were presented for analysis: 

1) Front ba)f. Consisted of the acetone and nitric acid rinses of the probe, acid rinse 
of front half of the filter bo]der and the digested filter (acid probe rinse only for 
Sales Gas. Headers and Background); 

2) Back half- Consisted of the acid rinse of tilter support and filter back half and the 
contents and acid rinses of the first three impingm (first three impinger contents 
and acid rinse only for Sales Gas, Headers, and Backeround); 

3) Impinger #4.,Contents and acid rinse (for all trains); 

4) lmpingcrs #5 and #6- Contents and water rinse (all trains}; and 
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S) HCI Rinse- 8N hydrochJoric acid rinse of lmpingcrs #5 and #6 plus digested 
filtrate of the pennanganate from lmpingers #5 and #6 (all trains). 

The preparation of sample # l resulted in a sample volume of I00 m.L, SO mL of which 

was for CVAA analysis and the rcmainini for Method 6010 (Inductively C,oupled Argon 

Plasma Spectroscopy, ICAPS) analysis. The volume ofsample #2 was used as received with 

100 mL being removed for CVAA. The volume of sample #3 was used as received being split 

into two equal volumes for analysis. Sample #4 was diluted to 400 ml '1rith water (very little 

dilution required) and then two 50 ml aliquots taken for analysis. Sample #S was diluted to a 

convenient volume (usually JOO .mL) and then split into two equal volumes for analysis. The 

actual volumes received and used for analysis are included ·with the laboratory data pack.age 

presented as Appendix A. 
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Other Metals (]CAPS) 

The sample preparation and analysis procedures outlined in Method 29 for ICAPS were 

followed for the analysis of the train samples. Two samples from each train were presented for 

analysis, samples I and 2 as discussed ab9ve in Section 4. The volume of sample# 1 was 

one-half of the total sample prepared, or 50 ml. For sample #2, after J00 mL was removed for 

CVAA the remaining volwne was concentrated to 100 mL for analysis. The actual volumes 

received and used for analysis are included with the laboratory data package and presented as 

Appendix A. 
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Section 5.0 

Laboratory lnterferent Studies 

The laboratory H2S interferant study that was performed after the completion of the 1995 

sampling effort "-as repeated agam as pan of this study. These studies were performed to 

determine if H2S was a positive interferant with the analysis of mercury when using a Jerome 

Mercury Vapor Analyzer. For this current study, a 100 ppm compressed gas standard of H2S, 

cenified to ±2%, was used to prepare working standards of nominally 6. 25, 50 and 100 ppm. 

Using the analysis procedures described in Section 3, Inlet Gas Headers, Jerome Mercury Vapor 

Analyzer, Analysis of this report, 1 mL of each standard was analyzed startini at the lowest 

concentration. The instrument's internal acid gas scrubber was the replacement that was used 

for the analysis of the Sales Gas samples during the field test. In every case, the instrument 

gave no response to the presence of H2S. These results differ from the 1995 study where a 

positive interference was first noticed at a nominal H2S concentration of 25 ppm. 
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Section 6.0 
Example Calculations 

The following are example calculations of the "total" amoUDlS of metal that are 

-presented in Tables 2-1 through 2-5. The data wed in these calculations is extracted from the 

laboratory analysis repon presented as Appendix A. Where results are reported as .. less than" 

values, the instrument detection limit (IDL) is wed as'tbe 5talting point. The IDL for each 

analyte, µg/L as determined by the laboratory is as follows: 

• Hg 0.2 

• As 5.0 

• Be 1.0 

• Cd 1.0 

• Cr 2.0 

• Pb 2.0 

• Sb 4.0 

Mercury (CVAA) 

- Referring to page 89 of the laboratory data found in Appendix A for the Thermal 

Oxidizer Run 1 results, the observed concentration for the front half analysis was 0.031 ~g/L 

which is Jess than the IDL. Therefore, a value of 0.2 µg/L was used. Since each sample 

aliquot is diluted to 100 mL as pan of the actual analysis scheme (in this case two separate 

25 mL aliquots diluted to 100 mL each), to determine the.concentration of memuy in the 25 

mL aliquot (as µg/mL) multiply 0.2 p.g/L by 0.1 Land divide by 25 mL. Then remembering 

that the two 25 mL aliquots originated from a total of 100 mL (50 mL for CVAA and SO mL 

for ICAPS) multiply this result by 100 mL to get a total "less than" vaJue of 0.08 µg of 
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mercury for Fraction 1. Repeat thls process for each of the fractions associated with a 

sampling run. 

Other Metals (ICAP) 

Again using the data for the Thermal Ox.id.izer Run 1 found oo page 13 of Appendix A, 

the total amount of As is caJculated as follows. Using tbc observed concentration of 

1607.215 µg/L, multiply thls value by O.lL (rememberin& that the total origina1 volume was 

100 mL) and after rounding the result is 161 µg. 
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Section 7.0 
Quality Control 

Specific Quality Control/Quality Assurance (QC/QA) procedures were followed during 

th.is test program to ensure the productfon ofuseful and valid data. The QC/QA checks and 

procedures described in this section represent an integral part of the overall sampling and 

analytical scheme. 

Field Test 

Field Blanks 

Field blanks are sampling trains that are assembled and prepared for sampliDi, taken to 

the test location, leak checked and then recovered as if used for sampling. The same glassware 

used for the collection ofactual samples was used for the field blanks. The field blanks were 

allowed to remain at the appropriate sampling location for the same period of time as for the 

collection of the sample at that location. A field blank for ca.ch of the sampling locations was 

collected. The glassware used at each location for sampling was retired after sampling that 

location and not used for any other purpose. 

Leak Checks 

Pre-test (optional) and post-test (required) were performed on every sampling train. The 

procedures for these leak checks is discussed in Section 3.0 of this report. In all c:ases the trains 

passed the leak check requirements. 
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Summary of Quality Assurance Objectives 

Completeness 

Completeness is a measure of the amount of valid data obtained compared with the 

amount that was expected to be obtained. For this proSI'8JD the completeness objective was to 

obtain l 00% of the data set forth in the test plan. This objective was met. All mercury analysis 

were completed _within the 28-day hold time from sampling to analysis. and within asix-month 

hold time for all other analytes. 

Precision 

Precision is a measure of muruaJ agreement among individual measurements of the same 

property usually under similar conditions. The precision of field measurements arc difficult to 

measure due to the potential for changing test conditions such as temperature, anal)1e 

concentrations and flow rates. However, in those cases where analytes were detected well above 

the MDL (see Tables 2-11 through 2-14), the precision between the three sampling runs were 

less than the 15% RSO set as a test objective. The mercury measurements for the North and 

South Headers showed a precision of less than 20% RSO, but with a trend showing increasing 

concentrations from Run 1 to Run 3. As expected, the precision of measurements at or near the 

MDL generally show poorer precision. 

All samples for mercury analysis were an.aly?Cd in duplicate. Ofthese, six were outside 

of the 5% relative percent difference (RPO) criteria. Five of the six had a RPO of 10 or less and 

one was less than 15. A total of seven samples for ICAP~ analysis were analyzed in duplicate. 

Three samples had RPDs greater than S for chromium. all less than 200/o. The results for 

duplicate analyses for all other metals were within the S% criteria. 

59 



Accuracy 

Accuracy is the degree of agreement of a measured value with an accepted reference or 

true value. Performance audit material can be used to provide some measure of amlytical 

accuracy, but audit material was not available for this project. Matrix spikes c:an also be used as 

a measure of accw-acy and to assess any effects ofa sample matrix on the ability to determine 

the level of an analyte in the sample. Matrix spike and matrix spike duplicates for mercury 

analysis were pcrfonned on ten samples. The recoveries were all within the acceptable criteria 

of 75 to 125% except for those samples where sample losses occurred during laboratory 

preparation. Matrix spikes were perfonned on eight samples for ICAPS analysis. All percent 

recoveries were v.ithin the acceptable range except for lead ( 65%) in the front half sample for 

the Thennal Oxidizer Run I. 

Quality Assurance Audits 

The EPA Work Assigrunent Manager as well a Quality Assurance Officer from the EPA 

were present on site during the field test. Both individuals observed all tests BDd were available 

to provided technical input and make decisions regarding the continued validity of the sample 

collection process. In addition, an EPA Quality Assurance Officer was present at the laboratory 

during the majority of the sample preparation and analysis phase. 

Performance Audits 

The EPA bad originally planned to provide performance samples to the laboratory for 

analysis concurrent with the samples. However, no performance samples were available from 

the EPA during this program. 
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Addendum 
October 28, 1996 

ERG Mercury Concentration Dita Versus the Ext.ting Landfill G11 Mercury Concentration Dita 
m:,m 1n Argonne National Lab/G11 R••••rch lnstltuw (GRI) Report 1 

Loc1tlon At the Freeh KlUa GSF Gaa Plant At nine unspecified landftlla nation-

ERG (July 96) 
wide' 

Argonne/GR! (1981 to 19B2) 
Lowest to Highest Concentration 
reported 2 Lowest to Highest concentration reported 2 

Inlet 0.00071 - 0.0025 ppmV 0.0000007 - 0.0008 ppmV 
(Raw Landfill 
Gas) or or 

5.93 -21.2 ug/m3 0.0058 - 7.3 ug/m3 

OuUet 0.0000012 - 0.000014 ppmV 0.0000007 - 0.0005 ppmV 
(Sales Gas) 

or or 

0.01 - 0 12 ug/m3 0.0058 - 4.2 ug/m3 

' In making unit conversions. EPA a5Sumed that all gas.es are ideal and are at 68 °F and 1 atm. 
Differences in gas moisture. temperature, pressure, flowrate were not factored into the unr1 conversions 
because the Argonne/GR! report cfoes not contain that Information. Also, plant operating conditions were 
not factored into the comparison because we could not ~d that infonnation in the Argonne/GR! report. 

The concentrations presented are from analyses of samples taken m:,m gas streams. They are not 
ambient concentration measurements. 

' From ·Landfill Methane Recovery Part II. Gas Characierization· by ESCOR, Inc. forthe Argonne 
National Lab and the Gas Research Institute (December, 1882) The data have been c:on111trtad for the 
purpose of the above 00mpanson. · 
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CASE NARRATIVE 

Analysis of Samples for the Presence of Trace Metals 

· Method 29 April 1994 Rev. 

Client: Eastern Research Group 

TLI Project Number: 38139 

Date: August 22, 1996 

This report should on}~ be rcprodl!Ccd in ful!. 
Ar.) rcproduc:ion of tius n::por. requires permission from 

Tnanale Laboraionc:;. Lr.;. 

Rev. 10/:0195 

Triangle Laboratories. Inc. 
801 Capitola Dr,ve P.O. Box 13485 
Durham. NC 27713·441? Research Triangle Park. NC 27709-34E 
919-544-5729 Fax#919-544-5491 
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Triane)e Laboratories, Inc. August 22, 1996 
Case Narntive TU Project#: 38139 

Ovenjew 

Sixteen train samples, two reagent blank train samples and two nitric rinse probes were 
analyzed for arsenic (As), beryllium (Be), cadmium (Cd). chromium (Cr). lead (Pb). 
antimony (Sb), and mercury (Hg). For all analyses, the samples and associated QC 
samples were prepared and analy:zed following the guidelines of Method 29 April 1994 
Rev. Results reported relate only to the items tested. 

QC Remark.,; 

The release of this set of data by Triangle Laboratories, Inc. was authorized by the Quality 
Control Chemist who has reviewed each sample data package individually following a 
series of inspections/reviews. When applicable, general deviations from acceptable QC · 
requirements are identified below and comments are made OD the effects of these 
deviations upon the validity and reliability of the results. Specific QC issues associated 
with this particular project are: 

Sample Receipt: 

Nineteen train samples and two final probe rinses were received at ambient temperature OD July 
22, 1996 in good condition. Sample FKL-45, 47, 48, 49 (HEADER RBI) was archived at 
client request. 

Sample Preparation: 

Laboratory documentation of the sample preparation is included in the data pack.age. The 
samples were prepared according to the guidelines of .Method 29. The KMn04 and HCI 
impingers were brought up to a final volume of 400 mL and 100 mL respectively for all 
samples except samples FKL-29,30 HCI, FKL-OS,06 HCl, FKL-129.130 HCI, and FKL-
83,117 HCl. These samples were brought up to final volumes of 200 mL, 200 mL, 200 
mL and 250 mL respectively. The volumes noted on the preparation flow chan pages 
reflect the volume received and the volume on the final analyte summary reports reflect 
the final volume. 

For impingers 1-3 and the back half samples the pH was checked and the samples were 
slowly acidified to less than a pH of 2. 

The KMn04 irnpingers were filte.red and the filter was digested and added lo the 
corresponding HCJ impinger. The client and TLI IDs reflect the addition of the digested 
filter to the HC impinger. 
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Triangle Laboratories, Inc. August 22, 1996 
Case Narrative TLI Project#: 38139 

The reagent blanks FKL-79,112,113,114 FH, FKL-79,81,113,115 BH, FKL-79,113 
HNO3, FKL-82,116 KMn04, FKL-83,117 HCI were combined due to limited sample 
volume. The blanks were prepared according to the guidelines of Method 29. 

Instrumenla.ti.on: 

Arsenic (As). beryllium (Be), cadmium {Cd), chromium (Cr), lead (Pb), and antimony (Sb) 
concentrations were determined by Inductively Coupled Plasma Emission Spectroscopy 
(ICP). 

Mercury (Hg) concentrations were determined by Cold Vapor Atomic Absorption 
(CVAA). 

The linear range for the instrument TJA 6 lE Trace Analyzer was based on four standards 
and a blank, which established a correlation coefficient value greater than or equal to 
0.995. A calibration curve, based on a blank and one standard, is established for each 
analytical run. followed by a check high standard and an initial calibration verification 
(ICV). The check high standard does not deviate from the calibration curve by more than 
5%. In addition, continuing calibration verifications (CCVs) are performed throughout 
the analytical run. 

A Reporting Detection Limit (RDL) is used instead of an Instrument Detection Limit 
(IDL). The spectrometer and atomic absorption inslnl.Jllents can achieve low detection 
limits between 0.2-8 ppb levels for many analytes. Triangle Labs is using RDL values of 
l-10 times the IDL as detection limits for reporting purposes. 

DaJ.aRev~w: 

All analytes found in the method blank (MB) are detected at a level equal to or less than 
the respective Reporting Detection Limits (RDLs), except for As, Cr, and Sb. The 
following guidelines may be used to assess analyte concentrations relative to the method 
blank: l. Analyte quantitations should be considered valid if the level of blank 
contamination is less than five percent of the level detected in the field sample, 2. Analyte 
quantitations should be considered estimated if the analytc level in the sample is five to 
twenty times the level of the analyte in the blank, or 3. Analytes whose level in a sample is 
the same as or less than five times the level detected in the associated blank should be 
considered present likely due to laboratory contamination and not native to the sample. 
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Triangle Laboratories, Inc. Aupst 22, 1996 
Cue Narrative TLI Project#: 38139 

and sample loss occurred. The native sampJe did not foam and it is not cJear whether or 
not the native IN~"ERATOR resuJts were effected by matrix interferences. 

The pre-digestion spike (MS) and the pre-digestion spike duplicate (MSD) for Hg for the 
samples FKL-21 BH, FKL-03 BH, and FKL-09 BH and the MS for sampJe FKL-33 BH 
demonstrated percent recoveries outside the QC criteria. These samples are 
representative of the HEADER runs and the low percent recoveries may indicate 
significant interferences specific to Hg in the native sample matrix. The QC samples 
foame.d during preparation and sample loss occurred. The native sample did not foam and 
it is not clear whether or not the native HEADER results were effected by matrix 
interferences. 

A seven point curve was established for the CVAA analyses for the samples marked with a 
" * " on the analyte summary repon. The concentrations for these samples were based on 
the single curve. A CCV standard was run every ten samples and was within the internal 
QC criteria of 20 % of the true value. The client has requested the CCV to be within 10 
% of the true value, all CCVs met this criteria except standard runs 08/06196 08:38, 
08/06/96 08:57, 08/06/96 09:14, 08/06/96 09:48, and 08/07/96 12:12. The samples 
cannot be reanalyzed since all the volumes were consumed during the preparation and 
analysis. 

For all other CVAA analyses two seven point curves were performed and up to eleven 
samp)es were analyzed. A CCV standard was run at the end of the sample and was within 
the internal QC criteria of 20 % of the true value. The client bas requested the CCV to be 
within IO % of the true value, all CCVs met this criteria except standard runs 08/08/96 
15:24 and 08/13/96 10:55. The samples cannot be reanalyzed since all the volumes were 
consumed during the preparation and analysis. Please note the raw data in the data 
package represents concentrations b~ on one cahoration curve. Triangle Laboratories 
instrument software does not allow for concentrations based on two cabbration curves. 
The curves were recalculated averaging the two curves and sample concentrations were 
calculated based on the two curves for all samples which are not marked on the analyte 
summary report. Triangle Laboratories did not note a significant difference between the 
concentrations based on a single curve and the two curves. 

AE anaJyte results were within the requested detection limits. 

QC requirerMnts: 

For the ICP analysis a high check standard, initial calibration verification (]CV), initial 
calibration blank (ICB), and interference check solution (ICSAB) were performed after 
the curve was established and continuing calibration verification standards (CCV) and 
continuing calibration blanks (CCB) were analyzed every ten samples. The ICV, CCV 
and 1CSAB analyses were within JO% of the true values. 
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Triangle Laboratorie$, Inc. August 22, 1996 
Case :Sarrath·e TLI Project #: 38139 

Please note As, Cr, and Sb were found in several samples at high levels and this may have 
contributed to the contamination in the MB and LCS. The laboratory control spike for 
Cr and Sb demonstrated percent recoveries above the QC criteria. The levels of Cr and 
Sb in the MB may have contributed to an increase in the percent recoveries. 

The negative concentration for Cd was slightly great.er than the absolute value of the 
RDL. which may indicate a negative bias in the samples analyzed for Cd. 

The reported final resullS for Cd and Pb for the front half INCil','ERA TOR samples are 
based on the RDLs. The instrument recovered amounts for Cd and Pb demonstrated 
negative values as a result of significant matrix interferences specific to these analyteS. 
The POS percent recoveries for Cd and Pb for sample FKL-86,84,85 FH were below QC 
criteria. however the spike concentration added of SO ppb was fully recovered with 
respect to the instrument measured value of the original sample and the post-digestion 
sample. All instrument QC was within criteria. 

Ali samples were analywi within the 28 day sampling to analysis holding time for Hg and 
within the six month sampling to analysis holding time for all other requested analytes. 

The serial dilution result for Cr for the sample FKL-86,84,8S FH demonstrated a RPD 
outside the QC control criteria of 10.0 percent. The poor RPD indicates the presence of a 
significant amount of interferents specific to Cr in the native sample matrix. The sample 
resul~ may be bi~ low for non-diluted samples for the front half INCINERATOR 
samples. 

The duplicate analyses for Cr for the samples FKL-58 and FKL-27 demonstrated RPOs 
outside the client requeste.d QC criteria of 5 percent of the average. The RPO for sample 
FKL-S8 was S. 70% and for sample FKL-27 the RPO is 8.69%. This does not represent 
significant interferents specific to Cr in the native sample matrix. The RPDs calculated on 
the aoalyte summary reports are not based on the average amounts of th~ samples. 

The recoveries for the post-digestion spike (PDS) are not reported for As and Sb for 
samples FKL-86,84.85 and FKL-21. The spike concentrations added were insignificant in 
comparison to the levels of these analytes present in the native sample. 

The recoveries for the post-digestion spike (PDS) for Cd and Pb for sample FKL-86,84,85 
were outside QC criteria. This represents matrix interferences specific to these analytes in 
the native sample matrix. The samples results should be considered underestimated. 

The pre-digestion spike (MS) and the pre-digestion spike duplicate (MSO) for Hg for the 
samples FKL-87 BH and the MSD for sample FKL-94 BH demonstrated percent 
recoveries outside the QC criteria. These samples are representative of the 
L\ICTI\'ERATOR runs and the low percent recoveries which may mdicate interferences 
specific to Hg in the native sample matrix. The QC samples foamed during preparation 
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Triangle Laboratories, Inc. August 22, 1996 
Case Narrative n1 Project#: 38139 

The duplicate analyses for analytcs analyzed by JCP cannot be considered valid qualifiers if 
the conceotrations of the analytes in the original and/or duplicate sample are not at least 
ten times the respective RDLs. The RPDs for these analyses are indicaied by or "<R.DL" 
in the Analyte Summary Reports. 

For duplicate analyses which are valid qualifiers, the quality control RPO is± 5.0 percent 
of the average. The internal QC RPD for duplicate samples is± 20 percent. H RPDs are 
outside the internal QC range, interferences are suspected. 

The serial dilution analyses for analytcS analyzed by ICP cannot be considered valid 
qualifiers if the concentrations of the analytes in the serial dilution sample are less than ten 
times the respective RDLs. The serial dilution RPDs for these analyses are indicated by 
"<RDL" in the AnaJyte Summary Reports. 

For serial dilution analyses which are valid qualifiers, the quality control RPD is ten 
percent. If RPDs are outside this range, interferences are suspected. 

The quality control range for percent recoveries of laboratory control spiked samples is 
80-120 percent. 

The quality control range for percent recoveries of spiked samples is 75-125 percent If 
recoveries are outside this range, a m.atro; effect is suspected. 

By our interpretation, the anaJytical data in lb.is project are valid based on the guidelines of 
Method 29 April 1994 Rev. Any specific QC concerns or problems have been discussed 
in the QC REMARKS section with emphasis on their effect on the data. Should Eastern 
Research Group have any questions or comments regarding this data package, please feel 
free to contact Project Scientist, Walter Murray, at (919) 544-5729 ext. 266. 

For Triangle Laboratories, Jnc., 

Repon Preparation Quality Control 

/': . . / 'd/ :;,,_,- &,,>, -~ {f/2µ__, 
Nina Woodgate. 
Report Preparation Chemist 

·?-
The total number of pages in thls data package is: _;;.. - ,:::; 
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TRIANGLE LABORATORIES, INC. 

LIST OF CERTIFICATIONS AND ACCREDITATIONS 

American A$sociation for Laboratory Accreditation. Valid until July 31, 1997. Certificate 
Number 0226-01. Accreditation tor .technical competence in E.•wironmental 
Testing.llncluding Waste Water, Sol/Haz Waste. FulpiPaper. and Air Matrices) Parameters 
are AOX/TOX. Volatiies. Pesticides. PCB's, BNA's, and Dioxin/ii=uran. Method 1613 fer 
DrinKing Water. 

State of Alabama. Department of Environmental Management. Laboratcry !.D. :t 40950. 
DnnKing Nate, 'or Oic,o::ir.. Expires December 31, 1997. 

State of Alaska. Department of Environmental Conservation. Dnnking Water ~or Dioxin. 
Ex::,ires Cecember 31. 1996. 

State of Arizona. Department of Health Services. Cartificate # AZ0423. Drinking Water for 
Dioxin. Diox:r: in ·ww anc: S/H Was-::e. E~ect1ve Mav 26, 1996. Expires Mav 26. 1997. 

State of Arkansas. Department of Pollution Control and Ecology. Pulp/paper, soil, water, ano 
Hazard::,us Waste fer Dioxin/Furan: AOX,"'."OX. Expires February 14, 1997. Pri~ary No. 94-
06.:197 

State of California. Department o1 Health Services. Cartificate # 1922. Se1ected Metals in 
Waste Water; Vo1at:les, Semi-volatiles, anc Dicxir.ifurar: 1r: W\V and SoliHaz Was.e. Dioxin :n 
Drink;ng Water. Expires AL:gust 31. 1997. 

CUA Registration. ID :t 3400705 '. 23. E."<oires Mav 3C. 1997. 

State of Connecticut. Department of Health Services. Registration II PH-01 ~ 7. D1ox1n in 
Dri:iKin!; Water. Expires September 30. 1997. 

Delaware Health and Social Services. Dioxir. :n drinking Water. Effective December 13, 
1993. Expires Oecembe, 31, 1996. 

FDA Registration. IC #' ii 059244 ~ 053481. Expires July 1996. 

Florida Department of Health and Rehabilitative Services. Dioxin in DW. Crir.king Water ID 
HRS;t 8742t.. Me-::als. E.·mactable Orgar.ics iGCiMSI, Pesticides/PCB's (GC: and Volatiles 
iGC!MSl r E:w1ronmental Sariples. Environmental water ID HRS# E8741 : . Expires May 27, 
; 997. 

Triangle uboratories, Inc. 
801 Capitola Dnve P.O. Sox 13485Rev,sec .. ura ::. ~99€ ::e-c 
Durham, NC 27713-1411 Research Triangle Park, NC Zii09-3485 
919-544-5729 Fax# 919-544-5491 7 



Hawaii Department of HeaJth. Dioxin in drinking water. • Accepted" status for regulatory 
purposes until March 1, 1997. 

Idaho Department of Health and Welfare. Effec.ive August 18, 1993. Dioxin in Drinking 
Water. Expires November 30, 1996. 

State of Kansas, Department of Health and Environment. Valid until January 31, 1997. 
Environmental Analyses/Non potable Water and Solid and Hazardous Waste. Methcd l-613 
for driOnking water. ID #'s Drinking wa,:er and/or pollution control - E-215. Solid or 
Hazardous Waste - E-1209. 

Commonwealth of Kentucky. Department for Environmental Protection. Drinking Water tor 
Dioxin. IC# 9C060. Valid until December 31, 1996. 

Maryland Department of Health and Mamal Hygiene. Drinking water by Method 16 ~ 3A. 
Ex:, res September 30, ~ 996. 

State of Michigan. Department of Public Health. Drinking water by Method 1613. Expires · 
Octcber 1. 1996. 

Montana Department of Health and Environmental Services. Effective October 1, 1993. 
Dioxin in Or1m<:ing Water. Expires December 31, 1996. 

State of New Jersey. Department of Environmental Protection and Energy. BNAs· and 
Vclatiles. Dr:r.k1ng water for D1cxin. Exp:res Oc:ober 30, 1996. ID # 67851. 

State of New Mexico, Environment Department. Drinking water ~or Dioxin. Expires July 31, 
1997. 

New York State Department of Health. Valid ur.til June 30, 1996. ID #'i 1 C26. Environmental 
A:ialyses of ncn pctable Warer, Solid and Hazardous Wasr.e. Method 16-: 3 in OW. 

State of North Carolina. Department of Environment Health and Natural Resources Certificate 
# 37751 . Expiration date is Decemoer 31. 1 996. Drinking Water for Dioxin. 

State of North Carolina, Department of Environment. Health, and Natural Resources, Division 
cf Environmental Management. Ce~ificate !I 485. Expires December 31, 1997. Metals. 
pesticices, semi-volatiles anc volatiles; TCLP 

State of North Carolina, Departman-t of Environment, Health, and Natural Resources - Divis.ion 
of Radiation Protection. Generai L;cer.se No. 32-0875-0G; Specific License No. 0954-1. 
Exprres Apr:i 3C. 1998. 

North Dakota State Department of Health and Consolidated Laboratories. Certificate # R
Oi6. Effec-: ve 0:-:obe~ 4. 1993. i::iox:r: :r, D•i~king Water. Expires December 31, 1996. 
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State of South Carolina, Department of Health and Environmental Control. Dioxin/Furans, 
BNA, Volatiles, and PCBs!pesticides under Ciean Water Act, 2.3,7,8.-TCDD for Drinking 
Water. and Organic extractables for Solid and Hazardous Waste. Expire June 30, 1996 and 
August 31, 1997. 10# 99040 

State of Tennessee. Department of Environment and Conservation. Valid until February 5, 
1999. Method 161 3 Drink:ng water only. 10# 02992. 

U.S. Army Corps of Engineers. Renewed untii Nov. 3C, :997. Validated to perform methods 
8280, 8290. 

U.S. EPA Region V. :::lioxin :n Drinking Water. Expires December 29. 1996. 

U.S. EPA Region VIII, for the State of Wyoming. 01:,xin in Drinking Water. Expires December 
31, 1996. 

U.S. EPA Region X. Certification fer 2,3.7.8-TC:JD ;n Drinking Water. 

State of Utah, Department of Health. Vaiid u:1t1I December 31, 1997. Certificate Number E-
166. Certification tor the foilowing parameters: Semi-Volatiles ar.d Volatiles under RCRA; 
Volatiles under c:ean Water Act: Dioxir.ifurans by Methcd 8280; Drinking water for Dioxin by 
Me:hod. · 61 3; Metals :ncluding Mercury ar:d Microwave Digestion. 

Commonwealth of Virginia. Department of General Services. Division of Consolidated 
Laboratory Services. ID # 00341. Dioxin ,n Drir.king Water. Expires June, 1996. 

State of Washington. Department of Ecology. Valid througn September 11, 1996 . Lab 
Acc~editation Numcer C067. Scope of Accreditation applies to water analyses for 
Polyc!ilcr1nated 01benzo-p-dicx1ns and Pclychlorinated Dibenzcfurans, volatiles, Base/Neutral 
and Acid :::>rgan1cs. 

State of Washington. Department of Health. Orink:ng water for Dioxin. Expires April 30, 
1997. 

State of West Virginia, Department of Health. Drinirn,g water tor Dioxin. Expires December 
31, 1996. 

State of Wisconsin, Department of Natural Resources. Valid until June 30, 1996. Laboratcry 
ID N-.:mber 999869530. Certification for the following categories of Organics: Purgeable, 
BaseiNe·..:tral. Acid. PCBs. and Dioxir.. 



ABBREVIATIONS 
BH = Back Half 
CCB = Continuing Calibration Blank 
CCV= Continumg Calibration Verification 
OiECK HS = Cbeck High Stalld.ard 
D =01:,;"P =Analytical Duplicate ~Duplicale) 
DA= Duplicate A.naJysis . 
FH = Front Half 
FV == Final Digesta1e Volume 
ICB = Initial Calibration Blank 
ICV = lniiiaJ. Calibration Verific3tion 
ICSAB = Imerference Check Solution (Solution AB) 

I= Initial 
F=Fmal 
Solution AB cor:tains common intem:re::ns in adc.ition to the amlyte of interest. 

IDL = Instrumeot De:ec-::.on Ll::::lit 
L = Se::ial Dilution 
LCS = Laboratory Com:ol Spike Sample 
MB = :'vtethod Blank 
MPV= Mercury Preparation Volume 
MS = Pre-digesuon Spike 
MSD = Pre-digestion Spike Duplica.te 
t-./A = ~ct .'\pplic:ib:e 
NiAv =~ot .-\vaila:,le 
NN =:'.'iot Va.l:d 
PDS =Post-digestio:: Spike 
%REC = Percent Recovery 
RDL = Re;,orcng Detection Li:r.it 
RPD = Reiative Percent Dif'crence 
T = An.alyticx Triplicate (Prepa."'ed Triplicate; for Hg analysis by :V!ethod 7471 ocly) 
TV= Total Sample Volume 
< = .~-:,te ::cnce:-.t.-ai.:cn :n the sampie is less th.an the respective RDL 
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CALCLJ.,ATIONS FOR M"CJI.TI-\·IETALS TRAIN SAMPLES 

RESULTS FOR TR:\CE ):IETALS {except merrurv}: 

RESL1..T in µg (F:-ont Half)= µ:JI- • ml FY~ PF 
!COO 

RESULT in _u.g (Back Half & Impingers)"' µg/L • (ml TV/ml used} • rrJ FY• DF 
1000 

mJ FV =final volume in IrJ 
ml TV = total vol~e in ml 
DF = D!.luoon Factor 

RESLl..T :n ~ for the combined Front Ha:f & Back Half sampies have the sarr.e calculation as t,.,e 
Back Hill & Impinger samplc:s. 

RESl'LTS FOR vIERCCRY ffig): 

RES'L"LT in ug (Front Half) = µg.:L • (ml FV/ml aliquot) • MPV * DF 

RESu1.Tin µg (Back Half & lmpinge:-s) = LJ.g1L * (ml TV/ml aliquot)• rvt:PV • DF 

:\fPV (mercu.--y preparation vol:.ime) =0.1 Lor 0.008 L 
ml TV = t0tii volume in :ni 
Df = Dilution Factor 

ccREC i'Percent Recoverv) for :,,JS/MSQ and Hg spikes: 

%REC= Spike sample resdts -orjginaj sample r;sults • 100 
a:uc spike sample results 

cc REC /'Percent Recoven·I for PDS: 

%REC= Spike sample ug/1,. cone. - original sarru,le ug/L cone. • 100 
spike cone. ;µg/L) 

%REC <Percent Recoven·} for LCS/LCSD; 

%REC= S~ike sample µg/L cone.• 100 
spike cone. (µg/1.) 

RPD = · Resuit;: - 'R.esulr I I • 100 
(Resu:c 2 ~ Result l j/2 
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STANDARD CONCENTRATIONS 
for the TJA 61E TRACE ANALYZER 

Analvte I Units Hwi Std ICV/CCV ICSAB I RDL Wavelen2th 
A2 tmb ' 1000 500 500 l nso-
As oob ' 1000 500 I 500 5 1890 .
Al nnb -1000 

.. 
. . 500 500000 so 3082'. 

iB oob I 1000 500 500 7 2496 
_,

Ba l -oob ·-1000 500 500 2 4934:· 
Be oob 1000 500 I 500 1 3130 

..Ca ! 
• 

oob -1000 500 500000. 60 I 3179 
Cd oob I IOOO 500 ' 500 l I 2265' 

1000 .· ..Ce l onb 500 500 3 4186 
Co oob I 1000 i 500 !' 500 1 ! 2286 
Cr ppb "'1000 .. . :500 .500 2 2677 
Cu I oob I 1000 500 500 2 3247 

.. : .•Fe ppb I - 1000 500 200000 40 2714 -·· 

K I ppb i 10000 5000 19000 I 220 7664 
Li onb 1000 500 'SOO 1 6706 

.'.\1st I ppb I 1000 I 500 I 500000 30 I 2790 
Mn nnh "1000 500 500 l ·2576 .;·, ... 

Mo ppb I 1000 500 I 500 ' 2 2020 
Na ppb 10000 5000 5000 300 3302· 

Ni ppb 1000 l 500 I 500 3 I 2316 
p oob 1000 500 500 30 2149 

Pb ppb 1000 500 500 ' .,.') 2203I 

Sb rmb 1000 · 500 500 4 2068 
ISe I ppb 1000 500 :500 3 1960 

.. ,Sn ppb 1000 500 ·500 I3 1899 
Sr oob 1000 500 650 l 421:5 
Ti ooh 1000 500 .. 500 I 8 3349 
11 oob I 1000 500 500 5 1908 

~ ~ .,V ppb 1000 500 500 2 · 2924 
Zn I 

I ppb I 1000 I 500 500 ' 12 2062 

Note: Use this reference page to review the raw data from the TJA 61E Trace Analyzer. 

This page includes the standard conccmrations for the check high scamiard, initial calibration 
veri:ication (ICY). cor.tinuing c.li:bration verific.i.t:on (CCV), and the interference check solution 
(ICSAB;. In addit;o;-, the reponing detection limn (RDL) and wavelength are reported for each 
ar.alyte. 

Rev:sion Date: 15-Jui-96 
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Client= F.a,gem Research Group 
Project Number: 38139 

Sample Report 

.. . : 

. Analiitii. : ltialt\ •. :- TaafVot:• Used ·.· .· ·Ffliilvoi Factor ·, . Result. ... :• 
: : 'Cone:. .. rri. .. ,.:trL,_.-... :·: .. '· : nt.: :.: IJili.D)n · ilctai usf : 

,A_c:;_ 1M7215 NIA NIA 100 161,Be 0.009 NIA NIA 100 < 0.100 ,Cd ·10829 NIA NIA 100 < 0.100 
Cr 201.460 l'IVA NIA 100 1 20.1,Pb -15.311 l'VA l'VA 100 < 0200 
ey., 1249.l;AA l'VA NIA 100 1~::u:; 

Tnangle Laborator.es. Inc. 
801 Capuola Dr:ve • Durham, North Carolina 2771:; Pnmed· 19-Aug-96 at 10·47 AM 
Tele. 1919; 544-57:!.9 • FWt: (919) 544-5491 
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Oient: E.mltem Research Group 
Project Number: 38139 

Sample Report 

.. _., __L..._ 

As 198.723 620 
Be O.c:8) 620 
Cd 3_ni;., AX! 

Cr 27.895 620 
Pb 14.864 620 
Sb 130478 6,0 

5,n 

520 
,c;,n 

520 
520 
520 

100 
100 
100 
100 
100 
100 

1 23.7 
1 < 0.119 
1, 0.364 

3.33 
1 ,.n 
1 15.6 

Tnangle Laboraume,. Inc 
80i Capaola Drwe • Durbm.. ~orth Caroh.r.a 27713 Printed: 19-Aug-96 at 10.47 AM 
Tele :919) 54-l-5'7'.?.9 • Fa;.: '.919, 54+54c;: 
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Client: EaUem Resesrdl Group 
Project Number: 38139 

Sample Report 

-~..• 1'otalUQ. 
Fa:10r . Result 

As 44.414 ~XI 520 100 5 265 
Be 0.039 620 520 100 5 < 0.596 
Cd o.067 620 520 I 100 5 < 0.596 
Cr 15.236 620 520 100 5 9.08 
Pb 2.034 620 520 100 5 12, 
Sb ::!? ~, 6:>o ~:>o 100 5 19.2 

Tnangle Laboratories, Inc. 
801 C..1pitnla Dnve • Durham, Ncrr.h Carolina 27713 Printed: 19-Aug-96 ar 10:47 A..\1 
Tele. !919) 544-5729 • Fax: (919) 544-5491 



Client: Eastern Research Group 
Project !'lumber: 38139 

Sample Report 

As 142:3.090 NIA 
Be 0.634 NIA 
Cd ·10.157 WA 
Cr 189.293 · WA 
Pb ·13.634 WA 
Sb 1090.173 WA 

! 

! 
I 

NIA 
NIA 
NIA 
!IVA 
!IVA 
NIA 

1m 
100 
100 
100 
100 
100 

1 142 
1 < 0.100 
1 < 0,100 
1 18.9 
1 < 0200 
1 109 

T:iangle ubora:orie~. :n(' 
801 Capnola Dn~e • Durham. :Sont Carolina 2iii3 Prin1.ed: 19-Aug-96 ar 10.4i A.\1 
Tele: (919l 544-~7:29 • f-a...: !919! 5.;.:..5491 
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CIJent: Eastern Research Group 
Project l"iumber: 38139 

Sample Report 

A.s 259.074 560 460 ,oo 31.5 
Be 0.040 560 460 100 1 < 0.~22 
Cd 3_.c;.-:>0 560 460 100 0.430 
Cr 20. 799 560 460 100 2.53 
Pb 14.984 560 460 100 1.82,ooSb 171.075 560 460 20.B 

Tnangle Laboratones. Inc. 
801 Capaola Dnve •Durham.North Carolina 27713 Printi:d: 19-Aug-96 at 10:4i A.\1 
Tele. (919) 544-5729 • Fax (919) 544-5491 
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Client: ~m Researdl Group 
Project Number: 38139 

Sample Report 

'.,'. 

?61.06? 560 
Be 0.021 560 
Cd 3.838 560 
Cr 20.753 560 
Pb 15.660 560 
Sb 175.716 560 

T:i:mgle Laborator.e~. lm; 
~01 Carmela Drwe • Durham. ;-.;on.b Caroh:ia '.17713 
,~:e. (9W- 544-57~9 • Fax (919l 5~-5491 

460 100 31.8,460 100 < 0.122 ,460 100 0.467 
460 100 1 2.53 
460 100 1.91 ,460 100 21.4 

Pnmed: 19-Au!,l-90 ar JC:4, AM 

I 
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Client Emtern Rese.ardl Group 
Project .Swnber: 38139 

Sample Report 

As 1416.104 NIA 100 1 ' 142 
Be 0.039 NIA NIA 100 1 < 0.100 ,Cd -4513 NIA NIA ,oo < 0.100 
Cr 184.026 NIA NIA ,oo 1 1B.4 
Pb ·23.861 WA I NIA 100 1 < 0.200 ,, , Sb 1110.612 IIVA NIA 100 1 

Triangle Laboratories, Inc. 
801 Capitola Dm-e • Durllam. Nonb Carolina 2i713 Printed 19-Aug-% at 10:4i AM 
Tt:le: (919) 544-5729 • Fa.~: (919) 544-5491 
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Client: ~m Researdi Group 
Project !'llwnber: 38139 

Sample Report 

i i \ -· +_. i- 1: !<i·. ;~ .L ~.::+ ·'/?.;~~>MI .1,>~i~u:: ._ \~·::5:r{[~f>. ,As 280270 600 500 100 33.6,Be 0.049 600 500 100 < 0.120 ,Cd 26.791 600 500 100 321,Cr 24.718 600 500 100 2.97 
Pb 23.987 600 500 100 1 2.88 
Sb 205.876 600 500 100 1 24.7 

T:ian?lc Laborawncs. lr.c 
801 Capitola Dmc * Durbam. ~onl:. Carohna 2i713 Printed 19-Aug-96 al 10:47 AM 
Teie. <919) 544-5"729 • Fa.~ •9'.9l 544-549! 
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CUent: ~ Research Group 
Project Number: 38139 

Sample Report 

..· 'u·· ....··.·.i.· ..•. ". ·,· 'f'l'L.:i i ni. 1• .· . Dilution·. TotaflJQ.... :.Cooc.,u.· .. '·'·:.-rl"!-,."';,L.'.~···_'.:,','.•... · • ' ..6. ....""6 .,..,,., ., ,uouNUt, ·, •' ···'U991f ·:·· FinalVot'• · Fatiot' · ·Resutr 
0.259 75 75 100 1 < 0500 

Be 0.058 75 75 100 1 < 0100 
Cd n~,o 75 75 ,en 1 < 0.100 
Cr 19.395 75 75 100 1.94 
Pb 3.579 75 75 100 0.358 ! 

Sb 7.296 75 75 100 0.730' 

I 
I 

' : 

I 

Tnangie Laboratories. lr.c 
801 Capirola Drive• Durham, t-;orui Carolina 2i713 Primed. 19-Aug-96 al 10:47 AM 
Tele: /919) 544-5729 • Fax: (919) 544-5491 
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Client: F.astem Research Group · 
Project ~wnber': 38139 

Sample Report 

4..238 NIA NIA 100 1 < 0.500 
-0.004 NIA NIA 100 1 < 0.100 

Cd 0.449 NIA NIA 100 1 < 0100 
Cr 21.002 NIA NIA 100 210 

13.983 NIA NIA 1m 1.40 
Sb 9.039 NIA NIA 100 O.Qn.1 

Tnangle Laboratones. Inc. 
S(i I Capmla ::.m,·c • Durba:n. :-;ort!l Carolina 2'7'713 Pnn!L!d: 19-Aug-96 at ll:09 A.\.1 
T~le r9:<?1 :'-44-S"::19 • Fax i919) 5~-~.rn, 

.. 



Client: EJmem Research Group 
Project Number: 38139 

Sample Report 

. ,-.. _:: Totalui:; 
Result· 

1 < 0.803 
Be -0.068 265 165 100 1 < 0.161 
Cd 1 180 165 100 1 0.19C 
Cr 19.414 265 16.5 100 3.12 
Pb 22.428 265 165 100 3.60 
Sb 9898 265' 16.5 ,no• 1.59 

i 

Triangle Laooratories, Inc 
801 Clpuola Drive• Dumam. North Carolma 27713 Pn11ted: 20-Aug-96 at 09:56 A.\1 
Tele: <919) 54-1-5729 • F3)(: (9191 544-5491 



Client: ~m Research Group 
Project ~umber: 38139 

Sample Report 

As 1.622 IIVA NIA 100 5 < 2.50 
Be 0.045 IIVA NIA 100 5 < 0.500 
Cd -0.245 IIVA NIA 100 5 < 0.500 
Cr 11.289 IIVA NIA 100 5 5.64 
Pb 1 .565 IIVA NIA 100 5 < 1 .00 
Sb 6.911 WA NIA 100 5 3.46 

! 

Tnangk Latxmnone~. Inc. 
801 Capaola l)nve • Durb.a.in. :-lonb Carolwa 27713 Pnnied 19-Aug-96 a1 11:09 AM 
Te:e 1919: ~4-l-~72<; • Fax (919: 544-5491 

http:Durb.a.in


Client: ~tern Research Group 
Project Sumber: 38139 

Sample Report 

As -2.A.1;.':I 265 165 100 5 < 4 m 
Be 0.029 265 165 100 5 < 0.803 
Cd 0.310 265 165 1nn 5 < 0.803 

· Cr 4.411 265 165 100 5 354 
Pb 5.617 265 165 100 5 4.51 

Sb 5.610 265 165 100 5 4_c;o 

Tnangle Laboratories. Inc. 
80 l Capitola Dnve • Dumam. 1'ortb Carolina 2i713 PrinLed: 20-Aug-96 al 09:56 AM 
Tele: (Q!9) 544-57:29 • Fa,;. {919) 544-54Ql 
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Client: F.astern Resean:h Group 
Project ~umber. 38139 

Sample Report 

2.334 NIA NIA 100 1 < 0.500 
Be -0.051 NIA NIA 100 1 < 0.100 
Cd -0.666 100 0.100tJ/6' W6' , < 

Cr 24.815 NIA !IVA 100 2.48 
Pb •2.322 NIA NIA 100 0.200, < 

Sb 10.295 NIA !IVA 100 1.03 

I 
I 

:riangle Laborar.cnes. lr.c. 
301 Capitola Dnve • Derham. Noru: Camlin.a 27713 Prin~d· 19-Aug-96 at 11:09 AM 
-:-~i~. (919, 544-5::!9 • Fll-': 1919) 544-5491 
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Client: ~tern Researr.h Group 
Project Number: 38139 

Sample Report 

0amt
·•ffE1Dr·· 

TolahJR 
·.. ·. Result·). 

As -2.4n 275 175 ,oo , < 0.786 
Be -0.056 275 175 100 1 < 0.157 
Cd 
Cr 

-0.167 
21.044 

275 
275 

175 
175 

100 
100 

1, < 0.157 
3.31 

Pb 6.982 275 175 100 1 1.10 
Sb 11.R?l 275 175 100 1 , 86 

Tnangle Laboratorie~ Inc. 
801 Capitola Dnve • Du.rllaw. Nonb Carolma 27il3 PrinUld: 20-Aug-96 al 09:~6 A.\1 
Tele ,919) 544-5729 • Fax (919) 544-5491 
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Client: ~m Research Group 
Project ~umber: 38139 

Sample Report 

As 2.800 NIA NIA 100 1 < 0.500 
Be -0.051 N/A NIA 100 1 < 0100 
Cd NIA NIA 100 1 < o100 
Cr 27.7'29 NIA NIA 100 1 2.77 
Pb ·1.623 NIA NIA 100 1 < 0200 
Sb 10.644 NIA NIA 1M 1 1.06 

Tnangle Laboraione,. tr., 
801 Capnola Dnve • Du-.b.an:. ~ortb Carollna 27713 PrinlCd 19-Aug-% at 11:09 AM 
Tele. !919·, 544-5729 • Fa.~ t919) 544-~49: 
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Client: Eastem Research Group 
Project Number: 38139 

Sample Report 

·. ·· Con:;// ··· :·:Rt: . ;;:: , ·Dilution· · ·Tofah*-1 •.
lmlt\ ·.•.. Rnarvot··· Rsutt.+~~i....··::···;-~·,·· ·· _;·&dcr ,-1.397 275 175 ,oo < 0.786,Be -0.034 275 175 100 < 0.157 

Cd 0.340 275 175 100 1 < 0157 
Cr 16.179 275 175 ,oo 2.54 
Pb 9.324 275 175 100 1.47 
Sb 9.170 275 175 100 1.44 

Tnangle Laborat0nes. Inc. 
801 Capaola Dnve • Durllam. :--lorth Carolina 27713 Printed: 20-Aug-96 ar 09:56 A.\.1 
Tele (919) 544-57:!9 • Fax: 1919) 544-549~ 
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Client: Eaflern Research Group 
Project Number: 38139 

Sample Report 

Be -0.348 NIA NIA 100 1 < 0.100 
Cd -2.464 NIA NIA 1m 1 < 0.100 
Cr 44.118 NIA NIA 100 1 4.41 
Pb -4.064 NIA NIA 100 1 < 0200 
Sb 19.542 NIA NIA 100 1 ai. 

i 

T:1angle LaboralDnes. ln~. 
801 Capllola Dnve • Du::iarn. ~ort!J Carolina '.:771:3 Pnmed: 19-Aug-96 at 11 :09 A.1\1 
Ttlt i919·· 5~-~-:-~9 • ?ax (9191 544-5491 
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Client: E.Nem Re5eal'dt Group 
Proiect ~umber: 38139 

Sample Report 

As ·2.712 305 206 100 1 < 0.744 
Be -0.012 305 205 100 1 < 0.149 

0.016 305 2a5 100 1 < 0149 
Cr 17.490 305 205 100 2.60 
Pb 7.328 305 205 100 , 09 

Sb 8.087 305 205 100 1.20 

Tnangle :...aboratones, Inc 
801 Capitola Dnve • Durham, North Carolina 27713 Printed :Q-Aug-96 :u 1 I :09 A.\1 
Tele: !919'., 544-57:?9 • Fax: /9191 544-5491 
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Client: Fsem Research Group 
Prolect ~umber: 38139 

Sample Report 

AIWlb.. 
As -4.839 75 
Be 0.004 75 

Cd .n :A?? 75 
Cr 13.383 75 
Pb 0213 75 
Sb 6.394 75 

75 
75 
75 
75 
75 
75 

100 
100 
100 
100 
100 
100 

1 < 0.500 
1 < 0.100 
1 < 0.100 
1 1.34 
1 < 0200 

0.639 

Triangle Laoora:ories. !nc. 
801 Capnola Dnve • Durham, Nortb Carolina ::?T113 Printed. 19-Aug-96 at 1 I ·09 Ml 
Tele (919• 544-5i:9 • Fax (919) 544-5491 
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Client: Ea\1ern Research Group 
Project Nwnber: 38139 

Sample Report 

I.Jiluoon ,
Fat:tor . .. 

TocaJ ug:
Result • • . 

As 3.467 NIA !\VA 100 1 < 0.500 
Be -0.016 NIA NIA 100 1 < 0.100 
Cd 0.262 NIA NIA 100 1 < 01CO 
Cr 22.829 NIA NIA 100 1 2.28 
Pb 15.624 NIA NIA 100 1 1.56 
Sb 10.672 NIA NIA 100 1.07 

Triangle Labora1ories, Inc. 
801 Cap11ola Dnve • Durtam. North Drolina 2i713 Pri.n~d 19-Aug-96 31 11:38 AM 
Tde: (919) 544-5729 • Fax: (919) 544-5491 
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aient: Eastern Research Group 
Project Number: 38139 

Sample Report 

,51.019 75 75 100 5.10,Be 0.004 75 75 100 < 0.100 
Cd 0437 75 75 100 1 < 0.100,Cr 15.032 75 75 100 1.50 

15.539 75 75 100 1.~'i 
75 75 100 9.83 

Triangle Laborato:ies, Inc. 
801 Cap11oia Dmc • Durbam. North Carolma 27713 Pnmed 19-Aug-96 ar 11 38 AM 
Tele. i9!9) 544-57~9 • Fax :919) 544-5491 
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Client: F.a.mrn Research Group 
Project ~wnber: 38139 

Sample Report 

.. On; __ ............nt;: '. OilJb,:: TotaiUQJI.-~· .--~•.· ~·-·· lual...:\ .. ·TffllfVol .: firlafVd. ···Fad!Y • ·Result 
As 3.958 l'VA l'VA 100 1 < 0.500 
Be -0139 l'VA NIA 100 1 < o.,oo 
Cd 1.391 l'VA NIA 100 1 0.139 
Cr 37.511 NIA NIA 100 1 3.75 

" 

,Pb -3.136 l'VA NIA 100 < 0200 
Sb 16.296 N.IA NIA 100 1 1.63 

Triangle Laboramnes. Inc 
801 Capitola Dri\'e • Durham. Son.b Carolina ~7713 Pnnted l 9-Aug-96 at II 38 AM 
Te,e. (919) 544-5729 • Fa,-: (919) 544-5491 

3~ 



Client: Eastern Researdt Group 
Project Nwnber. 38139 

Sample Report 

·.~ 

1894.157 l 335 
Be -0.087 335 
Cd 3.422 335 
Cr 19.119 335 

8.445 335 
3435.771 335 

i 

""'.'riangle Laborato:-ies. 1:1: 
8Ci Cap11o!a Dnvc • Durham, Nonl! Carolina 2"7713 
Tek f9l9~ ."-44-5729 • f,,.x. C919:, ).:..t-5491 

~ 100 1 270,235 100 < 0.143 
235 100 1 0.488 
235 100 1 2.73 
236 ,oo 1 120 
235 100 1 ,iQ() 

Printed. 19-Aug-96 aI 11 :38 A.\-1 
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Client: Emtem Research Group 
Project Nwnber: 38139 

Sample Report 

.nt.,< •.:::(Ji..: ., nt:=·.,· ' ' : : Di.Ilion;' T(l(aJt,V
T~Vof 'Used Fm¼>L•. fa:tor' Result·,, 

As -0.290 NIA NIA 100 5 < 2.50 
Be 0.051 I NIA NIA 100 5 < 0.500 
Cd 0.191 NIA NIA 100 5 < 0.500 
Cr 13.435 NIA NIA 100 5 6.72 
Pb -0.402 !\VA !\VA 100 5 < , 00 

Sb 6.~ NIA NIA 100 5 347 

Tnangle Laboratones, Inc 
80i Capi1ola Drive • Durham. ~onh Carolina 27il3 Pnnted· 19-Aug-96 at 11 :38 AM 

Tele <9191 544-5729 • Fax· (919) 544-5491 
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Client: Emf.em Researdl Group 
Proiect Number: 38139 

Sample Report 

As .&n1 7B3 335 ?AA 1m 5 286 
Be -0.019 335 235 100 5 < 0.713 
Cd 1.035 ~ 235 100 5 0.738 
Cr 3.183 335 23:5 100 5 2.27 
Pb 2126 335 235 100 5 1.52 
Sb 743.292 33.5 235 100 

I 

Tnanglc l..alxlra1om:~. lo1.:. 
801 Cap1:ola Dnve • Durllall':. Nonh Carolina '.;iiJ3 Pr.Lied: 19-Aug-96 at 11:38 AM 
Tde (9!9: S44-5i~9 • Fa;r. (919) 544--5491 



Client: .E.aRern Research Group 
Project !'lumber: 38139 

Sample Report 

As 1.785 IIVA IIVA. 100 1 < 0.500 
Be -0.015 IIVA NIA. 100 1 < 0.100 
Cd -1.167 NIA NIA. 100 1 < 0.100 I 
Cr 24.416 NIA NIA 100 1 2.44 ! ,Pb 0.679 NIA !\VA 100 < 0200 
Sb 24554, NIA NIA 100 1 2.46 

Trianile Laboratones. Inc. 
801 Capi!Ola Dnve • Durham. ~orth Carolina 27713 PriDled: !9-Aug-96 at 11:38 AM 
Tele (919) 544-5729 * Fax· (919) 544-5491 
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Client: Eastern Researdt Group 
Project Number: 38139 

Sample Report 

1761.878 370 270 100 1 241 
Be -O.Z31 370 270 100 1 < 0.137 
Cd ..o.~ 270 100 1 < 0.1'.37 
Cr 27.330 370 270 100 3.75 
Pb 2.299 370 270 100 0.315 
Sb 3150.432 370 270 100 1 432 

Triangle Laborawries. Inc. 
801 Capn:ila Jn\'e • Durham . .:-.onh Carolina 27713 Printed 19-Aug-96 at 11:38AM 
Tele <9J9i 5~-57'.;9 • Fa., 19191 544-5491 
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CHent: Eastern Research Group 
Project Number: 38139 

Sample Report 

: ..........:...: ·:. 'c:,Conc.. \. 
···.: ·1,in/1\ :· 

mL:·:·,:' 
: ·Totatvot·: 

Olluoon 
Fac1cr'· 

Tota!~ 
Result : 

As 1760.417 370 270 100 24· 
Be -0.259 370 270 100 , < 0.137 
Cd 0.209 370 270 100 1 < 0.137 
Cr 23.011 370 270 100 3.15 
Pb 3.971 370 270 100 O.~ 
Sb 3156.865 370 270 100 433 

Tr.angle Laboratories, Inc. 
801 Capitola Drive• Durham, l'-ionh Ci!!oli.na 27713 Printed l 9-Aug-96 at 11.38 A.\1 
Teie. /919) 544-5729 • Fax: (919) 544-5491 

4R 

http:Ci!!oli.na


Client: F..affl!rn Research Group 
Project :Sumber. 38139 

Sample Report 

· , 
· 
· AnAllita' •:· 

.. r-~ 
•-::'-'YI...._·,
• ,ftcI.J 

...a .. ' ... ···-~-" • :-, 
.. ua._:,· -;_,.;C;a-.:;.._ '···.:.·~·-;..---·•.••_,_._-..·Tota1vo1.' · tlsa:F '!W'wi. 

....._""--
~-~'·. 
r"'lll,WI' 

J_...._,_,_.,, ·,.' 
,· .. ,---~--..... 

· nc:,,,ul\ 

: 

As 3.143 NIA NIA ioo 1 < 0.500 
Be --0.013 NIA NIA 100 1 < 0.100 
Cd 
Cr 

-? .4?4 
36.741 

NIA 
NIA 

NIA 
NIA 

ioo 
100 

, , < 0.100 
3.67 

Pb -3.920 100 1 < 0200 
Sb 16272 NIA NIA 100 ,.s..~ 

Triangle ...aborawnes. Inc 
gc; Capilol.i :)n,e • Dw-ilam. !',;uni: Carol1ru1 :7713 Pnnll!d: I9-Aug-96 a: 11 :38 A.1/. 
"'."ele. i919; 544.5-:;29 • Fax. (9!9) 5.!.4-5491 
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Client: Eagem Research Group 
Project ~umber: 38139 

Sample Report 

As 1532.855 360 260 1m 212 
Be -0.021 360 260 100 1 < 0.138 
Cd 1.000 360 260 100 o.1~ 
Cr 26.304 360 260 100 3.64 
Pb 6.497 360 260 100 0.900 

?A')Sb 2874.~7 360 100 398 

T:,angle Labof3tories. Inc. 
801 Capitola Drive• Durbam. Nort.b Carolina :?i713 Prmted: 19-Aug-96 a.r. 11 :38 A.\-1 
Tele (919) 544-5729 • FaJt: (919> 544-5491 



Client: Eastern Research Group 
ProiectNum~r: 381~ 

Sample Report 

Cone. . 
.T:;._'?-v··..,_'..·:.. , "-,::.~'· ·,'-.:.,..·.• ...'.• '..•.'.·.~[/,' ODiuli:;in • ,,;Jotarug. , . ·· adtS>' ...... UI •· " . nr- Y"'L : · ::,;.~,: . . ·:··Rasut 

11.033 NIA NIA 100 1 10 ,Be 0.048 NIA IIVA 100 < 0.100 
Cd 0.075 NIA f\VA i 00 1 < 0.100 
Cr 22.,55 NIA IIVA ioo 1 2.22 
Pb 9.939 f\VA 100 1 0.994 
Sb 34.979 NIA 1\1/A 3.50I 

: 

I 

! 

I 

Tnangle :..abon~nes. Ir..: 
80 I Cap1 :o:a Dm e • Durbam. Sortb Carolma 2771: P!--inrect 19-Aug-96 at 11:38 Afl,-1 

T~lc. (919: 54-1-•,:!9 • fa,.· (Sl0, :-44-5491 
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Client F.astem Research Group 
Project Nmnber: 38139 

Sample Report 

.·· .. 1~~ ;;: ·~;;C/:;;+:Jn::·5;:i:;~/!'.;,:~·,.,:, ,,T= 
As 929.483 410 310 100 1 123 
Be -0.030 410 310 100 1 < 0.132 
Cd 0.193 410 310 100 1 < 0.132 ,Cr 28.736 410 310 100 3.80 
Pb 4.545 410 310 100 1 0.601 
Sb 1593.824 410 310 100 211 

Triangle w.boratories. Inc. 
801 Capitola Drive• Durham, Nortb Carolina 2771~ Pr:inied: 19-Aug-96 at 11:38 AM 
Tde: (919) "44-5729 • Fax: (919) 544-5491 
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Client: Ea.mm Research Group 
Proiect :Sumber: 38139 

Sample Report 

As 16.425 N'A 
Be 0.061 N'A 
Cd ·1.040 N'A 
Cr 2~275 N'A 
Pb ·2.263 N'A 
Sb 25.332 N'A 

fl.VA 100 1.64,flVA 100 < o.,oo,fl.VA 100 < 0100 
N'A 100 1 2.13 
flVA 100 1 < 0200 
N'A 100 253 

7nangle i..aboratone~. Im: 
SC I Capnoia iJn, e • Dw-ba.c:1. J\orth Carolina :z-;-; 13 Printed 19-Au~-96 at 11 38 AM 
7ele r9J91 54-!-~".'::o • Fax: (919' 544-549: 
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Client: Eastern Research Group 
Project Nwnber: 38139 

Sample Report 

lac. 440 
Be -0.016 440 
Cd -0.880 440 
Cr 26.33.5 440 
Pb 2.886 440 

1647.914 440 

Triangle Laboratories. Inc. 
801 Cap1mta Dnve • Durham. Sorth Carolina 27713 
Tele: (919) 544-5729 • Fax: (919) .544-5491 

:~.; . Oi1utfori :, Tocah~. 
Fnil\/cl. F.aclct'. 'Result 

340 100 121 
340 100 , < 0.129 
340 100 , 0129< 

340 100 3.41 
340 100 0.373 
340 100 213 

i 
I 

?noted: 19-Aug-96 at 11 38 A.\.1 
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Client: £.agem Research Group 
Project Number: 38139 

Sample Report 

20.070 NIA NIA 100 1 2.01 
Be 0.018 NIA NIA 100 1 < 0.100 
Cd -0.447 NIA 100 1 < o.,oo 
Cr 23.476 NIA 100 1 2.35 
Pb O.M7 NIA NIA 100 , < 0200 
Sb 24.939 NIA NIA 100 2.49 

i I 
! 

Tnangle Laborarones. lr.c 
801 Cap1tcla Dr.ve • Durham. :--;orth Caroli.'la '.;7713 Pnnted 19-Aug-96 al 11:38 A.\1 
Te.e: <9l~· 544-57::9 • Fax. i9:9: ~44.549; 
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Client: Eagern Research Group 
Project Number: 38139 

Sample Report 

~
··M!ldor .. 

.TdaJui:1, . 
.• Result-' .. 

130 
Be -0.130 435 335 ,oo 1 < 0.130 
Cd -0.595 435 335 100 1 < 0.1~ 
Cr 25.451 435 335 100 1 3.30 
Pb 4.327 335 100 0.562 
Sb 1867.377 436 242 

Tnangle Laboratories. Jnc. 
801 Capuola Dnve • Durtwn. Nonh Carolina 27713 Pnnied: 19-Aug-96 at 11:38 AM 
Tele (919) 544-5i29 • Fax. (919l 544-5491 

54 



Client: ~m Research Group 
Project Nwnber: 38139 

Sample Report 

As i.67, I NIA 
Be -0.006 NIA 
Cd ! -i.270 I NIA 
Cr 24.06i NIA 
Pb -0.436 N'A 
Sb i2.522 NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

,100 < 0500,100 < 0.100 
100 1 < 0.100 ,100 241 
100 1 < 0200 
100 1.25 

Tna.ngie Laborator.es. Inc. 
80 l C:ipucl.3 l.r.1,c • ::>ur:iam. :-.~:"th Carolina :,713 Pnnted 19-Aug-96 :u 0119 PM 
Teie 1919' :-4-1-5710 • ?ax 1919 - 544-549'. 

http:Laborator.es


Client: Eastern Research Group 
Project Nwnber: 38139 

Sample Report 

:,··· ~;::n ::.(:~: )ltil.i~~J tri~? ;)~~,:· i::;••= ·•·; :r=:;,·· 
?O("tAs -11.004 101"1 100 ; < 0.763 

Be 0,(64 290 190 100 1 < 0.153 
?QC) ,Cd 8.609 190 100 1.31,Cr 12.093 290 190 100 1.85 ,Pb 4.834 290 190 100 0.738 ,~ 1.187 ?QO 190 100 < 0.611 

Tnangie Laborawnes. Inc. 
801 CapuolaDnve • Durbam. ~orth Carolina 27713 Primed• 19-Aug-96 at OLl9 PM 
Tele 1919) 54-1-5729 • Fax (9191544-5491 



Client: Eastern Research Group 
Project Nmnber: 38139 

Sample Report 

< ;··. 

·• AMhitQ. 

As -2.680 ~ 1Qn 100 5 < 3.82 
Be 0~ 290 190 100 Sc ~ro 
Cd 2.074 290 190 100 5 1.58 
Cr 3.C62 290 190 100 5 2.34 
Pb 0.638 290 1QO 100 5 < 1.53 
Sb 2. 1n 290 190 100 5 C 3.05 

Triangle l...ahor:uorie~. Inc. 
80l Cap11ola Drive • Durham, !'.or..h Carolina 27713 Primed 19-Aug-96 ac 01·19 PM 
Tele !9:9: 5.:..!-5"7.29 • Fa.-... (919) 5~-549; 

5S 



Client: Emtem Resean:h Group 
Project Nmnber: 38139 

Sample Report 

As 1 490 NIA 
Be 0.035 NIA 
Cd -1.420 IIVA 
Cr 24242 NIA 
Pb 1.642 !'-VA 
Sb 15.927 NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

100 1 < 0.500,,oo < 0.100 
1m 1 < 0.100,100 2.42 
100 1 < 0.200 
100 1.59 

Triangle Laboratories. Inc. 
80 l Capitola Drive * Durham. :--;orth Carolin.a 27713 Prwted 19-Aug-96 at 01:19 PM 
Tele (919\ 544-5729 • Fax: 1919) 544-5491 



Client: Ea.gem Research Group 
ProjectSum~r: 381~ 

Sample Report 

As 0.553 !'VA 
Be 0.069 !'VA 
('~ -1_.d.l:;0 !'VA 
Cr 21.829 !'VA 
Pb 0.584 !'VA 
Sb 11.454 !'VA 

NIA 
NIA 
N.IA 
N,/A 

N.IA 
NIA 

,oo 1 < 0.500 
100 1 < 0.100 ,no , < 0.100 
,oo 1 2.18 ,100 < 0.200 
100 1 1.15 

Tnang:c: Laboratonc~. Inc 
s:1 Capitola :::)ri\'e • Durham. Sor.L Carol:J.a 2--:- 13 Pnmt:d: 19-Aug-96 a, 01:19 PM 
Tele (O]O) 54-l-'.'"':9 • Fa:<. ,_9:0., 54-+-54c: 

GO 



Client; £.a.gem Research Group 
Proiect Number: 38139 

Sample Report 

As 
Be 
Cd 
Cr 
Pb 
Sb 

-0.?I;.~ 
0.065 

-1.250 
23.443 

1.415 
14.192 

. :m.; . i<ni; >\> 
TctatVok. ··.·.'·Used• . 

NIA NIA 
NIA NIA 
NIA NIA 
WA NIA 
NIA !\VA 
NIA NIA 

<iri.- • •· 
Final:Vol 

100 
100 
100 
100 
100 
,oo 

"· . Oili.llbn: 
'~-

1 
1 
1 
1 
1 
1 

< 
< 
< 

< 

TotaJui:i . 
R8Slllt 

0.500 
0100 
o.,oo' 
2.34 · 

0200 
1.42 

Tnai:glt: Laboratone~ Im;. 
801 C:ip:tola Dnvc • Durham, ~ortll Carolina 27713 Pnnu:d: 19-Aug-96 at 01·19 P!\-1 
Teie !919:; 544-~i29 • Fax. 19!9l 544-549! 
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CUent: Eastern Research Group 
Project 1'umber: 38139 

Sample Report 

. Con:._:,'·: . : ·., 'JnL. ,(:. 
tonill . T<JialVot 

As. 32.416 NIA 
Be -45.990 NIA 

NIA 
Cr 325.273 NIA 
Pb 19.844 NIA 
Sb 45.971 NIA 

T:-.ang ie Laborat-::nes. Inc 
801 Ca?1tcla D:-i·.·e • Dur:ham. :-,.;ort!l Carolina 2i713 
Tele t919• 54-!-5,19 • Fax \919'- 544.54c1 

NIA 100 1 3.24 I 

NIA 100 1 < 0.100 
NIA 100 1 < 0.100 
NIA 100 32.5 

. 100NIA 1.98 
NIA 100 4.60 

Pruned 20-Aug-96 al 04. 19 Pl\! 

I 
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Client: £..a.gem Research Group 
Project Number: 38139 

Sample Report 

As -5.548 150 i50 1M i < 0.500 
Be 0.04, 150 150 100 i < 0.100 
Cd -1.575 150 150 1M 1 < 0.1M 
Cr 19.587 150 150 100 1.96 
Pb -0.485 150 ,so 100 , < 0.200 
Sb 150 150 100 0683 

Triangle Laboralones. Inc 
801 Capitola Dnve • Durll.a.m.. Nort.b Carolina 27713 Pnnted: 20-Aug-96 at 0419 PM 
Tele (919) ~5729 • Fax: (919) 544-5491 
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CUent: ~ Researd:t Group 
Pryiect Number: 38139 

Sam,le Otnicate 
. ··. Tolalug 

;. , IRe,sut 
142 141 1411 .,.,~ 0.7o-/4 

Be < o 1m 0 100 0.177 <RDL 
Cd 
Cr 

< 0.100 

18.9 
-10 157 < 0.100 

IQ-, 
-11.224 
191.7'i'i 

<RDL ,.~.. 
Pb < O?M n?M • u?AA <RDL 
Sb l r,Q 111 1112.0'.!0 1.~ 

Tnangle Labora~ones. Inc 
801 C.:ipnol.a Dr.ve • DurtiaJr .. :--;c ::,,13 Pr 19-Aug-QI\ at m48AM 
Tele ,919: 5..W-~-:-::~, • Fax '.Sl9) 5~-:-4t;i 



Client: Ea.stem Research Group 
Project ~umber: 38139 

nunlicate 

· ·· .... ·· ;Tdatug. : . <.•·• ..·•.:!!_:: .... }f91. >l=JPO. . 
... ···.RelilJl·.:· .. _,.,._ ....... T~1.< ···0onc: :·: .... : 

As '.ll.'i 2'i9.074 261 M., 0.95% 
Be < 0 1 n (}_()dj) < n 1·n <RDL 
Cd o,n '-1.529 f'l467 <RDL 
Cr ., c;~ 20.799 ? 'i3 0.00% 
Pb 1 SI? 14.0U 191 ]"jl\HI <RDL 
Sb ?OR 171.075 214 175.716 2.84''/o 

Triangle Laborarones, Inc. 
801 Capitola Drwe •Durham.NC 27713 P 19-Aug-96 31 

Tele 1919) 544-5i29 • Fax: (919) 544-5491 

http:�Durham.NC


Client: E'.iNem Research Groop 
Project Number. 38139 

Sarmle 

Anali;,is, 

.:Tccal ug . 
~·i' 

:.·.:.•.~~.·.. ···; ;.·. ..,, ,........ .... •:,.• . : ':,T-:ug:.,··,. . .:, Rast!lf. ..... 
As :, n c;M , ,-u < O(M ., ~(I(\ <RDL 
Be < O.IM -" n•q < 0100 -" n" 1 <RDL 
Cd < 0 100 ..0.t.M < 0.100 ..0.674 <RDL 
Cr ., .i.11 ?4 Sll'i ,.n I 27 7'Q 11.00/4 
Pb < 0.200 -2.322 < 0.200 -1.623 <RDL 
Sb 1 rn 1n "°" 1n.<. 10 "'-<IA 2.~. 

Tr.angle Labcratories. Inc. 
~C: C.1pi1ola Driv~ • Durban:. '.'IC 27"713 Pr 19-Aug-96 at 11: 11 A..\1 
Tele (9:9, 5~.5-::::9 • Fax (919) 544-5491 
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Client: Emt.em Research Group 
Proiect Nwnber. 38139 

5amole Duclicate 
'. APO''. 

;,":: :_: ·, 

As < 0.786 -2.472 < 0.786 -1.397 <RDL 
Be < 0.157 -OO'i6 < 0.157 -0.()'l,4 <AOL 

I< Ot'i"1 ..()lfi7 < Ol'i7 <RDL 
Cr 3.31 21.044 2.54 16.179 <AOL 
Pb 1.10 6.9SI? 1.47 -c::ROL 
Sb 186 11 !:Pl 144 9 170 <RDL 

TriangleLaboratories. Inc. 
801 Capitola Dnve • Durham, !'l;C 27713 P 20-Aug-96 at 0956 AM 
Tele: (919) 544-5729 • Fax: (919) 544-5491 
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Client: ~ Research Group 
Proiect N'umber: 38139 

Sarrole Dt.nic:ate • . • • ... 

T<*tug . ···. :- / .. _. TTQllll.ug\i :;. ··· · ~ '" )Rfio · 
" •Rasuft .. ·.Ccn:,.· , .••. ·,:<(~~;;:;. >>~';/ :,>,,·, 

nc;m I 71!~ , 0~ <RDL"?"'~ 
Be < 01m -" 01 '\ c n,m noo,; <RDL 

< 0.100 -1 16i < 0. HY: -L217 <RDL 
Cr 2 44 24~1,.; ') 'ii\ ?'i,~ 4.41% 
Pb < 0.200 0.679 < 0.200 OSZi <RDL 

'l4 ~~ 1.96 19."'4~ <RDL 

Triangle Laboraiories. Inc 
801 Capttol.a Dme • ::>um..1lll. '-C '.:7713 Pr 19-Aug-% at 1140 A.\1 
Tete· <919, ~-5'."~9 • Fa.x i9!9) 544-'.-4'il 

6S 



Client: East.em Research Group 
Project :'.'iumber. 38139 

As ?.4 I 1'7"-1 87li ?.d 1 17M41.7 0 00% 
Be ,< o 1~7 .f)n1 e o 1~7 .() ?'iO 

Cd i<' 0 117 ..(l :IQ.i I< 0 P7 <AOL 
Cr 37~ 27.330 3.t~ 2'l011 17.4% 
Pb O115 2.299 0."4.l 3.971 <RDL 

0.23% 

Triangle Laboratorie5,. Inc. 
801 Capitola. Drive* Durtiam. SC 27713 P 19-Au~-96 at 

Tele: (919) 544-5729 • Fax: (919) 544-5491 

6 :) 



Oient: Emtem Research Group 
Project Number: 38139 

Sarmle 
· · Ta-,,.;. 
·,·cc-:,~:'··. 

n 'i'i1 ., 
Be < n 100 n n,,;a .e. 

Cd < 0.1M • }..d.'iO < 
Cr ? Ii! ?12?0 

< 0.200 O.'iR.4 < 

Sb 11.4~ 

Tri.angle l..:lbora1ories. Inc 
801 CJ;mola D:,ve • Durllam.. ~C 27713 Pr 
7ele. <919·: 544-5729 • Fax {919) 544-5491 

OWl 

n 100 

O_HYl 

?U 
0 ')O{) 

1 4? 

i 

19-Aug-96 

Jl?,;'l <ROI. 
On.<.'- <AOL 

-1 ?'iQ <AOL 
7'l .d.i'l 7.08% 

1.415 <AOL 
14 107 <RDl 

OL20P.M 

70 



Client: Eamrn Research Group 
Project Number: 38139 

Native Simnl,,i Serial Dilution 

Cd 
Cr 

Pb 
Sb 

< 
< 

;.,-

161 

0.100 
01M 

,0.1 

O?M 

12"i 

)f,0721 'i 

omo 
.10 ll,o 

201..:lt'ill 
.1,; ~Jl 

1249 'iR(l 

< 
< 

< 

171 

n'iM 
()<;M 

?1'.6 

lM 

137 

0122 
.?.4?' 

53.287 
I Mq 

6.02% 
<AOL 
<RDL 
27.8% 
-::AOL 
9.16% 

Tnangle :.aoor.uories, Ille. 
80 I Capitola Dnve • Durtlam. :-JC 277 I 3 Pr 19-Aug-96 10:48 A.\1 
Tele: (919) 544-~729 • Fax. (919) 544-549! 
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Client; Eastern Researd1 Group 
Project Sumber: 38139 

Native Sa.rrole Serial Dil• itinn I 
~ ,;;, Totl!d1,!g , < ~ "' RFD ' 

.eon:x, _. :e.. :I/~11t · .__ ; >--~'. f' t>, · AneMe-
As 23.7 198.723 ?fi.'i 44414 <RDL 
Be < 0 119 0.011n < O '196 0.039 <RDL 
Cd -:i /'I<;? < 0 'i96 <AOL 
Cr 3.3':l 27 895 9 OS 15 236 <RDL 
Pb 1n 14,~""'- 1.21 <RDL 
Sb l'-.6 130.478 19.2 32.281 <AOL 

! 

Tna.ngle laboratone$, Inc 
80: Dp1tola Oriv: • Durtw:n. :-;c 2;; 13 P 19-Aug-?6 a: IO 48 A.'-1 
Tele. cs:s-, ~-5729 • I-ax: <919\ :,..-..,49: 

72 

http:14,~""'-1.21


Client: Eastern Research Group 
Project Number: 38139 

NativeSarmle Sera1 Dilution :--1 
,:,• . . . ... -RPO .. I 

I 

As < <RDL 
Be < 0.100 -0 004 < 0.500 0.04'1 <RDL 
Cd < o,m <RDL 
Cr 2 10 21.002 S.64 II ?.QQ <RDL 
Pb l 00 <RDL 
Sb 346 6911 <RDL 

Tn.angle Laborawne~. lnc 
801 C:ipitola Dnve • Durham. ~C 27713 Pr 19-Aug-96 al 11 11 AM 
Tele f919) 544-5729 • Fax: (919) ~5491 

73 



Client: ~ Research Group
Protect Number: 38139 

Serial Dilution 

Native SaJmle Serial Dilution , ,·> ··· 

~~ .·' ..... ··=~= ...,,..,., .~_:· !'::[=rm:lli.·-:.~:;.:U:} .:.:;~ 
..4~() ,I f\1 _, i;i.-;~< < <RDL 
..()Ml! IHtM (I /)')QBe 0 11i1 < <RDL 

Cd 0.190 1,1 lc/'\ < Qlc()1 0.'~10 <RDL 
Cr ~ 12 10414 4 .il 1 <RDL' "4 
Pb 2142R 4 51 5.617 ,i:ini 

1 c,q Q 1101! I 4 c.n C.",10 <1=1111 

Triangle Laboratone~. Inc. 
801 Capitola Drive• Durllam. !'.C 2771:: ~ 20-Aug-96 at 09 56AM 
Tele (9191 54-1-~~2~ • Fax: (9191 '-44-5491 

-{ .. 



Client: Eastern Research Group 
Project :Sumber. 38139 

NativeSaimle Senal Diution 
.·. 

Tdafug .. TdahJJ;J···•·. 
•• Amiut. •·Raes•. " 

c:;~\· '• R.,.;.,lt .. ·: 
., '-flAs .~ 0'\00 1 O<;JI ~ 

Be < 0.100 -0.139 < o,;m 
Cd n 1,Q I 391 < n '.iOO 
Cr l.7'\ ~7.S11 f.,72 

Pb < 0200 -'l.1'\li ,e 1 00 
Sb 1.63 16.~ 147 

···ugt.. .. 
Cone. 

•· 
RPO 

_I) ')Q{\ <RDL 
0051 cRDL 
0.191 <ROI 

H.4l'i <RDL 
..()Ml'? cRDL 
,-o~-:i <RDL 

Tnangle Labcratones. Inc. 
801 (Jpuola Dnve • :::lw11am, NC 27713 Pr 19-Aug-9{i aI 1140 A.\1 
Tele 1919: ~44-5i29 • Fa~ (919) 544-5491 



Oient: :E:INern Research Group 
Project Number. 38139 

Native~,....,i., 
·•:r.iug::

'Rescit 
As ?70 1.l!Q4_1~7 ?O,; 40J.7'i1 5.76'¾ 

Be < 014-. -O.AA7 < n_711 -0 010 <RDL 
Cd 
Cr IQ 1lQ , ,., ,. lll'.1 <RDL 
Pb 1 "" R .4.d.<; 1 t;? ? 1?.t'i <ADl 
Sb 490 3435.771 .530 7,1.1 ?0"1 7.84% 

Triangle Llbor:Hone~. Inc 
1!0 I Capnola ::>r. -.·c • :::Ju."tal::l. !',;( 27713 P 19-Aug-96 al 11:40AM 
:-ele: (919; 5...!-~,:9 • F.v- ,9!9l 544-5491 

,.. ,.. 
' !_~ 



CUent: Eat.em Research Group 
Project ~umber: 38139 

. . 

~.:......... . 
Native S.l'TnlA 

r.~-·.••~L·•·.•·•,i,... •_·....·..· 
........... 

Serial Dilution 

;•_-·.~"~."..•..•.•.:.·.:,.t.·.·· >><Tmifll!J ·.. 
t._.nrr .. ::·,·;;;:·: ·~· 

'ug{L ·•· 
Cone.• 

... RPO: . 

As < n ._m 1 l'i71 < .., ~() .?nn.c. 
Be < O.IM -0.006 < 0.500 
Cd < 01M -1 ~70 < n ,,;oo <RDL 
Cr 2.41 24.061 3.2, 
Pb < n-,m ..I\ 4."t"- < 1 00 .o 'i'i7 

Sb 1.25 12.'1?'? < 2.00 1.929 <RDL 

Tnangle Laboratones. Inc. 
801 Ca.p1toiaDnve • Durtiam. NC 27713 Pr 19-Aug-96 0l.2OP~1 
Tele (919) 544-5729 • Fax (919) 544-5491 



Client: East.em Research Group 
Project Number. 38139 

Seria!DikJtion ·•I .,_ '" I 

•• TD6J!ug>. 
Rest.a'·' 

RPO•· 

As < 0'7i<.1 -11 ()("1 < <RDL 
Be < IH'IY1< 0,07Q <RDL 
Cd 
Cr 

1.11 
1.85 

8 _,<,{)Q1, l'\O~ 
1.'iR 2.074 <RDL 

<RDL 
Pb 0.f>3& <RDL 
Sb. < 0611 l.187 < 3 OS 2.17i <AOL 

: 

Tnangle Labora10nes, Im: 

80! C:ipnola Drive• Dw1lam. !',;C 27i13 P 19-Aug-96 at OUOPM 
Tele !919) 54-l-5".'~9 • Fax r9l9 54-1-5491 

78 



Client: Eastern Research Group 
Project Number. 38139 

QA: Matrix Spikes (Post-Digestion) 
Chent SamDle ID: FKL-86 84 85 PDS 
lLI Samnle ID: 131-59-lABC PDS 
Date Prepared: July 24-31. 1996 
Date Analyzed: Aueust 14-16 1996 
Matrix: Alf 

Post-Di ies1ion Soike poc;r.Qj~ ~n ~ke D, n licate 

1637.58 50 LOWSPIKE 
Be 47~ 50 95~L 
Cd 3.;,46 50 71 °/c 
Cr 252.30 50 102·¾ 
Pb 32.40 50 &s0/c 
Sb 1295.29 50 LOW SPIKE 

Tnangle Laboratories. Inc 
801 Capitola Drive• Durham. SC 2Ti13 Pnnted: 19-Aug-96 at 10:48 .t...M 
Tele: (919) 544-57:29 • Fax. (919) 544-5491 

'79 

http:poc;r.Qj


Client: Eamm Resea:rdJ Group 
Project !"iumber: 38139 

estion) 

Post-Di iPstion Soike Post-Oinl !mon SDke Dur icate 

236.22 50 75~ 
Be 48.31 50 97"/c 
Cd 52.71 50 ggo;. 
Cr 75.18 50 95o/c 
Pb 
Sb 174.80 50 8.9"/c 

I 

Tnangle L:.borator.es l:i:: 
801 Ca;:ntola Dmt: • Durham. ~C rn 13 Pnmed: J9-Aug-96 at I0:48 AJl,1 
Teie :919'. 544.5729 * Fax: (9!9) 544-549i 

http:L:.borator.es


ClieIJ,t: Eastern Research Group 
Project Number. 38139 

QA: Matrix Spikes (Post-Di,gestion) 
n,~nt Samole ID: FKL-51 PDS 
11..I S:1mn!e ID: 131-SQ-tiA PDS 
Date Prepared: July 24-'.ll. 1996 

Date Analvzed: Aumst 14-16. 1996 
Matrix: Air 

Post-Di leStion Salke Post-DiN <:11011 Saike Du, ~icate 

A.o: 5225 50 104~, 

Cd 49.49 50 ggo;. 
Cr 74.33 50 107"J. 
Pb 62.50 50 Q7C/c 
Sb 59.61 50 101°;, 

Tnangle Laboratones. Inc. 
801 Capitola Drive* Durham, NC 27713 Pnnted. I9-Aug-96 l Ll 1 A.\.1 
Tele: (919) 544-5729 • Fax: (919) 544-5491 
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Client: ~ ReseardJ Group 
Project Number: 38139 

Post-Di ,-,;on ~ke Post-Dil"lol cnnn ~Du• icate ··. -: .· 
1 

;! _:. >t> ·:.;~~'.['~~'{ it:,0~1:(f.ti )\t~\I\~~~l li~iE~JLJf~j~:: 
As ~~ ~ ~0,1 

Be 47.28 50 95°~ 
Cd 49.82 50 91'°/4 
Cr 65.80 50 ~ 

Sb 55.98 50 9'2°A 

Tnangle Laboratories, Inc. 
801 C:ipitola Dnve * Durham, ~C 27713 Printed: 19-Aug-96 at 11:11 AM 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

82 
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Client: ~ Research Group 
Project Number: 38139 

QA: Matrix Spikes (Post-Digestion) 

1J;;~J)~i\i' ;j~~~ :L,::;~~ ;}~~>~:· L:~. 

Oient Samole ID: FKL-20PDS 
11..1 Samole ID: 131-59-12A PDS 
Dare Prepared: July 24-31. 1996 
Date Analvzed: IA111rust 14-16. 1996 
Mauix: Air 

Post-Di 1'K'titv Soike Post-Dioestion Soike Du llicate . ...... 

1!\ ,:j{}; \~F:Yt ,P ' 

A.,;. 53.73 50 107'% 
Be 46.95 i;o Q.lo/, 
Cd 50.19 50 98o/c 
Cr 88.56 50 1Q20/4 
Pb 44.07 50 880/c 
Sb 68.79 50 105°/c 

Triangle Laboratones, lnc. 
801 Cap1tola Drive• Dwnam. NC 27713 Printed: 19-Aug-96 at 11:40AM 
Tele: (919) 544-5729 * Fax: (919) 544-5491 
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Client: ~ Resean::h Group 
Project Number. 38139 

Post-Di ,-Hon Soike Post-Din, ~ ~ke DUI icate ' ... 

•. ~~~~ ~:~~: '.~~I ;f:%;\Y~~in~\~ :;{=~~' '.}i''-?1~~~ :~~j~)~(jf~:; :::,..~'' 
Ac: 1!V1 .AA M LOW SPIKE 

Cd 52.14 50 970/c 

Pb 55.77 50 95°/c 
Sb 3440.97 50 LOW SPIKE 

Tnangle Laborarones. Inc. 
801 Capitola Dnve • Durharr:, NC 27113 Prtnted: l 9-Aug-96 at 11:4() AM 
Tele (919) 544-5i'.!9 • Fax: (9!9) 544-5491 

84 



Client: Eaflem Researd1 Group 
Project Number. 38139 

estion) 

Post-Di ~on ~ke Pnm-Oi-. mion Scike nin icate , . ·........••. • 

1·:~}lt( f:~lr~,i '~~'.i' 
1
J;fit~fltt}; t\~,, :.nt.i,inn•~ ~~·:,J, ~H< /ii~( 

i::;n/1,s 49.10 ~ 
~ 46.93 M 94~ 
Cd 46.95 50 94~ 
Cr 75.06 50 1()20/, 
Pb 47.43 50 951!1 
Sb 62.36 50 1003/c 

Tnangle Laboratories, Inc. 
801 Capitola Drive• Durham, NC 27713 Printed: 19-Aug-96 at 01:20 PM 
Tele: (919) 544-5729 • Fax: (919) 544-5491 

85 



Client: E'..a.*rn Researdl Group 
Project ~umber. 38139 

estion 

Matrix: 

Post-Di v:><:mon Soike Post-On i:tion ~ke Du• licate 

As 
Be 
Cd 
Cr 

Sb 

43.38 
45.s1 
56.51 I 
59.48 

50.08 I 

50 
50 
50 
50 

50 

~ 
m 
9601. 
95°!. 

100"/4 

i 

I 

Triangle Laborarones. Inc. 
801 C:i.p1toia Dr.ve * Durhan:. ~C 2i713 Printed: 19-Aug-96 at 01:20PM 
Tele (919;- SA-4-5729 • fax (919) 5.W-5491 



Client: ~ Research Group 
Project Nwnber. 38139 

QA: Method Blank 

As 7.14 
Be 0.03 
Cd -1.89 
Cr 27.16 
Pb -0.54 
Sb 13.03 

Method Blank 

5 
1 
1 
2 
2 
4 

FaH 
Pass 
Fail 
Fail 
Pass 
Fail 

Trtanile Laboratories. Inc. 
801 Capitola Drive • Durham, r-.c 2771 Printed: 19-Aug-96 at 10:48AM 
Tele: (919) 544-5729 • Fax: (919) 544-5491 
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Oient: East.em Research Group 
Project Number; 38139 

QA: Lab Control Spikes 

As 54.21 50 108°~ 
Be 46.10 50 ~ 
Cd 45.46 50 91~ 
Cr 78.01 50 156°/4 
Pb 4.1.40 ~ 8-rl! 
Sb 64.45 50 1290/4 

Triangle Laboratories. Inc. 
80 l Capitola Dnve • Durham, t-:C 27713 Printed: l9-Aug-96 at 10:48 AM 
n1~: <919) 5'14-5729 • Fax: (919l 544-5491 

88 



Cllmt: 
Project ~WDW'i 

SarnpJe Repon 1>91018 

CVAA ANALYTE SUMl.4AAY REPORT 

. . : ~\ )~ -nit . 
.·.. ---- --- ·•ffll, ·~Ll h',-~:"-

--·l77r•w,~, :;z;:~:;; i•·~···. · ID . :.~ :· ... ,: ..ru~- •,v-.·_ Pl. 'Fi'. ::~s:irl 

INONERATOFl ,F<L-&4.85,86 FH . i3'1-59-1ASC 0.031 NIA 100 25 < 0.080 - - -
FKL-84,85,86 FH 0 . 131-59-1ABC 0 0.001 NIA 100 25 1 < 0.080 < Ooec) - -
FKl.-87 SH . '.31~·10 C.019 620 NiA 25 1 < 0.496 - - -
"Kl.~7BHD . 131-69-1D 0 0.015 820 NIA 2S 1 < 0.496 < 0.4i& - -
Fl<l..-aa HN03 . 131~1E 0.000 64 NIA 2S I < 0.051 - - -
;;Kt-ea HNOJ D . 131-S9-1E D -0.0,s, 64 NIA 25 1 < o.os, < o.~, - -
FKl..«JKMr-04 . 131-59-1F 0.309 AOO NIA 50 1 0247 - - -
FKl.-89 KMn04 D . 131-5&-lFO 0.326 AOO NIA 50 1 C.261 0.254 - -
FK1.~.90HO 

. 131-59-1FG 11112 100 NIA 50 1 1.84 - - -
FKl.~.90HCIO . ~31-S.-1FG D 9.533 100 NIA so 1 1.111 1.87 - -
Fl(L-.31,92.93 FH . 131-5&-2ABC 0.072 NIA 100 25 1 < 0.080 - -. -
::q.91 _92.93 FH D 131-6Q-2ABC C C.072 NIA ,oc 25 1 < o.oeo < -o.oeo - -
Fl<l.~ BH . 131-59-20 0.035 560 NIA 25 1 < 0.448 - - -.Fl(L,94 BH D 131-59-20 D 0.065 560 NIA 25 1 < 0.448 < 0.448 - -
Fl(L-95 HN03 . 131-69-2E 0000 55 N/A 25 1 < 0.044 - - -.;,Kl.-95HN030 131-59-2f D -0.ooe ss NIA 25 1 < 0.044 < 0.044 - -
Fl<L-98 l<Mn04 . 131-59-2F 2.<& 400 NIA 50 1 1.67 - - -,FKl-;&KM-040 . 131-59-21= D 2.1114 400 NIA so 1.76 1.71 - -
FKL"96.97 HCI . 131-5!.-2FG 5.2§g 100 NIA so 1 1.05 - - -
FIQ.-96,97 HO D . 131..si-2FG D 5.4ll2 ,oo NIA so 1 1.08 1.07 - -

.FIQ.-98.99, 100 FH 131-&.-lASC 0.06111 NIA 100 25 1 < 0.080 - - -.IFKUUll.100FHO 131-59-3ABC 0 0.089 NIA 100 25 1 < 0.080 < o.oeo - -
FKl.-101 8H . 131-59-30 0.061 600 NIA 25 1 < 0480 - - -
Fl<l.-101 BH D . 131-59-30 0 0.027 600 NIA 25 1 < 0.4110 < 0."80 - -

,FKl.· '02 HN03 
. ,31~ O.OZ3 55 WA 25 < 0.044 - - -

FK'~-102H~ 0 . 131-59-31: 0 0.036 55 NIA 25 1 < 0044 < 0.044 - -
AC:.·'. 03 '°-"06 . 131-S~ 4.866 400 NIA 50 1 3.89 - - -.::l(L-103 '°-"06 D 131-5Sl-3F D 5.009 400 NIA 50 1 4.01 3.96 - -
FKl..-103, 104 HO . 131-5&--3FG 1.371 100 NIA so 1 0274 - - -
FK:.-lo.1,104 HCI D . 131-59-3FG D 1242 HID NI• 50 1 0.248 0.261 - -
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J'tn,!Nwnlae----------u:.i:.----------------------
Sample Rt:pon P92cfa 

if;;_-_.=,_1_;_i_fi_:_:_2 

K~//~~i~~:-~;~~-~~Jit:i.II~-!:.;; .{:· t~;-_;.l?ii~~Uik;:_{,.;~:_: ~ \:_· \·._ ;~}:~\ :'f:~:Y-/;~ 
Ft<l.·1CS,106.107:~ • 13196,ID48 0.004 f+'A 100 25 1 < o.oeo -·R<l.-105,108.107 ,=HD • 131~0 0.004 WA 100 25 1 C o.oeo C o.ceo -- --
~-,oa.109 81-t • 131*68C -0.016 15 NIA , 

C o.oeo• , - - -m-10!1.100BMC • 131.-.CD -O.al7 75 K'A 215 o.oao C< O.OIO - -
fR<L-10~ t'tG • 131~ -0.023 43 WA 20 , < o.oca - - -Fl<l.-,o~ >'1NQ30 • 131-IMSD -0.023 G WA 8) 1 < 0-CM,3 C O.Qi4:S - -
~-,1•)KMn04 • 131"'1M5E 0.0:15 <IC() t+'A S) , < 0.180 -
fFl<L•11'> KM,,0.t ·m~c 0.035 400 K'A 50 1 < 0.H90 < 0.160 - -

~11 HO • 131-s.!EF 0.079 100 WA so , 0.040< 
,11 HCW • 131*6B=C 0.085 100 NIA 50 1 C 0~ < 0.04() --

• 131-5.9-6,I. -0.016 !'IA 100 25 1 C 0.090 - - -0 • 131-sMAD -0.019 l',VA 100 25 1 O.OIO < o.oeo - < 

-
- -

• 131-59-ee O.<m WA 25 1 C 0.21.2 -• 131-sMCO a.; - -D 0.124 f+'.A 2S 1 < 0.212 C 0212 -
la • 131-sMS .0.019 46 ,_.,A 20 1 < 0.0111 - --.N030 • 131"'9480 .0.035 -16 ,..,... 8) 1 C o.o.e 0.(MI< - -

IA<L-e<tM04 • 13'1~ -0.018 400 WA so 1 C 0.1«)
m--ss<Mn040 • 131-5IMIO D 4008 400 WA 50 1 < 0.160 C 0.180 

F-Kl..,S,ie MO • 1314C>E 0.262 100 WA 80 1 0.060 -IFKL-55.~ HCIO • i31"*80ED 0.243 100 WA 50 1 O.OG 0.050 - -
Fl<l.,~I~ . ,,,-.1" -0.02:? ~A 100 as 1 C 0,080 -

• 1S1-&-7'*'0 ~-023 t,VA 100 25 1 C o.oeo C o.oao 
~.«>I3H • 131-69-?'C 0.041 m NIA 8) 1 0.275 

r-68FH 0 - -
< - - -~«I;,.JO • 131*-?CD 0.01'3 275 NfA 20 , < 0.275 < 0.ffl - -

lm.gi F~03 • i31.$7B -0.035 41 WA 20 , 0.041 -<,, , - -=lQ.-6'1HN030 • 131~180 -0.039 NfA 20 < 0.041 C 0.041 - .. 
J'lln04 • 131-69-10 0.124 400 WA 50 1 < 0.160 -
:l,1n04D • 1$1--59-700 0.124 400 t-VA 50 1 C Q.160 < 0.190 

::HCI • 131-!9-?0E 0.088 ,oo WA 50 , 
C C.040 -

SMOO • 131-69-70!: D 0.079 1(10 NIA 50 , 
C 0.040 C 0.040 - -

~Ev ~s cD fA<:,c 9 D 
~ ~ IS'"/~ c., 
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Sample Report Pagi3ol8 

I§ I~~ I~~~~ II 
CVAA. ANALYTE SUtlMAAY REPORT 

_-li~1.' "f" ........»c: 

• 131-59-aA .C.019 NIA 100 25 < 0.080 
• 131-59-8A 0 -0.0Z, NIA 100 25 < o.oeo < 0.080 

• 131.-..C tl064 3:16 NIA 25 < 02" 
• 131-59-ae 0 0.00 XI& NIA 25 C 0.244 < 0.244 

• 131~ -0.'1Zl 42 NIA 20 < 0.042 
• 131~0 -OUZT 42 NIA 20 C 0.042 < Q.OQ 

• 131-9HO 0.069 400 NIA 50 < 0.1tl0 
• 131-5MOO 0.084 400 NIA 50 < 0.160 < 0.160 

131-!INOE 0.053 100 NIA 50 < 0.040 
• 131-!llMOEO 0.0!50 100 NIA 50 < 0.040 < 0.040 

'131~ 0.0al N/A 100 25 1 C 0.080 
• 131-sMAO -0.008 NIA 1CIO 25 1 < 0.011D C 0.0110 

• 131~SC -0.003 7S NIA 2S 1 < 0.060 .. 
• 131-51Ml8C 0 ..0.009 7S NIA 25 < 0.060 C 0.060 

• 131-59-98 ..0.009 44 NIA 20 < 0.044 
• 131.&MeO -0.00& 44 NIA 20 < 0.064 < 0.044 

' 131-sMO o.~ 400 NIA 50 < O.Hl0 
• 131-59-eD 0 0.032 400 NIA 50 C 0.18) < o. ,eo 

• 131-!iliMIOE 0.063 100 NIA so 1 < 0.040 
• 131-61MOEO 0.Gtl 100 NIA 50 1 < 0.040 < 0.040 

' 131411A 0.012 NIA 100 2S < 0.09.) 

• 131-59-11.AD 0.CXD NIA 1(1) 25 C 0.0110 C Q.0110 

• 1314118C 0.012 75 NIA 25 < 0.08) 

131~11BCD -0.006 7S WA 25 < 0.060 < 0.0&> 

• 131-59-11B 0.006 19 NIA 5 < 0.078 
• 131*1180 -0.003 19 NIA s < 0.079 < 0.079 

• 131..-.110 0.182 A00 NIA 50 C o.,e:i 
• 131...1100 0.188 Cl0 NIA !50 < 0.1«1 C o.1eo 

""2.43HO 13Hi9-110E 0.073 100 NIA so C 0.040 
FKL-42.431-!00 t3t-!5-110E 0 0.079 100 NIA so < 0,0,11() < 0.040 
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Sample Report 

CVMANALYTE SU~REPORT 

.--:······ll;;'.j \it';; ;·.. ".,2:; yy ;~ _n;; tit )\!!!Jii" \/~:.·
'.Wl 

T/b,•< .,(~'-'/:,: ;,; 1··:nt 1
" ~:.----; ...._, : :..:90"I~.. ·-··· 

-Fl<l.·20 FH . 
131*12A. 13Hi9-12AD 

-0.009 
-0.009 

NIA 
NIA 

100 
100 

25 
25 

1 
1 

C 

< 
Q.09) 

01*) < 
-

O.Cll!O 
-- -

-~~~o 
·2181-i 131-69-12C 0.046 336 NIA 20 1 < 0.335 - - -
·21 BH D 131-59-12C D 0.037 336 NIA 20 1 < 0.135 < 0~ - -

Fl<l..·22 HN03 
FKl.-22 MN03 0 

. 131-59-126 . 131-59-128 D 
-0012 
-0.003 

47 
47 

NIA 
NIA 

20 
20 

1 
1 

< 

< 

Q.GC7 

a.oc < 
-

0.047 
-
- --

Fl<l.-23 KMn0.4 131-&.-120 DX10 3.18S 400 NIA 50 10 25.S - - -
Fl<l.-23Klw!04D 131-59-12DOX100 3.423 400 NIA 50 10 27.4 26.4 - -\_ ---
FKl.·2324 HCI 
FKL-2324 HCIO 

131-59-12DE 
131-59-12DED 

5.820 
6.648 

100 
100 

NIA 
NIA 

50 
50 

1, 1.16 
1.33 

-
1.25 

--
-
-

A<l.-26 FH 131-59-13A 0.063 NIA 100 2S , < Q.0IK) - - -
FKl.-26 FH D 131-59-13AD 0.026 NIA 100 25 1 < 0.080 < O.OllO - -
Fl<l..-27BH . 131-59-13C 0.097 370 NIA 20 1 < 0.370 - - -
FKl.-27 BM D . 131-!9-1.:SC D 0.044 :mi NIA 20 1 C 0.370 C 0.370 - -
FKl.-28 HN03 
FKL-28 MN03 D 

131·5!H38 
131-59-13B D 

0.040 
0.040 

46 
46 

NIA 
NIA 

20 
20 

1 , < 
< 

0.046 
0.046 < 

-
0.046 

-- -
-

Fl<l.-29KMr04 131-59-130 ox,o 3.~ 400 NIA 50 10 29.1 - - -
FKL-29 Kl'ot,04 D 131-59-13DOX100 3.6-49 400 NIA 50 10 292 29.1 - -
FKL-29,30 l-lC1 131-SS-130E 2.282 2J0 NIA 50 1 0.913 - - -
l'Kl.-29.30 l'iCl:, 131-59-130EO 2.-4&5 200 NIA 50 1 0.994 0.95.3 - -
FKL-32 FH 
FKl.-32 FH D 

131-SS-14.A 
131-59-14A D 

0.020 
0.020 

NIA 
NIA 

100 
100 

25 
25 

, , < 
C 

Q.0IK) 

0.0110 < 
-

008) 
-
-

-
-

FKL-33BH 131-5Q.14C 0.079 360 NIA 2S 1 < 0.298 - - -
Fl<L-33 Bt-1 D 131-69-14C D 0.104 360 NIA 2S 1 < 0.298 < 0.288 - -
Fl<l.-341-NOJ 
Fl<l.-34 HN03 D 

. 131-59-148. 131-59-148 D 
0.035 
0.023 

51 
S1 

WA 
NIA 

25 
2S 

1 
1 

< 
< 

O.<W1 
0.0.C1 < 

-
0.041 

-
-

-
-

FKl..-35 KMn04 
FKL.JS KMn04 0 

. 131-59-140 DX10 . 13l-5!t-140DX100 
4.3,,12 
4.190 

AO() 

400 
NIA 
NIA 

50 
50 

10 
10 

34.7 

33.S 
-

34.1 
-
-

-
-

::i<:..~.36HC 
~i(..-35.36 HC D 

. 131-59-140:. 13Hi!H4DED 
S.M-9 
7225 

1CX) 
100 

NIA 
NIA 

!!O 
50 

1 
1 

1.33 
us 

-
1.39 

-- --
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Easwn R..ardi Group 
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Sample Report P8ge5ol8 

CVAA ANALYiE SUWMRY REPORT 

Fl<:..-02FH 
FK..42FHD 

131..1511. 

131~1SAO 

0.064 
0.064 

NIA 
NIA 

100 
100 

25 
25 

< 
< 

0.080 
0.080 < 

-
0.080 

FK...-03BH 
F!C..-03BHO 

131-59-15C 
131-!9-15C D 

0.074 
0.048 

410 
410 

NIA 
NIA 

20 
20 

< 
< 

0.410 
0.410 < 0.410 

~-04HN03 
l=l<L-o4 HNOl D 

131-sa-159 
131-*1590 

0.015 
0.018 

66 
66 

NIA 
NIA 

30 
30 

< 
< 

o.°"' 
0.044 < 0.044 

131-!58-1500XA 
131-5&-150 0"40 

4.181 
4.565 

cx, 
«v:> 

NIA 
NIA 

!50 
50 

4 
4 

134 
14.6 

-
14.0 

i:Kl.-06.06 HO 
S::KL-05.06 HO ~ 

131-59-150E 
131-s;.150E 0 

1.034 
1.073 

200 
200 

NIA 
NIA 

50 
50 

1 
1 

0413 
0.429 

-
0.421 

IFKL-08 FH 
FKL-08 FH 0 

0.110 
0.098 

NIA 
NIA 

100 
HD 

25 
25 

1 
1 

< 
< 

008:) 
0.080 < 

-
0.080 

l:l(L-09 BH 
Fl<L-099H D 

131-68-168 
131-59-168 D 

0.025 
0.038 

440 
440 

NIA 
NIA 

2S 
25 

1 
1 

< 
< 

0.352 
0.352 < 

-
0.352 

Fl(L-10HN03 
Fl<l..·10HN030 

0.037 
0.024 

59 
59 

NIA 
NIA 

25 
25 

< 
< 

0.047 
0.047 < 

-
0.047 

Fl<l.· 1 , KMn04 
FKl.·1, KM-04 D 

131-68-160 OXA 
131-*180 DX40 

4.348 
4.178 

CD 
G> 

NIA 
NJA 

SO 
50 

4 
4 

13.9 
13.-4 

-
13.8 

FKl.-11,12 HCI 
J:Kl.-11.12 HCI 0 

131-68-160E 
131-69-lSOEO 

2.30& 
2.229 

100 
100 

NJA 
NIA 

60 
50 

1 
1 

0.461 
OMS 

-
0."53 

Fl<l.·14 A, 
Fl<l.· 14 A, 0 

131-69-17A 
131-59-17A 0 

0.135 
0.120 

NIA 
NIA 

100 
100 

25 
25 

, 
, 

< 
< 

o.oec 
0.oeo < 

-
o.oeo 

m-1S BH 
FK..-1SBHD 

131-59-t?C 
131-59-l?CO 

0.067 
0.057 

<135 
435 

NIA 
NIA 

50 
50 

1 
1 

< 
C 

0.174 
0.174 C 

-
0,174 

Fl<l..·16 HN03 
F1<l.·16 HN03 D 

131..178 
131-59-178 0 

0.03C 
0.DZ! 

81 
II 1 

NIA 
NIA 

25 
25 

< 
< 

0.049 
o.049 < 

-
o.~ 

Fl<;..-17 KMn04 
F,<'..-17~0 

131-!i&-170 
131-5&-1700 

8..l58 
8.15 

CD 
CD 

N,IA 
NIA 

50 
50 

6."5 
6.55 6.50 

FKl.-17.ll!HO 
FKL-17,18 HOC 

131-s&-1nE OX4 
131-69-170EOX.D 

6143 
8209 

100 
100 

NIA 
NIA 

50 
SO 

4 
4 

4.91 
4.97 4.94 
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I 
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Ngmber; 38139 

Sample Report 

CVAAANALYTESUM'MRY REPORT 

131-59-19A 0.054 NIA 100 25 < o.oeo 
131~19AO 0043 NIA 100 2!5 C 0.080 < o.oeo 

131-59-19C 0117 2110 NIA. so < 0.118 
·127BHD 131-59-19C D 0.111 2110 NIA. so < 0.116 < 0.116 

~-1Z78H 

I 
FKL·128~ 131·61M98 0.017 50 NIA 20 < 0.050 
IFJ<...-128 HN03 .> 13Hi~198D O.OlS 50 NIA 20 < 0.060 < 0.0!50 

im-129 1<Mn04 131-59-190 0.°"3 400 NIA 50 < 0.160 
131-s;.190 0 0052 AOC NIA 50 C 0.1ec C 0.180,Kl.·129 KMn04 D 

, KL·129,130HCI 131-59-190E 0.1~ 200 NIA 50 < o.oeo 
:FKL-129,t30HCt D 131-51,-190£ 0 0.1«) 200 NIA 50 C o.oeo C o.oeo 
I 

~-131 NORTH FH 131-59-208 D.046 NIA 100 2S < o.oeo 
-131 NORlH FH D 131-59-206 D 0.037 NIA 100 25 < o.oeo < o.oeo 

FKL-132 50-J™ FH 131-59-20A. 0.070 NIA 100 25 < 0.080 
-132SOUTH FH D 131~20AD 0.060 NIA 100 25 < o.oeo < o.oeo 

,i::Kt-79.112.113.114 Fl-I 131-59-'ACE I:lA 0.035 NIA 1CJ) 25 C o.oa:i 
;::,<"'·7'9.112. ~ 13.114 A-ID 131-59-4ACE10A 0 0.029 NIA ,cc ZS C 0.0110 C o.oeo -. 
FK'.-79.81,113.115 8H 131-59-40EIOAB 0.013 150 NIA 25 < 0.1l!D 
i::ic-7i.B1.l13.115 8H 0 1J1-69-4CE10AB C 0.016 ,so NIA 25 < D.1l!D C 0.13) 

=iC.·79.113 HN03 131-59-4E10A 0.010 20 NIA 10 C 0.040 
!:<:..-79,113 HN03 D 131-59-4l:10A D 0022 20 NIA 10 C 0.040 < O.GIO 

F'<:..-62.116 l<Mn04 131-59-4i:1oc 0063 4DJ NIA 60 C: 0.19),F,<. -az.116 l<Mn04 0 131-5fr4F10C D 0.054 400 NIA 50 C: 0.180 C 0.111) 

F,(_,63, 117 HO 131-59-CFG10CC 0.121 250 NIA so < 0.100 
FKi..-83.117 HO 0 131~FG10CDD 0.130 250 NIA so < 0.100 < 0.100 



Oient: 
II!zm;s ;'limnbe[i 
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~ I~~ I l~fI 
CVAAANALYTE SU'-MARY REPORT 

.. ·~···· 
• 13141DMS 3.144 S2I) NIA 25 7.11) 63% 
• 13141OMSO 3.098 620 NIA 25 1.e& 7.74 1.47% 62% 

• 131-59-20 MS 4292 560 NIA 2S 9.61 "691~ 
• 131-59-2!:lMSD 3.673 5S) NIA 25 823 8.92 155". m. 

• 131-69--30 MS 4.106 600 NIA 25 986 e1. 
131-69-30MSO 4.4?0 eoo N.IA 25 10.7 10.3 8.49% 89% 

SAL.ESGAS 
Fl(].-60 BH MS • 131-!$-7C MS 4.084 275 NIA 20 5.62 82% 
FKL-60 BH MSD • 131-59-7CMSO 5.394 Z7S NIA 20 1.-42 6.52 Z7.6". 108'l'. 

FK1..s7 BH MS ' 131-59-&CMS 5.552 305 NIA 25 6.77 111% 
~BHMSO • 131-59-BC MSC 4.301 305 NIA 25 52!5 6.01 25.4% 88'Y, 

HEADE::! 
A<l.-21 8H MS 131-S-12C MS 2.718 335 NIA 20 4.56 S4% 
A<l.·21 8H MSO 131-S-1:2C MSD 2.328 335 NIA 20 3.90 4.23 15.5'% 47">'. 

A<L·27 BH MS • 131-!$-13C MS 3.923 370 fll.lA 20 121. ?8o/o 
Fl<l.·27 BH MSO ' 131~13C MSC 4.2!0 370 NIA 20 7.'J'J. 7£9 8.70o/o 86o/,, 

A<L-33BHMS 131-59-14C MS 2.875 360 NIA 25 4.14 58% 
FKl.-33 BH MSC 131-59-14C MSC 3,833 3eC) "J/A 25 5.52 4.83 211.5% 77% 

FKL<l3BHMS 131-59-15CMS 3.269 410 '</A 20 6.70 115%' 
FKL-03BHMSO 131-59-tSC MSC 3.Hl3 410 !II/A 20 848 6.59 3.29% 83% 

A<l.-098HMS 131·5IH6BMS 2.169 440 NIA 25 3.82 43o/,, 

Fl<l-09BHMSO 131-&168 MSO 2.t56 440 NIA 2S 3.79 3.81 0.59'X. 43% 

INCIN:r:.ATOR 
A<l..-87 BH MS Tn.NtSpir.ltMS s U) '-/A 2S 12.4 
Fl(l-87 BH MSO Tn.»SpkaMSC 5 620 NIA 25 12.4 

FKl.-94 BH MS TlU8 Spial MS 5 ~ 'WA 25 , 1.2 

FKl.·9'1 SH MS() Tiue Spika MSC 5 !el) ~A 25 , ,.2 

FKL-101 BH MS TIU8SpicaMS 5 IIXl .'~A 25 12.0 
TNII Spilal MSC 5 l!IX) NIA 25 12.0 

Tb1Spic8MS 5 275 NIA 20 8118 
True SpkB MSD 5 275 NIA 20 8.118 

A<l.-o7 BHMS T11J11Spifa MS 5 305 NIA 25 8.10 
Fl<L-67 BH MSO True Spikll MSD s 305 NIA 25 s.~o 
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Easter1l R4!!liUrdl GroupIClient: 

Pn>im Number: 38139 

Sample Repon Paga8al8 

CVAA ANALYTE SUWMRY REPORT 

!~ d"•~ •'.· .... : i: ' :::'~~:; ;;,:,; {;11111.( i&~U '·*"'..,w c;\;'.,<•AIC,.:•.•f ';~". ···- ·:rt.,~:::")ff': ;~: ,w;. r-- :;;,~T:' -~:.... ······ ···-=--' 

(HEADER 
FKL-21 BH MS TrueSpNMS 5 335 NIA 20 1 8.38 - - -,TrueSpMMSD 335 20 -r·21BMMSO 5 NIA 8.38 - -
Kl.-27 81-i MS TIU8$pila MS s 370 NIA 20 I 9.25 - - -

Fl<l.-27BHMSO True Spike MSO s 3'/'0 NIA 20 l 9.25 - - -
,

IFl<L-33BHMS TrueSplw MS s 3610 NIA 25 72.0 - - -,Fl<l.-33 SH MSO TnHtSpMMSD 5 360 NIA 25 72!J - - -
:Fl<l.-03 91-' MS TrueSp,ks MS 5 410 NIA 20 1 10.3 - - -
!Fl<l.-00 8H MSO 5 NIA 1 - -Tn.19SpkaMSO 410 20 10.3 -

,Tn.ie&*s MS 5 ~ NIA 25 8.80 - - -r., BH MS ,FKl.-09 8H MSO True5cik8MSD 5 440 NIA 25 uo - - -

. 38139MS1 -0.023 - - - - - - - -·!Method Blank 
Me111od Blank D . 38139MB1O -0.031 - - - - - - - -
L~ . 38139 L::SI 4.808 - - - - - - - 96~ 
~cs:, . 38139 L.CS1 0 4.861 - - - - - - - 9i~ 

Mett,odBlwlk . 3813911182 -0.003 - - - - - -
Melhod Blank D . 38139M82O -0.012 - - - - - - - -

.LCS 38139l..CS2 5.1&5 - - - - - - - 103'11.LCSO 38139LCS2O 5.1"'8 - - - - - - - !03'il, 

Me:hod Blank I Sll139MB3 C.025 - - - - - - - -
MeL'lOdBianKD I 38139 MBSD O.CJ25 - - - - - - - -
~s 38139 LCS3 5.20St 104~ 
~so 38139LCS3D 5.260 - - - - - - - 1051/o 

Mett,od Blank 38139M8'1 0.009 - - - - - - - -
Me!hodBlankD 38139M84D 0.017 - - - - - - - -
~cs 38139 l.CS4 4.848 - - - - - - - 97~ 
LCSJ 38139LCS4D 4782 - - - - - - - 96% 

MelhodBbni< 38139MB5 0020 - - - - - - - -
MeltlodBlankD 38139MS.SD 0:20 - -
LCS 38139L.CS5 5006 - - - - - - - JOO'"., 

LCS:> 38139 L.CS5 D 4 712 - - - - - - - 94<::; 

Tnangle L.aboralDnes_ Inc 

BO'. Ca:Ktoia Drve • Du:narr. "'or,, Carolina 2771:; 21 ·Aug-96 a: 03:14 PM 
7e,e· m,ll 544.5729' Fax· (919~ 544-5491 
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fRE~" Kn I~ 1 aNnll"1 1 .. EPA STUDY -- - - ---- ·-·--
CHAIN nil" ~IJSTODY .. . - . --- - -·----- --··· -

:c_RfutQutstlED BY• 
RELINQUISHED BY• w=~-- :ab~:- I 

SAMPiJ'ID 

:-,. _j._.--II ... L 
,-_,J..._ ~ 

II .A . .,_ Jh.. 
FIELD.ID 

--

. -

DATE• 
DATE• 
o.-:..o----

-

..,_ , ..... _.,,_ 
:z -ZJ,-9L 

. ,. -z.·.1 .•\ u ----- ----
SAMPLE TYPE 

. 
..,RECBVEDBY: n. DATE: 1-i'i'"'.·u. .. 

RECBVEDBY: <-lv.:.._· . .._ - !.L• DATE: J-:-Z-l·"v.. 

{4 S.,•\f'ttl-~')\/~i. ~-'11~~,;J. SJ~~ 1 j ?__/. / ("-. 

PRE8ERVATNE COMMENTS 

.. .. ... 

fl(t,.112 .. FKL- JnUrk· M29- INCIH· ACE· R83 METHOD 211. INCINERATOR. R83 ACETONE .. 

. .. 

-- - -- - ... . . .... -- --- ·------ . -

·-· 
··-- - .. 

-
f'Kl-114 FKL· Q]Jll- MN- INCIN· APR· 1 MEf~ ~~- INCIN~R'-TO~, RUN_1 ACETONE PROBE RINSE -·---- ----- ··-··--

.""'._..~ ~..~-:a~ 
f __ .- -- -- ··- -··· 

-- -- -- - .. -----------
.••.• .-..r-..-..·- -- - ·-

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

,r:,r. r-•~ n11a.1.,, Ar ·--· .. 

FKL-111 FKL· .1UIJ5l,.- M:29- INCIN· APR· 2 ME_fl_!QO 29. INCINERATOR, RUN 2 ACETONE PROBE RINSE - -· -- . " - .. -------- - . 

U?Q. ··- .,., ·- ·- -
air'---- ..,., ...... 

.. 

a ·-

- -- ·- .,.,, ---
. 

-. 
-- --·--· ··-·----- -· - .~ 

.c:- '.''" - -------
FKL-98 FKL- t) 11(fK,. M2&- INCIN- APR· J METHOD 2~, ~ll~_ERATOft, RUN 3 ACETONE PROBE RINSE 

- ·- ---

---·· .. ... :: . ---- .. 

.. -· --. ·- u . .·- "'"'"" 
..--- ·- ·--

FKt-106 FKL- 011'\'\t.- M29- INCIN- APR- tBl ME.lHOD 29 INCINERATOR FB3 ACETONE PROOE RINSE 

Paga 2 
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rocoe m 

FRESH KILLS I ANDF_lll - -·----·· ··- - -- EPA STUDY ~-----t~ _.
CHAIN OF CUSTO(!Y --·- ···-··· --- . -------- ---·- ... -·--· 

. -... . 1 ---- ---= - . - . ".),-: -
RELINQUISHED BY • A " ~ l . ::. " J ~ DATE• ,. 1ct 'It,, RECEIVED BY: it. . ·.r ' DATE: 2-,z·t.£....... .EL - ..RELINQUISHED BY • DATE• ,-"1...'2-~/ RECEIVED BY: n ,.fl "'- ,.L DATE: )·"l.~ -·::i~ -
~"b~~~ ~~--." QI .l-,.~--- L.. . .. D.h.... "")· "L "t ·'Hr ~!:.-">. ..-c.db._a )'Va.l t,"l111~\~ °"-o ~ -,,i.-~c1!f1__ 
SAMPLEIO FELD ID SAMPLE TYPE PRESERVATIVE 

·-· 

COMMENTS _________.. - -··· .. -· -~- . - -· . - - --· - ··-· 
FKL--03 FKl- Ol D}j.. M28- NHEAD· BH· ! ___ ~E_!~ 29. NOATH HEADER. RUNt HN031H202 BACK HAlf ·- --- >----· ---
fKl-21 FKL· ,r1u..•,r. - t.128- SHEAD- BH· 1 METHOD 21, SOUTH HEADER, RUN 1 HN03/H202 BACK HALF 

FKL·Sl · FKL- 0 111'11, - M21- SALES- BH- 1 METHOD 29,_~~~~ OAS, RUN 1 HN03/Hl02 BACK HALF 
-·- ------ ·-·· -----,FKL-117 FKl· """-1l.\S!&.· M28- INCIN• BIi· METJ!OO 29, INCIN~RAT~0~UN 1 HN03/H20J BACK HALF -

FKL-127 FKL- " II I'll.. M2&- AMS- BH- 1 ~'E!!tOD 29, AMBIENT RUN 1 HN03/Hl02 BACK HALF 
··-· - ----- .-- . --

A<l-09 f!<.l· ~- M28- NHEAO- BH· 2 MET_HC>_!:129, NORTH HEADER. RUN 2 HN03/H202 BACK HAt.F ·-··· ·-
FKL-27 _fK!· SHEAD• BH· ] ___ METHOD 29, SOUTH HEADER. RUN 2 HN031H202 BACt< HA!!_ _ ~~ .-- -~--- -------·· 
FKL-60 FKL- o,l'l'it,,. U29· SALES· BH· 2 METHOD 28. SALES GAS, RU~~-- HH031H20J BACK HALF -·-· -----··· ·---··--. - ---·-·------ --
liKL--8-4 FKL- ~- M29- INCIN- BH- 2 METHOD 29, INCINERATOR RUN 2 HH031H20J BACK HALF ... . -

- -·· ··- - -- -- .. 

FKL,15 FKL- M21I- NHEAO- BH· f.1!;THOD 28. NORTH HEADER RUNJ HNOJIH202 BACK HALF -~- ·----· -- -------. r- ..... IL... I 

-·-,,,,,f' -
FKL·33 FKl- 0-lll'll.- M2&- SHEAD- BH· METH0021. SOUTH HEADER, RUN3 HNOYH202 BACK HALF 

FKL-87 FKL- f>"h'i'll. • M29- SALES· BH· 3 METHOD 29, SALES GAS, RUN 3 HNOYH202 BACK HALF --·-·-- - ·--------- -· -
Fl<l-101 fkl• Q 11'\''li. • M29- INCIN- BH· 3 METHOD 29, INCINERATOR. RUN l HNOYH202 BACK HALF - --- . ··-· - ·---····-· 

·- --· -----· 
FKL-40 Fkl.· 0·111'-l~- M29- HEADER· BH- FBI METHOD 29, HEADER, f!_t_l HN03/H202 BACK HALF --- ·---- ----- - ---··-. - --- --· 
FKL,74 fKL- ..2.Ul'.la.- M29- SALES· BH- FB2 METHOOll, SALES GAS F82 HNO:Wtt2O2 BACK HALF 

fKL,108 FKL• .R JW1o - M29· INCIN• DH- FBl . --~THOO 211, INCINERATOR,!~_ HM031H202 BACK HALF ..------·- -- - - -- - . - - ·-·--------- ... -·- -····-
FKL_.7 FKL- D 1\fl<\I. • M29- HEADER· BH- ROI METH0()29. HEADER, RB1 HNOJIH202-- - ----- --- ----- . --------
FKL-81 FKL· ..... 11.'il.- M29- SALES· BH- R02 ME.THOO 29, ~LES GAS, R82 HNOl/H202 

-
FKL·ll5 FKl· JUl!Tu.- M29- INCIN· Btf.. R83 METHOD 29. INCINERATOR, R~ HN0l/H202- ...--- - . ·- ---- --------· ·- - -----

Pel"3 
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- ---

- - ------

coc; 

FR~~M kll I S I .&Nn~, I • EPA STUDY 
·----- ·-- -- ·-·--·-· . ------ - ----. - ·~-Nl.&IM ns: r.usTODY 

·- - - ----- -- ----
- J I -· . DATE;- '--·· "\--i'T'I~-------- --·. - ,~-,RELINQUISHED BY• { \ 0 ,•• . S l .,~IJ· RECEIVED BY: ' DATE:..,J-/7: 'I( w..Li J •RELINQUISHED BY • . DATE; '"J. ,'2.'2..-''1~ RECENED BY: ., • g i_ • ~ .... - U- DATE: ,. , -, · 'H,"' ·-·,uao -- ,_ •• .l....... /"\ A Y/ .._ I ·, - ...1 L\ t,, . .:J: .:l..:l . :u., - -- ~\:_....~,\ -~-. 1/.,,(.f ,_m~ 0-L ~ _7.JJ._1-_z<j.u. 

SAMPLE ID flElDIO SAMPLETYPI: PRl:sEmlATIVE COMMl:Nf8- - ------·- .. ·----- - .. -- . -· 
FKL- n 11"'At.- M211- NHEAO- BHM- l/3 METHOD 29, NORTH HEAD~_!!.~ ~ HN~ RINSE • H_j__ -~~ -----·· --- -

FKL-22 ___ fKL- ~- -~~- ~.!!~AQ:. BHM· 1 METHOD~' ~OUT~! ~~AO~R. RU~ 1 0.1N HNOJ RINSE• Ha 
I---"-' - - -· - -·· 

FKl-54 fKL· .l.UUk. M28- . 8AlES- BHM- 1 MJ:.THOQ 2~, SALES GAS, RUN I 0.1 N HN03 RI_N~~ '. .!!9 _ -.i-----;..•.• --· -· - ·-·------··· 
fl'Ui'II,.FKL-88 FKL- M29- INCIN- BHM- 1 METHOD 28, INCINERATOR, RUN 1 0.1NHN03 RINS~.:~. -- - .... 
,-.. ,·1t'lL. _M21!-_FKL-121 fKL· AM8-_. BHM- I __ METHOD 29. AMBIENT RUN 1 0.1N HN03 RINS~ .- -·---

FKL•10 FKL• ,n•"""-· M21- NHEAO- BHM- J. METHOD 29. NORTH HEADER. RUN 2 01!!.HNOJ RINSE· Hg _ ..·-
tlll&ir.h •FKL-28 FKL· M2&- SHE.AO- BffM- 2 ~T~O 21. SOUTH HEAOER, RUN 2 O. IN HN03 RINSE · Hg -- --·------··· 

FKUII FKL- t:1111<11.- M29- ~l!_M- 2 METHOD 29, -~ES GAS, RUN_ 2 D.1N HN03 RINSE·~-~~~ ·-· ------- -
_!:,Kl-115__ f.lutllc . . M29-_ •.!~I~- BHM· 2 M_E fHOD 29, INCINER'-TOR. RUN 2 O.INHNOJR~SE-~_.fKL· ... - -------- .. 

,. 
-·· - . - ·- -- ---

11·11"41(,FKL-18 FKL• 1129- NHEAD- MET~D 29, ~TH HEADER~R~N} 0 1N HN03 RINSE· HaBHM- ""l -- -· 
FKL-34 FKL· Io 111'11, - M29- SHEAD, BHM· 3 METHOD 28, SOUTH HEAOER. RUN 3 0.1N HNQJ RINSE· Ha - .. - . 

FKUIII FKL· o1 ll1L- SALES· BHM- 3 MEfHOO 211, SALES ~AS. ~!!_I'!_! _ 0.1NHN03RINSE·t'9_~ - - ·-· 

FKL-102 ·-. _f_Kl- n·1\ll'II- M29:__ INCIN- BHM· 3 IAEtHOD29, INCINER-'TOR, ~UN!. (!. I~ ~~l RINSE· tlg .. ..·-·-·- ,_ -··- - ·-
--- -· - ··-- --·-- ... 

FKL-41 FKl· 11111%- M29- HEADER· BHM- f81 __ METHO(? ~- HEADER, FBI 01NHNOJR~~ -~ .. ----·-------
FKL-75 FKL· Ml&-' SALES- BHM- F82 ___ ~ETH_Q~ 211, SALES GAS, FB2 0.1 N HNOJ RINSE • Ha- 4.lllllr..- ----- - -----------------
FKL·1DIJ FKL· b1l'l''"· M29- INCIN- BHM· f8] ME1H0021. INCINERATOR FBJ 0.1N HN03 RIHSE · Ha 
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FRESH KILLS UNOFILL • EP6 STUDY 

1,.~.... ...... .... .......___~---+--HAf-N_,9f Sr.,.1s1..,.o_o,..v ________ ~---1---- ----- -------·--

REUNQUISHeo ev • I a:. -L, ..._~1,- .. DATE• - - -- "'.i'l 'fi,. --- RECEIVEDBV: IY ~ DATE: 7-/'f- fp 
RELINQUISHED BY;-· ~17::;;. , A.." :.,__ DATE• ~-l-."l--9~ - RECEIVED BY:[\ ~.I. . ~1,,,-n.4... DATE: ,. J. ~ -,I,, 
aa...., .=-:.-~-h -_J:,..,, L-:J~. 1 ~~~ ,-t~_-·,c.,. ·--~u.i-~!J.-b,·.__ ..,,,,::..-~,;~; ·oµ.AJ•_:_111- 11,,., 
SAMPLE ID FIELD ID _ ...... ____S_A_M__PlE TYPE PRESERVATNE COMMEtns 

.-. 

___ fK.!::!!__ _ FKL· li.,.ifl.....,tl"_11lo-..+....:M29:::.:._·,1-.:.:.INC=IN-'-- F· METHOD 2i, INCINE~11TOR. RUN_1____ fl!,_TE_R___ . 

-~-l~! ___fK!:: ~- . ~~ INCIN- f. ? ME T~D 2!l, INCINERATOR, RU~~ FUER 

·--_.,.;_. 

.::::.,__ 

FKL·IOO------- .,___F_K_l·+~· ~ INCM- _!'.~. 1-J___ .,_M_E~THOO 29, INCINERATOR RUN 3 FI.TER 

__ ..: ... - ,., ,_....... 
ca---

~r-----·- ·-
__ , -

FK.::.l·_I_D7_+--·-f0 !(.!,· £)11,'f\L, • M28· _INCIN..::_ _ ~ fBJ FILTER 

- .... -~-_,___ - -- -- .... 

FKL-114 fKL· f\11'6'1C. M2~ _IN_C_IN_-__F_-_t-R_8__3_ METH0029,IHCINERAT~.RBJ ___ FILTER -----t-----

PogeS 



--

--

--- ---

--- --

---- --

- -

------ ---- - -

IFRFSH KILLS lANnFI I • EPA STUDY --- --· ·------
CMAIN OF CUSTODY ---- -- ----· --- - - - -· 

~~RELINQUISHED BY • l ' " ftl -U, 
, - - DATE• ~-\'I.-<\(., RECEIVE08Y: c-.;;. DATE: 1-:11 · ff,' 

RELINQUISHED BY• I. "' ,. - OAT£• -, ?"l..qf RECEIVED BY: ,. I I "- ftl+ DATE: ,. "Ll ......A 

-n--" -~ ........ r,- ~Ac ,. 7, -C.,. u,. .. n _,,} b- "'1: .._J,-, . .C\_ALL.J::.. - 1-'-I - l\4..&V~ G<t,· '1:/l !...l."l-t., ·-· 
SAMPLflO \J FIELOID ' SAMPLE TYPE PRE8ER~TIVE COMMENTS ·--- -·-- ·--

FKl-OS FKL- nHYII•• M211- NHEAD- HCI- J:f, METHOD 29. NORTH Hl:ADfR. RUN) 8N HCI RI~~· lit_----- - - ... . -- 1----- -- -- -- . -
--~l-24 -- f~- loluJM. . M28- SHEAD- HCI- 1 ~ETHOD 29. SOUTH HEADER RUN I IN HCI RINSE - H11 . . .-- ··-- -

FKL-58 fKl· ,-"\\VU, - U29- SALES- HCI· 1 METHOD 29, ~LE$_9AS, RUN 1 •N !:!Cl RINSE - HI __. - . 

_fl_(_l-90 -- f!C!-· 0 111,'iC. • M29- INCIN- HCI- 1 __ ME!HOO 29. INCINERATOR RUN I IN HCI ~!NSE - Hg- --·-·· 
Fl«.·130 __ FKL: ~- ~29- HCI- 1 METHOD 29, I\MetENT, RUN 1 __ IN HCI RINSE • It.a_~~: --· ---- -
FKl-12 FKL• (>\I...... . M29- NHEAO- HCI- 2 METHOD 29, NORTH HEADE!', RUN ~ _~N ~~~l~E - Hg ·----
FKL·lO FKl• 11~·1.u_c,w . SHEAD- HCI-_ 2 METHOD 29, SOUTHHEAOER, RUN 2 ____ DN HCI RI_NSE :_Htf--·-- -- -~~-~--- - . . --· --· - -
FKl-63 FKl· Q1\1'1lo - M29- SALES· HCI- 2 METH9J>.2~ ~At,1:6 GAS. RUN 2 IIN HCI RINSE • ~.i - ---· ----· 

__9 ____FKL-97 FKL· 01\\'11.. t.129· INCIN· HCI· 2 METH002'1, INCINERAT~R, ~U.N ~- _ __!!! HCI ~INSE • .!!i.__--- -- . - . - --· . -- . --·-··--
. . . ... .. ·-· ·- -·-·· --
fl<l-18 FKl· ,nu.."I'- M2&- NHEAO- METHOD 29, !-!ORTH HEAOE.R. RUN) IN HCI RtNSE .:...!!i__ ~--- ..------- - -~- .a I ··- - ·--- ---· 
fl<l-36 ,__. FKL- n ll l'\'4>· M29- {>!!CAO- HCI- :, METHOD 29, SOUTH HEADER. RUN 3 8N HCI RINSE • 11(1 _. 

FKL-70 FKL· ~-- M29- BALES- HCI· 3 _METH0029, SAlESGAS, RUN l ~- ~ ~Cl!INSE - Hi_ -· 
FKL-104 FKL· n'll"AI. • M29- INCIN· HCI- 3 METl-f2D 29, l!!~INERA TOR, RUN 3 8N HCI RINSE · H_il-

,- -- - --- - ·--
·- ··--·----

FKl--43 FKl· Ol\~1.- M29- HEADER· HCI· FBI METHOD 29. HEADE~,~-81 ON HCI RINSE • H_w_ __ -- .. ... 

FKL-TT M29- SALES- HCI- J.4_E moo 29, SAi.ES GAS, FD2 OH HCI R!NSE · Hi-~ 2l16'.1L· ---- !~ -- . - --- . - . 

fKL•III FKL· n"\l"\'tt.... M28- INCIN• HCI· FBJ _ METIIOD~9. INCINERATOR.!'~_ 8N HCI R!NSE • !!i.... - ·------- ---·- -- --- ----

FKL--49 FKL· Q)l\tl,l,. M29· HEADER· HCI- RBI !\Ja'!HOQ.~, HEADER, R91 8HHCI 
' 

FKL-U FKL· o 111'\1.. M~- SALES- HCI- R82 METIIOO 29, SALES GAS. R02 8NHCI 
-·· - -· -· --- -- -- -

FKL·117 FKl· ~- M29- INCIN· HCI- METttOO 29. INCINERATOR. R83 _ 8NHCI - ~~~ - --- -· -- --- ·-· - ·-
..... ~- -

Pago 11 
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FRESH KU I s LANDFI I .FP.11. STUDY -- --·-------- - - - ---- -----. 
CHAIN OF CUSTODY 

-·-- ~-RELINQUISHED BY • <... \ a...-L-'.:> .nl-" DATE• '.-,. \<\ ·'lw RECEIVED BY: ~- DATE: ;J.,J:l;. 2,
RELINQUISHED BY• I> - -/ l . .f L - ·- DATE• "?...r7'7.-"i ~ RECEIVED BY:., La...Vt.-~w,u- -DATE: )·JJ.· 9v 
~------

.A "3 l"'.::l 

' 
n J// c:,1 _, ~ I .a.~: , 1.l 'l~ ~11..11.""r\~~!'J ·To~~b.J.,_11171~~ .. 

SAMPlEID FIELD ID' SAMPLE TYPE PRESER TIVE COMMENTS .. . .. -- . ,. --. -· -- ------ - -- - ·-
FKL-02 u )1)1it,. M2&- NHEAD· HN· ,d METHOD 29, NORTH HEADER, RUN~ NITRIC ACID PROBE RINSE -~ .• ,--- ---------· ----·-
fKL-20 FKL- M29- SHEAD- HN- 1 ~ETHOD 29, SOUTH HEADER, RUN 1 NITRIC ACID PR08E RINSE-~- - --- - -·-- - - 1---- - - - - . ·-
FKL-5I FKL· ..QJU%- M29- SALES· HN- 1 METHOD 29, SALES OAS, RUN I NITRIC ACID PROBE RINSE----- ·- --- ··-- ·-----
FKL·85 fKL- Oll'l'IC, - M28· INCIN· HN· 1 METHOD29 INCINERATOR. RUN 1 NITRIC ACID PROBE RINSE ..··- - >--. - .. . ---
FKL-I25 fKL· M29- AMO· HN- 1 MEl~~9. AMBIENT. RUH!__ NITRIC ACID PROBc RINSE- .. - 6 1':I itr · - . - ... ---------- --- -- . - -- -·--

FKL-OI FKL· llllt.&11.. • M29- NHEAO- HN- 2 METHOD 29. HOftTH HEADER, RUN 2 NITRIC ACID PROBE RINSE -· ···-- ·----- ·- -- --·· ··- ·---·-- --···· 
FKL·26 FKL· M29- StlEAO- HN· 2 Ml;TIIOO 29, $00Ttl HEADER. RU!:!~ NITRIC ACID PROBE RINSE - ~ -- --· - --- - ·--

FKL-58 fKL: DI\ l'\4. • M29· SALES· 2 !,4ETH0029, SALES GAS, RUN 2 N!JR!Q!,(:I!:)PROBE RINSE~ 
fKL·92 fKL· ow,1~ - Ml9:_ INCIN· HN· l _METH_OO_~. INC~NER~l~R..,_ ~N2_ NITRIC ACID PROBE RINSE . - - . --- - -- - -·- ·----------·- ··- --· ... .. .. .. -- ----- - - -- ·- - -- - -------

--~Kl-!4 FKL- Q~· M29· NHEAD- _ ~ ,rl METHOD 28. ~TH HEAOER. ~ NllRICACIOf'R09£ RINSE ·--
Fl<_l-32 FKL· 0,\1<,.. _ M29- SHEAD- HN· 3 METHOO 29, sour~ HEADER. RUN 3 NITRIC ACID PROBE RINSE -- -- - -·- --- ---- --- ·- --- ----- --- - -- .. 

FKL-415 FKl- M29- SAi.ES- HN- J __ METH_Q~ 29, SALES GAS. RUN 3 NITRIC ACID PROBE RINSE ·----- -- "'"'" '"• - --·- -----
FKL-99 FKL· 0 11'\'11, • _ INCi~- _!:'_N..:_ 3 ~!!:f~29. INCINERATOR RUN3 NllftlCACIDPftOBE RINSE~ ... - - ·-· --------- .. ··- ··-

- • ··-·-··- DIIM '\ ......ft- ·-·----- --·------ - - -- -- ·--·-· ---· 
· fl\L·J8 fKl· ~- M29- HEADER- HN· FB1 __ MElHOO 29. IIEAOER, FBI __ NITR~~!;>~OII£ RINSE 

-~- ---
.....--- ·-

FKL-72 FKL· 1.H\1,'\\,. M29- SAlES· HN- FB2 MET~ 29, SALES G~-~. f~... NITRIC ACID PROBE RINSE ..-·· ------ ----
FKl-108 fKL· o H'l',1-· M29- INCIN· HN- fBl __ METHOO 29, INCINERATOR, F83 _NITRICACIOPR08E RINSE---- ··-- -·· 

f_K~'.~5 FKL· o·na,:1s,- M29- HfAOE_R-_ HNO- RBI METH0029. NE~~,_RBI O.INNNOl -- -· 

FKL-79 FKL-~- M29- SALES- HNO- R82 METHOD 29,_SALES OAS, R82 O.INHN03 
- --- ----·-

---·- --- ----- ·-· . --------· ·-
FKl-113 FKL· INCIN- HNO- RBl MET~~' l~NERATOR. R83 O.IN HI!()_!___~-~- --·· -. ....~···-- --- -- ..... ~..,...~ 

• 
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- -- --

------

-- - ---

--

--
-----

--- - --

- - -------

------

- -----

fRS:~M KIi IS LANDFILL • l=PA STUDY -
lt"MAIM OF ~11«:TODY 

~ 

- -- .. ---- -- - - ---·--

. ---- ...__ 
RELINQUl8HED BY• , l ~0.J> L - ~J.- DATE• 1 · lZ1 - l,t~ REC~~~B___!: n.-_ - -~ - "- DATE: 'i-J ~ 9.( ----
RELINQUISHED BY • lt-1'!,,. DATE• ;;;z-"2.:2,... ~ 16 RECEIVEDBY: tl £1 It.~ ftl._. DA!~:...J.- L,__ · 'i(.,~~ 

w,,........-ht,\\...._ ~ 0 I~~- I,;_ ~) j, Ck~ . ___..ll"t . ~~--- ~~---<~ h.. •·1,, J Id i MA.u.<1--.C\,.h · 1Ifl/'lt.t
V ' \ --

8AMPLEID ' AELDID SAMPLE TYPE PRESERVATIVE , COMMENTS--- . -- ---- --- -------
fl(l~ FKL· I h ,t1'11.- M2&- NHEAO- kMnO- L.t :1) METHOD 29, NORTH HEADER. RUN) l<MnO' IMPIN(;ERS ,____ ---

FKL-23 FKL· o·ulif&. 1,129, SHEAD- KMnO- I METHOD 29. SOUTH HEADER, RUH I ~ IMPIHGERS----1---~- .. --- -
FKL-55 FKL· ' ..... -...1-,C.i.. M2t- SALES· KMnO- I METHOD 29, SALES OAS. RUN I _ KMn04 IMPINOERS-· -·- -
FKl_. u Wl•}&,. Ml$- INCIN· KMnO- I METHOD29 IM:INERATOR, RUN I l<Mn04IMPINOERS 

fKL-129 FKL· 0 ,1,11.. M29- AMB- KMnO- I METHOD 2t AMBIENT, RUN 1 1<Mi04 IAFIHG!RS 
-- ~'. 

·-
FKl.·11 FKL• n Ull'lt.. M2~ NHEAO- KMnO- 2 METHOD 211 IIORlH HEADER, RUN 2 l<Mn04 IMPINGERS 

FKL-28 __ ___!~· Ml$·_ ~AO- l(Mn(). 2 METHOD 211. ~f~ !f~R. RUN 2 KMn04 IMPINGERS~ -- ------· - --------
FKL~2 FKL· M29- . s~~~ KMnO- 2 .. ~!_!ttOD 29. SALES GAS, RUN 2 . KMn04 WPINGERS""\1"1'1... 

. -· 

FKL-98 FKL· ~: M28- .!~~~- KMnO· 2 METHOD 29, INCINERATOR, RUN 2 KMn04 IMPINGERS -···---- ---- - ---·-· 
11:,.__ ..... 

. - ·--

FKL-17 FKL· ~- 11128- NHE~ KMnO- ~I M~!H~~ 29, NORTH HEADER0~~ KMn04 IMPINGERS --- --- - . . . .. ----- - - . ---
FKL-J!I FKL• (fl\ l'c<. M28- SttEA~ Mf;THOO 28. ~UTH HEADER RUNl KMn04 IMPINGERS ~ l.. . ---------- ··-·-
FKL-69 FKL· JUl1u,- M2&- __ SAL~~_:_ KMnO· 3 METH0028, SALES Gl'.S, RUN l KMn04 IMPINOERS-- --- - -- ----- .. - - ---· --- ---
FKL-103 FKL- <dl"fl(.. M29- INCIN· KMnO- 3 _!,l~T~_Q_~. INCINERATOR, !!UH 3 _. _~!'~ IMPINGERS.--·-· - ·- - --- --- -·· -------·-· ...... 

- . ---·. -- - --- ·- - - ... ·--
FKL-42 FKL· n"'\1¥.C. • P,129- HEADER- KMnO- fBl ME.Tttql) 29, ttEAOER FBI kLln04 IMP!~- ·-------· - ·-·--
FKL,78 FKL· o 11T"1... M29· SALES· KMnO: FO~_ ME rnoo 29. SALES GAS. f82 -~~ !MPING£RO-- -- ---· -- ---------- - -- ... -· 
FKL-110 FKl· ~l~CLlc; M28- INCIN- KMnO· FBJ METHOD 29. ~INERATOR, F63 KMn~!!!IP~--- - ---·---
_fKL-4&_ ~_FK_!-· ~- M29- HEADER· KMnO- HUI METHOD~. HEAOE.R, ll81 KMn04 -- -- -- ·- . - -
FKL-82 _!'Kl· hltio'\'V'L. M28- SALES· KMnO- RB2 METHOD 211, SALES GAS. R82 KMn04--- - --· 

FKL-116 FKl· • M2&- INCIN- KMnO- RBJ __ METHOD 29, INCINERATOR. RBl __ _ -~~04 .--- ~- - -- - --

Paga I 
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TR::AN::i:.t LA30AATCR;.S, IllC. 

S~l• Prepara:1011 :ncJc1..-,g , NnagtMll~ Fol'ffl 

l'r0)e<:t: 39139 C:0•&:at ; E••~•rn Research ·~roup ,ERGC 2 J 

TL: / I sam;,g· IF1Ml ; I I I I 
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INORGANICS SPIKE LOG 
:!--: ,.:-, .~"> --... 
t:~.. . ~. ---- ; i ORIGINAL l OAIG!N.A;. SPIKE I SP'K! I~ '>:~,,.;e '"FIO..:ECT ~ I ANAL.YTE ST.ANCAR::). S-:-.ANOA'R::) CONC S.AMPI.!: I SAMPLE :NIT:ALS WITNESS 

I ' (PPIIII) {ti.I.) (PPB)I;-1---11 ; --.....FINAL.i SAMF'~=. ::::,s , : VCLl.:t.l!: 

I : (mL)l 

t 
'.~ I -lCj I 1 

~ I I !; • ! II 

I '~ I ' /f;T 

i 
I~ 

! -tts I I J; ! .11 
I l 

! 

l 

I 

FCR\'. = 1J'01-·5 (:)6/12/96) 



* SEE SPIKE LOG 
~-

I Sprklng SUndar:i Preparation ,IS?IKING 
! rom Sp,Jru,g SIAnCard 

!fr,,,ffrt $141'1:!arc! Orig Std. Sc,keft.U core So,xeruU CO/IC eor.,o,nect 
:o t=P"'I F.-cfft::O.-r.L; (C)C)ITI', FV011~ OCm!I r.=::11,i :ot&I ,.,. 

.~ I z-a,,o.? I 

z~I 
1::0 

tao I 
5000 

5000 

s 

' 
I lCC0 

1000 

I 

I 
SC 

50 
' ••spdr11 sei,erate<y 

Element Orig Stcl hllitt(ul.; 
:i,,.; 

IA, 
,a 
!a.a 
!le 

' 
I 

2-a&-7 I 
2-75..J I 
2~-T I 
2-84,T I 
2~! 

·oc I 
IOOCO I 
·c~ I 
,co 
100 I 

3000 
950 

soac 
saoo 
5000 

I '.s 
5 
5 
5 

' ·1 

1000 
,:co 
•ooo 
,ooo 
1000 

I 

I., 

so 
.150 
50 
50 
50 

,ooo I 
·u 
p I 

(P!'ffl) 

ICCIQ 

1000 
1000 
1000 

Fvol(TOO 

1 140 

1 30 
I 70 

I 100 ' 

1400 

300 
700 

!COO 

• 
' • 
'wd 

I 

I 

2-<'144! I 

z.75.7 ! 
2~ I 

100 
ICOOQ 

'00 ' 

500(1 

uo 
5000 

! 5 
95 
5 

: 
I 

' 

1000 

100C 

1000 

I 
I 

J 

50 
IISC 
SC 

ICCO I Pd 

?t 
s 

I 

' 
I 

'.000 

'.000 

·ooo 

I 
I 

1SCI 

~00 

J.50 

1100 

3000 
3500 

0 z.a.i.-o 100 I !000 I s 1 tCC0 so Si I 100cc 3$0 ~000 
~, 2~1 100 I 5000 I '5 H 1000 50 I ,Sr I ,ooc : 20 200 

.::u 
'~.. 
F9 

I 

i 

2,a,o.; 
2,a,&-o 

z.r~..i 

I 

I 

,co I 
100 I 

,0000 I 

sooc 
5000 
95C 

I 

I 

! ' 

5 

' 95 

11 
·j 

I 

10CO 
'. 000 
·coo 

so 
so 

950 

! 

,oco ! 
~s, 1000 - so 

K I z-44.7 I ,oco 5000 I s: ! ,coo I !00 
K 2.ac-2 I 10000 1500 I • SC ,I !COO I ·sea 2000 ' 
t,,49 
l.ola 

:1,,1,,
:~o ,r-,. 
iNa 

I 2+"-v 
2-75-11 

_2 ..... 
2-66.. 

2--4-7 
2.e-1 

I 
I 

I 
I 

I 

100 
100CC 

100 • J 

100 I 
,co I 

,0000 I 

soco 
• 950 

500C 
$000 

sooo 
1UO 

I 
I 
I 
I 
I 
I 

5 
i5 
~ 

3 
5 

,,s 'I 

100c 
1000 
:oco 
:cco 
,cco 
,ooo 

I 

' 

i 
I 

!O 
,50 

50 
50 
5<l 

,v,o 

I 

I 

! 

I 

I 
I 

:ooc 

zoco 

I 

I 
~i 2-a41 ,oo I sooc I ! ,ooo ; 50 i 

11111 

i 0 I 
2-1 
2...... 1 

100 
100 ! 

$000 

5000 
I 
I 

5 
s 

1000 

1000 
I 
I 

50 
50 

:sa ' 2-M-41 I :oc 50CO I 5 1000 I SC 

:Ti 2-84-4 100 50CO j ~ 1000 50 
'1 244-<1 100 t 50Cl:l : s 1000 5:J 
,; I 2-M~ 1C0 I 5C:C s ~:ice 5:l 

n 
;.,, 

' ' 2...... 
2.u-1 

! 
j 

100 I 
1000 

5C00 

!50C 
I 
I 

5 
,s I 

10C0 

1000 
! 5:J 

150 2cc I 
l w\JUl.li.. ot t1'le ~p1a:r.g ~&anda,CI grva :J'\e lmlet: ccn~ ot ':."le &taove el•r:-:ents. 

Spjking Standard 2·101·6 

Pcsu:!i9atio,.. 
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~-----------------------------------------------------------------------------

TRIANGLE LABORATORIES, INC. 
~ransfer Ct.ain-of-Custody Form 

Project 38139 

Trar.sfer Frorr.: IW'....~ ':'o: IA -

Initials .. Date ...... . ':'i:ne ... 

Released by: 

Accepted by: _/_/_ 

+-------------------------------~---------------------------------------------
MI:..:::s. ID... . . . . . ':'L: No. . . . . . Cust. Id ................. . 

38139- -030 131-59-SB FKL-109 
38139- -031 13:-59-SC FKL-108 
3 813 9- -032 131-59-5::) FKL-106 
38139- -:J33 131-59-SE FK::,-1:::> 
38139- -:J34 131-59-SF FK!..,-111 
3813.9- -035 13:.-5 9-6A FKL-51 
38139- -836 l31-59-6B FKL-54 
38139- - ~ " ,J -..,I :.31-59-6C FKL-53 
38139- -C38 131-59-6D FKL-55 
381.39- -03 9 :.3l-59-6E FKL-56 
38:.39- -04 :J 131-59-?A FKL-58 
38139- - 04:.. :.31-59-7B FKL-61 
38139- -042 131-59-7C FKL-60 
38139- -043 l3:-59-7D FKL-62 
38:.39- -044 131-59-7E FKL-63 
38139- -045 :3::.-S9-8A FKL-65 
38139- -046 :31-59-8B FKL-68 
38139- -047 131-59-SC FKL-67 
38:!.3 9- -048 13:i..-59-8D FKL-69 
38:39- -049 131-59-8£ FKL-70 
38:39- -050 131-59-9A FKL-72 
38139- -051 131-59-9B FKL-75 
38139- -052 13:-59-9C FKL-74 
38:!.39- -053 l3:-59-9D FKL-76 
38139- -054 13:-59-9E FKL-77 
3813 9- -055 13:. - S 9 - l OA FKL-79 
38139- -056 131-59-108 FKL-81 
38139- -057 13:-59-l0C FKL-82 
38139- -058 131-59-:0D FKL-83 

I 
38139- -059 13:-59-llA FKL-38 

I 
+-------------------------------------------------------XfrC~r. (Rev 11/01/94) --

Additional com!T.er.ts ,::,!" ::..nstrJ.ct:ions: 
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·-----------------------------------------------------------------------------· 

':'RIANGLE LABORATORIES, INC. 
Transfer Chain-of-custody Form 

Projec-: 38139 

7~ansfer From: IWLM To: IA : 

:n.:.tials .. Date ...... . Time ... 

Released by: J_; .E.__lf(,, 

Ac=epteci by: _!_!_ 

M:LES. ID . . . -:::-:.r Ne.- CUst.:d. . . . . 

3813 9- -06:) :31-59-:.lB FKL-4: 
38139- -061 :31-59-:.lC FKL-4C 
381.39- -062 131-59-llD FKL-42 
38139- -063 131-59-llE FKL-43 
38:39- -064 131-59-12A FKL-2C 
38:39- -065 131-59-12B FKL-22 
38:39- -:)66 13:-53-12C FKL-21 
38:39- -:)67 13:-59-120 FKL-23 
38:39- -068 13>59-12E FKL-24 
38:39- -069 13:-S9-13A FKL-26 
38:39- -G70 1~3l-59-13B FK.L-28 
38:39- -07: 131-59-13C FKL-27 
38:39- -G/2 :31-59-13D FKL-29 
38:39- -C73 131-59-13E FKL-30 
38139- -:74 131- 59-14A ?Kl.-32 
38:39- -C75 l3:-59-l-4E FIG..- 34 
38139- -C7E :.31-59-142 FK.:.-33 
38:39- - ...- I l 

38:39- -:75 
:3:-59-14r:: 
131-59-14E 

FK:..,-35 
FK:..-36 

38:39- -:7St 131-59-lSA FKL-02 
38:39- -ca::i 131-59-lSB FK:..- 04 
38139- -cs: 

"" ... -,38139- - ,••d~"' 

131-59-lSC 
13:!.-59-lSD 

FK::..-03 
:"K:.,-05 

38139- -C83 13:-59-lSE FKL-06 
33:.39- -()84 13:-S9-16A FK:..-08 
38139- <)85 131-59-163 FK:..-09 
38139- -:)86 13:-59-16::: FK:..-1 :J 
38139- -:)87 13:-59-16D FK:..- ll 
38:39- -:)88 13::.-59-lGS FK::..-12 
38:.39- <)89 13:.-59-l7A FK.:..-14 

I 
·-------------------------------------------------------XfrCOC (Rev :.:./01/94)--

Add.i::.ional co:rr.ie.:1ts or .ir.s::.~uc::.ic::-:s: 

161 
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+-----------------------------------------------------------------------------·

TRIANGLE LABORATORIES, :Ne. 
Transfer Cha~n-of-Custody Form 

?reject 38139 

7~ansfer Fro~: IWLM To: :A I 

I:iitials .. Date ...... . ':'ime ... 

Released by: 

__/ __;__Accepted by: 

+-----------------------------------------------------------------------------· 
MILES.ID ........ ':'LI Ne ...... C'.lst. Id .................. 

38139- -090 :31-59-17B FKL-16 
38139- -091 :31-59-l7C FKL-:5 
38139- -c 92 131-59-17:) FKL-l 7 
38139- -093 131-59-:7:S FKL-18 
.38139- -094 131-59-.:i.SA FKL-45 
38139- -095 131-59-:8B FKL-47 
38139- -096 1J:-s9-:.8c FKL-48 
38139- -097 13l-59-:BD FKI.-49 
3813 9- -098 13l-59-19A FKL-125 
38139- -099 131-5.9-198 FKL"".12 9 
38139- - :. C 0 13:!.-59-19C FKL-127 
38139- -:c1 131-59-19D FKI.-:29 
38139- -:02 l31-59-l9E FK.:.-13:) 
38139- -:03 LCS Lab Co:itrcl Spike 
38l.39- -:04 :3:-59-20A 
38:39- -:os :3l-59-20B 

+-------------------------------------------------------XfrCOC {Rev ll/01/94)-
Addit~onal comments or ins~~~ctions: 

162 

http:FKL"".12
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* SEE SPIKE LOG 

&piking standard Preparation SPIKING 
romSo,kingSraMw 

Element Standard Ong. Sid. SpikeCuL! cone Si:,ike(uU cone combN'*t 
10 (ppm) Fvol(100mL1 (i:,pml •vol(iOOmll (ppb) total 

-.a 2-84-7 ,oa 5000 s 1000 50 ••spike sep-a1y 

,u 2~ 100 5000 5 1000 so Elwnant Orig Std Spikelull cc,nc 

1ll 
: ,u 

2-M-7 
2·?5-3 

,oc 
,0000 

5000 
950 

5 
95 

1000 

1000 
!50 
950 1000 Au 

(Dpffl) 

1000 
Fvol(100 

1•0 
(Pl>b),,oo 

9.. 2-14·7 
2-84-7 

100 
100 

50CO 
SOOD 

5 
s 

1000 
·1000 

50 
50 

Ca 
Li 

1000 
1000 

30 
70 

300 
700 

I.II 2-84-6 100 I 5000 5 . 1000 50 p 1000 100 ,ooo 
;. 2.f.4-8 100 scoo s 1000 50 Pd 1000 180 1100 

• 
d 

2-75-7 
2..-w.e 

,0000 
,oo 

l!C 
scoo 

115 

5 

1000 
,ooa 

150 
50 

,000 Pt 
s 

1000 
1000 

300 
350 

3000 
3500 

;a I 2-M-8 ,oo 5000 s 1000 50 Si ,cooo 350 35000 
c, 2""-6 ,oo 5000 s 1000 5() Sn 1000 20 200 
Cu I 2-M-6 100 SDOC 5 1000 SC Sr 1000 5 50 

1•e ,. 2-M-8 
2•7!54 

100 
10000 

5000 
!ISO 

! 
95 

1000 
1000 I 

50 
950 1000 

11( I 2-84-7 1000 $0CO 50 1000 500 

< 2-60-2 10000 ,~ca 150 1000 1SOO 2000 
IJ.g 2-84-6 ,oo 5000 ' 5 1000 so 
'\.la 2·7S-i 10:,00 950 ' $15 1000 950 1000 
Mn 2-84-6 ~00 sooo 5 ; 1000 50 

Mo 2-84-6 ,oo 5000 5 I ·ooo 50 

Na 2.a..-7. I 100 I 5000 5 r 1000 50 

Ill• 2-60-1 10000 •950 115 1000 1950 2000 

Ni 2-114-8 I 100 I sooc 5 1000 50 
Pb 2-34-8 ' ,oc I 5000 5 1000 50 

Sb 2-M-6 100 I 5000 s 10:IO 50 
!la I 2-64-6 ll)Q 5000 5 !COO I 50 
Ti 2..M-6 100 5000 5 1000 I 50 
IT1 I 2-64-6 100 scoo 5 ,coo 50 
t,., I 2-14-6 100 scoo 5 1000 50 

•n Z-M-6 100 scoo 5 1000 50 I 
1000ul of !he Spiking Stan<lard gr,,e, 111t 1mea cone. of tne above elemenll. 

Spiking Standard 2-104-3 

Spiked oy: 
Pr.a,gestion-

Po1tdlges1JOn- Dj ~K... £ i, -;. ,:, •- Ji . ...., 

,,,f.' 
. ..,;\.\-

"l("/.-t;, It:'!.'-, ~ --
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I Snpla NaH Fi:e !lethod Date Ti1e OplO Type !lode 

... ·------------------- -------- -·------ --------- ----- ---- ---- -----
: STOl·8L1m 81496 TR:AHGL2 08/14/96 07:41 X IR 
2 ST03 814~ TRIIINGt2 08/l 4/96 07:46 X IR 
3 ST03 81496 TRi~MGL2 08/14/96 07:51 OU Q CONC 
4 CHECX LO 81A% TRI tiMG~2 081 I 4 /96 07:57 DKH Q COflC 
5 !CV/CCV 61496 n:m~2 oe/14/96 os:02 m ~ CONC 
6 IC8/CCB BIA qt mm~2 03/14/~6 08:07 DKH Q COhC 
7 ICSAB B1496 IR!AHG.2 08/14/96 08:12 OKH COIie ~ 
e..;am 11s Bl,9Q 1a·~w,~~ c&i'i• t2c Qg·l6 DUI ' i 6&11€ iu,.-'-) . 

COHC C:- I ~b "> I ).Ck9 38139 LCS B1496 TR:AMG;.2 08/ :• /96 09:2! OkH s 
10 l31-59·1AB: s1,cic TR:A~GL2 08! 14/% 09:40 DKH s :ON: 
:; lll·S9·1AB: "OS 81496 TRi AMGL2 OBj :, /~6 09:SC DkH s COHC 
12 131·~9-IAB: L 814% n:Ali6L2 os114/9e 0,:55 ~KH s :ONC 
:; 13H9·1D BW6 TRIA~GL2 08/:4/~6 10:0C OkH s CONC 
14 :3l·:9·1C PDS SJ 4q6 n:mL2 oa11,1% 10:06 )KH s CONC 
:: 13H9-lC. 8!49b m~~m OEil4/~6 10:11 OKH s CONC 
1~ :3H9·2A8: a: ,qo T~!AHGL2 CB/14/96 10: :~ jKH s CONC 

1JH,·2113C :" a:,% TWHU OE/i4/% 10:2: OlH s CONC 
19 [CV/CCV 814% 1'WNoL: Ca/14/q6 10:2& n~ COHC .., ' l 
1" ·~&,rcce 8l•~, iAl~tiCt: 9(.' >tJQ& 1u:m ' me (<J>-.~~~~(.I 

• I 

" 
~ 

.J
2~ IC8/CC8 Bl4q6 ·P.:AN.LZ C8/14/% 10:Si nh CflNC 
21 131-:q-zo s:•% TRl~~U OS/14/~!> 11:02 OKH 's CDNC 
22 rn-sq-20 o~ Blm 7R;AN6L2 CS/14/96 11:08 nH 5 CCKC 
2: 1z1·s~mc 8,45~ TW~GL2 ~S/;4/% 11:1~ OlH s me 
24 131 ·59·30 B1496 "R;~N,l2 C8/14/qri 12:0d ')O ~ CGMC 
Z5 13l·S~-sA,e5c e:c% TAJA~G,J ~i :4/% 12:0q OKH s me 
26 13HM8C 814% -~IANGL2 CSIJ4/9t 12: l 4 '.lXH ~ cm Cr r ~., Sb"1.l 
~; 38: 39 !18 8:4% TAIA~G .. 2 02/14/% 12:2~ OK~ s C:INC t¼." ,. I 

C,& ;em ~es Bl•% ·~:,;11:c: ee11, ·~" 1:·~· ~IW rcdc c,.. f..-. ... .,,,, ,-s 
2° 131 ·:~-:c L s:,si :RIA~G,Z J8il41% 12:Z7 CKH s C3NC 
3~ iCY tc:·; B:4Q6 TR!~Hol2 08/14/96 12:4i )K~ me 
si- 1Gima ~! 4~D TP1r~c:: os::., .,,,, IM~ 9H CJMC ) . i ' K..,,....._\ ')~/
3? IC@/C:9 a. 4~---tti~L H~r..-:~ '1!~01 ~r:-C----ffi!C 
.33 iCB/C:e 814% ~WNG~2 )Si:m6 13:IC OKH ~ CONC 
3, ICStie 81 A1c n:AN~LZ CS:14m 13:!5 ~n C me 
Z5 i3!·5°·bA 81496 IRl~~G~2 ~8/14/~b 13:2q OKH 5 CONC 
36 i3i·5q·oA PCS Sl tQe H7AhGL2 CS!lim 13:ZI )K~ s me 
!7 J31·59·o'. Bl•,e m~~c~z )S/:rn~ 13:39 ~~~ s C()~C 
38 ;3~-;q.oc s1,qc H:~NiiL2 C8/l4/0c 13:41 ~K~ s me 
~~ 13:·59·eC PCS 814% IR:~HG~2 OEi i4_/9b 13:50 uKh s co~c 
40 l3!·5q·6C L 8JAQ! TR:~~GL2 03/14/% 13:55 on s me 
4: :31·59·7A 814% T~i~MU 0€/i4i~t. 14:00 O~H s COHC 
42 !3:·Sq·H, o, 81411: TR:A~GL2 08/ 14/9t 14:05 J~~ ~ CONC 
43 :ll·:~·7C 8l4Qc TR:PNG~2 08/l•/% 14:10 DK~ s COliC 
44 13>5'i·7C D~ 8!4q: TRmGL2 OS/14/96 14::S m s CDNC 
45 :mc:v 8i4% T,;m._2 Oe/14/q6 14:20 OK~ Q CONC 
:e ;C8/CCB 8l 4q: TR:mL2 03/14/96 14:31 )K~ CONC 
,: :Ji·5M~ 8! 4Qe P'.t~G,~ OS/;4/9b J4·3o OK~ s' co~c 
4S J. ·5<i·9C 91 ,q: TO~G~2 08/14/~o 14:41 OU s me,~ 31·5~-~~ 81•~~ ,~::ijG~: oe;:,1% 14: ,1, 0~ ~ s co~r: 
;c !:·:~·:;sc Si t~t n:~,c.: C5.'W% l•:S~ W• s ca~c 
C' ~:-~9< :~ 8,4,, i,:t~G.: lEi:::5~ 14::; ~~~ 5 C'.l~C 
.,<" ~~-:~- ··=" 5; 4Q( T?.:~~G~: C3J}4!9c 15:02 0Kr s ca~c.... \,, 

.. :·11c:; 2~ ! ~:. ;,i~~G.; )Ei '.4/% 15:,-:i t\'" Q CJ~: 

1,..b;J -

http:3~-;q.oc
http:P.:AN.LZ


~11.llysis ~eport S111ury rnu oe-15-96 06:39:49 P" r,age 2 

I S.11ple Nae file Plethod Date Tin OpJP Type ~ode 

5t-lCBfm 
55 lilf661 

81•!11 
1141'6 

f-l~NIC2 m!t1i1,s 
lR~AN6L2 GBfl4/,s 

I5:I2 m 
13.18 !IU 

a 
0 

CDl!C 
tollt 

~~-~74.J· 
S~ JC8/CC8 81496 1RIAN6L2 08/1•/~6 15:26 01H 0 CONC 
57 ICSAB 814% JRIAIIGL2 08/14/96 15:31 OlH ~ CDNC 

16G 



;J,wlilld1 y 'JC I 

File ftethod Date Ti1t ooro Type ftode 

I 5'01-B~AHK 
2 STD3 

amt 
em6 

7RIANGl2 08/15/96 
TR:AHGL2 08/15/96 

19:11 
19::7 

X 
X 

!R 
IR 

3 S'D3 8l5% .RIANG~2 CB/15/96 19:22 DkH g CONC 
4 CHECK LO 81596 T~:AHGL2 08/15/96 J9:2i DKH O COMC 
3 ICY /CC'/ 815% TRJAHGL2 08/15/96 19:32 DKH Q CONC 
b STDl-BL~HK 81596 TRIANGl2 06/15/96 20:00 X IR 
7 S'!'Ol ·B:,J1HK 
8 ST03 

8159c 
8159) 

TRJANGL2 08/15/9~ 
TAIAN6i.2 oeflsm 

20:33 
20:38 

X 
X 

IR 
IR 

~ S703 81596 TRIANGi.2 08/15/% 20: 44 DKH Q CONC 
10 ~H[C~ LO 
li 1:v1m 

B15'16 
B!59c 

TRIANol2 OB/IS/9t 
TRIA"Gl2 08/15/96 

20:49 OK~ 
20:54 OKH 

Q 
Q 

CON: 
CONC 

12 ICB/CCB 815% TRIANGLZ 08/!5/9b 20:59 DKh g CON: 
~3 rem 9159c TRIA~Gt2 CB/15196 21:04 DKH Q CONC 
l• ICV/CCY B1596 TAIANGL2 CB/!S/96 22:)4 OKH Q CON: 
.$ STOH.m 81596 T?.!A~Gl2 OS/15/96 22:30 X IR 
16 sm 215% 1R!ANGL2 08/15./96 2?:3c X !R 
: : STC3 81596 T~!~NGi.Z OS/,S/96 22:4i X IR 
i8 S"i)3 81596 TR!~H,L: cs;,;/9t 27:46 OKH Q COk: 

61596 rRJ:\N~LZ OW51q6 22: S2 OKH Q CCijC 

2: :cB1C:s 
e:m 
8!~96 

i~!ANGL~ CSl :5/96 
'RIA~G~Z :S'IS/96 

23: ,c m 
23:05 ORH 

Q 

Q 
co~: 
COHC 

2: !:SAS Sl:96 Tiil~HGi., 08t:S/9b 23:IC JKH Q COk: 
2J :31·59-12A Bi59~ TRlll~G.2 08/16/96 CO: 46 DXH S CONC 
24 131•59-JZA P)S 
2: '.31·H·l2A t 

815% 
B::9e 

TRIPNEc2 os110/96 
TR!ll~G.2 OS./16/96 

,o:51 oi~ 
C0:56 OXH 

s 
S 

co"c 
CCNC 

26 l31-59·!2C 815'16 TRI~NGL:: CS/16/96 31:01 ti~ S CON: 
,7 :::-59-m ?:s a::96 iR:A~~-2 3S/l6/96 Oi:06 )~H S COMC 
2S !31·5~-lZC ~ 815S6 TR!PNGL2 OS/16/96 31::: D\~ S CCNC 
29 ;3:-59· I3A 3'.:96 iRIA~U ~E,'16/q6 01:16 JKr. S COHC 
30 131·59·13~ i)A 81596 TRIPNEL2 08 116/96 01:22 C~H S COHC 
3; 13H9-:3C 81:96 -~i~~G.2 36/16/9! 01:27 ,~~ S CONC 
~2 l!J-59·13C DA 
33 tc, 1:cv 
34 ICB/C:a 

E!:56 
81:% 
Si5% 

T~lA~GL2 08116/96 
!~111~,~2 oa:1t/96 
TR:~~GL: CS 1 16/96 

,1:32 ex~ 
Cl:•3 ~-H 
~J:48 ex• 

S 
O 
Q 

CONC 
CONC 
COHC 

3: 131·59•!4~ Bl:9e !~IA~G.2 06/le/~~ Cl:54 ,xH S CONC 
36 JJ:·S9-J4C a;m H!AHGL2 1a1:rn6 ~::59 m S CCH( 
3, l3i-59· :5~ 8159t ili!AHG~2 oe:11:/96 C2:04 'KH S :oN: 
38 i~:-59-ISC 8:5~~ TR!AN.~2 C8!:619o 02:0q DIJ· S COHC 
3:; 131·59·1b: 81:Qo iR!A1G.2 OBilt/96 02:14 O~H S COH: 
~c i3:·59·163 8i5% TW~Gi.2 CSl16iq6 n: I 9 DU• S COHC 
,: 131-59· 17~ 81:96 TRlAHG., OB/lt/96 C2:Z• )XH ~ CONC 
4~ JJ:-59· ll: 81596 TRIANGL2 OS/;61% C2:Z9 rn S COMC 
~z 131·59·19~ 81596 TRIAHG~2 OB/lt/96 03:18 )~H 5 CONC 
44 J3:-:,·19A ;~s smo ~~!~~~~2 J8/i~!~6 03:23 C~~ S CONC 
45 !C\'ICCV 81:9~ mmL, O!!/W9c C3:3i m Q CONC 
4! !CS ;cc B 
,, ,ca1:ca 

81596 
8159) 

~~IANa~2 OS/i6/96 
m~NL: OS!lc/% 

J3:36 OK~ 
C3·48 DXH 

Q 
~ 

CCNC 
CONC 

~s i3:-s:.-i~A L s::~t TRIA~;Lz )E/,6/Q6 ~l:!3 CKH ! CONC 
4~ Ui·5;·:9C 81596 -~!P~G~? 18/li:16 C3:Sq DKH S COhC 
;( :3:·5°-!GC o~s UG~ ~A!ANGL; ~8 1:6'~6 D•:04 Ol~ co~c 

!3,·59·:qc • Bl:~~ TR:A~G.: :s•1c:Q6 Ct:Ji DKH S CONC 
:.!:-59·2CB 2: 5~~ ;P,ANGL: ~6. :~.'% :i: :• o,.r CON: 
'.;1-~9-m :i~ a:::;: T~:~~G~: CS/Jt:96 Cl:19 3KH S cc~: 

167 



~r.alv~is Reper: Su11ary h OB·i6·9c C::19:33 PN page 2 

• Sa.pie NHe Fi le ltetnod Date Ti1e Op!O lype 'tode 
--- ---------·-------- -------- ---·---- --------- ----- ---- ---- -----
S• l3HNOA 815% IRIAHGL2 08/: 6/96 ~:2• m s CONC 
55 131•59·4A4C4£JOA 81596 iRIANGL2 08/16/96 U:29 m s ~HC 
56 l3J·59·10AIOB•04E s:m TRIAHltZ OB/ 16/'i6 )4:35 DIN s COHC 
S7 ICY/CCV !1596 TRIAHGL2 OS/ 16 /96 04:41 m 0 CDNC 
S8 :cs/CCB 81596 TRIIIHliL2 08/ 16/96 04:46 DU Q CDNC 
5'1 !CB/CCB 81596 TRIA!tGi.2 081:6/96 ~4:52 COi ~ CONC 
60 !CB/CCB e:m TR!AHGL2 08!10196 04:58 OXK g CONC 
61 rme 81596 TRIA~G~2 08/16/96 05:0J OKH Q ~ONC 

163 



------------------------------- ------------ ---------

--------------------

--------------------

·a~le Nau: HA2J3 ~utOSHl)ler Ty!>E: fYPE TJA 
Snole Positions: 122/192 QC Positions: 13/19 I sets: 
Rinse Slatior locat~or is rack ·I, pas. ·l. 

••• Racks ••• 

Rack f ~ype Usage IPos left An.lyses/Pos 

1 Aux. (L) Rack STD/QC/8Lm lJ 10 
2 S11pla (1611) Suples 0 
3 SupiE ( 1611) S11plls 26 
4 S11ple (1611) SHPles 4S 

Suole (16111 S11ples 48 

••• S11~1! Sets··· 

s,:t T1pe Prepare? Description ,ethod Racki Start?os'™ 
----------------·-·· 

llo•aal Ne 3El3<i iRIAN;;LZ 7C 2 

··· Preoa~atior lnfc ---

rlnai 

~c Samol@s Preoar@d 

~aCk tl 

Fcs Ro11 Col Suole ~a1ie Set : lliseo :rpe 
-----------· ,,nJ -N~- . Slanda,d i-,,-.. p 

2 2 STOJ-BL~NK -It~- S~andard 5) I'"\ f'\ G
3 ICSHB ·N~- 4 g: Sun~arc ,.,,-1.,i 

~ 4 c~m L: -~~- I QC Standaro 
5 5 IU /CC'i !I g: Standard t-,,,· ';!'-~--6 6 r:s;c:s ·H~- 3 ~C StandirC 

;7 ... 19 Ket Use:; 

~ac, 12 

•0$ Ro• C~l Sa10ie Naae Set I IUUd Type 
----·-------

l 38!3Q ~B ·Ii/I· Sam0ie 
2 38139 ..cs ·NA· Saa::i:e 

3 3 131 -:>~· !ABC -N~· Sup le 
4 ~ i31-5•·1~8C ;os ·NA· S.1110:e 

5 131 ·S~· lABC L -~~- Suph 
6 6 :31·5•·1C ·NA· Saa~le 

i 131·5~-!D ,r;s -~A- Sacp)e 
8 :31-~~-ID . ·N~- S.aip:e 
q !3!-59·2A8C -~ri- sa~ole 

; C 10 l3l -~9·2~BC t~ ·N~- Si110ie 
Ji Jl ~3!-~~-20 ·N4· Samo! e 

1: :z:-:~-2:- ): -~A- Sa:i~le .,
l. :!:-5~-3eB: -~~- Samol e 

.~:-:~-::: -~A- Sa:;c:e 
-· ' 13:--~;-~;~e~: ·N:.• )a,;~i e 

163 



AutcSaapler R1ptirt Tat:i1: HA233 Nee OS·l4·% 0733:56 II~ page 2 

Rm 12 

?cs Ra- Col Saa~le ~He Set f IUsed Type 

·----------····--·-· ------------
16 
17 

2 
2 

• 13HMBC 
s 131-:Q-6~ 

-1111-
•HA• 

Saaple 
Suple 

:s 2 6 IJHN~ POS -Ill!- Saple 
Vi 2 1 131·:9·6A ~ -M~- Sa.pie 
20 2 8 l3H9·6C ·1111· Snple 
21 2 9 131·59-6C PDS ·Nrt- S11ple 
22 2 10 IJH9·6C L :NA· Saple 
23 2 11 131·59•7A 1 ·Nrt- S11pl1 
14 2 12 131·5HA DA I •HA· Sup le 
25 l l :3H9-7C I ·NA• S11pt! 
26 3 2 131-59-iC DA ·NA· Saaple 
~1.. 3 3 l31·59-8A l ·NA· Suple 
29 3 4 131·59-BC I ·NA· Smle 
29 l s l.3l·SMA -~A- Suple 
JO 3 6 lll·59-qB( ·NA· Suple 
31 3 7 13l-5'1·1IA -~A- Saaple 
32 3 e :lH9-1;ec -~I"- Sa1ple 
33 3 ~ 13:·SH21\ ·h/1· Saar,le 
:S4 J JO 13H9·12A ;os -~II- Snple 
35 3 ll 131 ·~9- 12A L ·Mti· Saaple 
i6 3 12 13HHZC ·NA· Snple 
3~ 4 1 131-~~-:,c ?OS ·Nrt- Saaple 
38 4 2 131-S'HZC ~ -~A- Sastle 
!9 
,o 
41 

4 
4 
4 

3 lJ!-~'MJA 

• 131-5q-1JA DA 
5 !31-Sh3C 

·hi\-
·NA· 
·NA· 

Si1ple 
Saple 
Snple 

42 4 6 131-59-llC DA ·NA• S11~l1 
43 4 7 131 ·59· :4A -~A- Suple 
44 4 8 131-59-HC ·NA· Saaple 
,s 4 '1 151-S~·lSA ·NA· Saaph 
46 4 10 131-59-l5C ·NA· Sa1ole 
47 4 I~ ~3l-SM6A ·NA· Saaph 
48 4 12 131·59-l~B ·Kil· sa,ple 

Rack 13 

P~s Ro• Col Saaple Hatt Sel t IUsed Type 

--·---·---··-------- -----····--
l I 131·59·17A ·IM· Sa1ple 
2 2 l3!-59·17C ·HA· Sa~le 

3 131-59-19A ·NA· Sample 
4 ' lll·:9·191l PDS ·NA· Sa1~le 

I s IJl·S9·l'JA L ·NA· Sauie 
6 l 6 l31·5M9C ·NA- Sa1pl1 
1 7 131·5'H9C POS ·NA• Saole 
8 8 l31·59·19C L ·IIA· S11ple 
q 9 131·59-?0S ·HA· Saaple 

10 10 :3HM08 DA ·NA· Saaple 
ll :1 131-SMOA •HA· Sa1ple 
:2 I 12 l3 l ·59·4A4:~EICQ ·NA· Saeple 
13 
:, 

2 
2 2 

13l·S9·i0~:084)4~ 
( ea~tf .I 

·NA· 
·ltll· 

Sa1Dle 
-~A-

i5 2 3 ( emp:y ) -N~- ·NA· 

17U 



page~ 

llet~od: TRlll116L2 Saa~le Hate: STOl-BLAHk Operator: 
Run Ti1e: 08/U/96 07:41 Filenaae: 81496 
llode: IR Tyoe: ~ Corr. Factor: l.OOOCO 
Lei> ID.: Cust. S10I. ID.: Cust. IO.: 

£leas AglaO m0a2 Asl890 8_2496 Ba493, Bemo 
Units count co~nt count cou,: ~11nt count 
.,~9e 
SDev 

·.OOOH 
.00007 

.00276 
.00002 

·.00042 
.ooooci 

.00239 
.00008 

.00004 
_0001)1 

.0002 
0 

iRSO 52.28U .867!J 22. m6 3.62684 40.8414 2.30931 

r:eas Ca.H79 Cd22t5 Ce~l86 come Cr2677 CuJ247 
Un:ts count count cour.t count coun: count 
A119e .0004~ • .3003i ·.00033 •. 00016 -.0001'1 .oom 
SDev .00003 .00025 .00038 .00006 .00005 .000)3 
mo 6.22m 80. 7196 115.021 3~.m; 27.S834 1.75193 

Eleas Fe27l4 l_7664 li67C? flg2790 "n2S76 "02020 
Unit, count COJnt court cour.t i:OJOt cour.t 
i,vge .OOJ04 2. 34026 .0483! -.oocos .COOD~ .oooc, 
SOev .00002 .OJ60t .ooo~, .O~C06 v .00004 
\RSD 61.4077 1.54093 :.m:5 :12 m 12.am 95.303'J 

:lets Ha.)302 ~i 2li6 ~ _2149 2m-1 22C3·Z Sb206E 
li~: ts count ccur.t ccunt count COL 1: COJnt 
~vge .00266 -.~0226 ·.OU• 00~1 - .00006 .00013 
SDev .0008i .C~)5 .COOb .0001? .Oen .00018 
mo 30.4138 uaca3 !5.W4 42 .12 3!0753 137.3U 

Eleas 1960< 1~6c-2 Srl89q 5r42:) T:33-49 lll'108 
uni ts count coun: cou~~ CCU":t :cunt ccurt 
Avg! • 009lci .ocm ·.00061 0 ·. 00~05 ·.00037 
SO!v 00074 .ooc1; .OOCJS .COOC! .00017 .O:>C06 
,11s: 6.)88h 16.479( 29.857: .\0670.8 W.038 2l .6i6S 

Uecs V_2924 1n20o2 Sim. 
Uri ts ccurt C~Lit ccur.t 
~vgi - . )0042 .coo~. . Ol8!: 
SOe. .0()C01 .~003 .ooc:3 
me 3.Clc5 m.m 1.28:i• 

..L. { 1-1 



Ar.iiys1s i!e:iart Averages Thu 38-15-96 05:!4:,l PM 

"e thoa: m~NG L2 Sa1ple Nate: STDJ Operator: 
Run Ti11: 08/14/96 C7:46 Filena11: 81496 
lloae: IR Type: X Corr. FiClOr: l.00000 
lib ID.: Cust. 510!. IO.: Cust. ID.: 

Elm Ag32&0 mos2 Asl890 8_2496 8a4934 semc 
Jnits count c:iunt count count count count 
A~ge 
SCev 

.m2 
.OOISS 

.02m 
.00028 

.06192 
.00027 

.l6i39 
.oooa,; 

.3680~ 
_00114 

.276c8 
.00121 

iQSD .me1 1.28483 .4031 .5~36: .3~026 .-UO!c 

Elm call 7~ Cd226S Ce4186 Co2286 Cr2677 Cu32'7 

u~: ts count count count count ccunt :cunt 
~v;e .02218 .86904 -~169 .09115 .JH9i .20019 
SCev .000;2 .00302 .0303 .00038 .00075 ,00182 
,RS) .S6154 .3477E _j5787 A2W .43~34 .~Jl911 

Ele•~ 'e2714 i_7664 Li6707 11g2790 ~n25711 mm 
Un: :s count count count count cour.t count 
4v;e .oom 14.6248 ums .0215 i .13823 .3E418 
SDev 
\RSil 

.00003 

.7331 
.08354 
.57126 

.04626 

.mcc 
.00006 
.29445 

.0004i 

.m~i 
.00005 
.ems 

E;us Nll302 Hi23lc g_214'1 2203-1 2203-2 Sb2068 
Uni :s COJnt :cunt coun: count count court 
Avge .:2451 .36(,87 .01~6 . 14905 .08869 .un 
SOev .ocm .00187 .00013 .OC036 .0004 .0)04 
tF.S) z.23;73 .51035 .7515'i .24772 .45H4 .33885 

Eim 1960-1 1960-2 Snl899 Sr42!5 7iJm -um 
Jr: !S cau,t CC~llt count count ::ount count 
o,ge .29988 .1'482 .1287~ _q9136 t.240e! .032~ 
SCev .00156 .C3C73 .00024 .00253 .00146 .oom 
ti!SO .52192 .50473 .18843 .26078 .J:788 .59614 

Lees VJ924 1n206, Si2881 Pb2203 Sel960 
Un;:. :ount cou:it count 
/l~;ie .om: .06427 .oms 
S~av .0001 .C007 .00031 
mo .2596 .83116 •70J37 

page 2 
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I Ani1ys1s Reporl Averiges 1hu 06·ij·9c o5:S4:4J P~ page J 

"!thoc: TRlAN6L2 Sa1ple Nue: STD3 OperlltOr: D~H 
Run Ti1e: 08il4/96 07:51 Filenaae: 81496 
"ace: CONC Type: Q Corr. factor: 1. 00000 
,ab ID.: Cust. SIil!. ID.: Cust. ID.: 38139 

:leas Ag328C Al3082 AS189C 9_24% 8a4934 Bemo 
Jni ts ppb l)l)b ppt: PP~ p:,b ppb 
Avge 9ii8.' 1002. 998.7 ICOl. 99U 99U 
SOev 3.472 12.85 6.958 4.222 ..3.61 U7 
IRSD .3-478 l.283 .6967 .mo .m .m1 

Elm U3179 Cd2265 Ce(IB6 Co2286 Cr26i1 CulW 
units 
Avge 

ppb 
1003. 

PDb 
~003. 

ppt> 
99q_4 

.>Pt 
;002. 

ppb 
1001. 

ppb 
m.1 

SOev 
,Rso 

6.25:, 
.ms 

:us 
.m 

.4523 

.0453 
3.614 
.36Ci 

4.964 
.ms 

9.135 
.9l53 

£:,n Fe27U J_7664 Li670 1 "~2790 l'n257b ~o202C 
~,; ts PPb 1)1)1 ppb pp, ~pt ppo 
:.v;e 993.6 IC 14 !COO. IC0.1. :001. m.c 
see, i.ti; .075Y 7 .Bl: 3.529 2.975 .4214 
~R50 . 7519 .7479 .7B: .rne .2972 .om 

Elm N.i53n Ni23le P_2149 221:3-; ,203-2 Sb2C66 
Vn: ts O:>t i;ob ppt; o~t PPb DOb 
~vge 
S~e, 

:ocso. 
202. a 

,OCI. 
2.e22 

l0C3. 
,_qo3 

!COi. 
£. q/.)Q 

100:. 
S. 155 

!OC!. 
3.m 

HSJ Ul9 .262 .48EB .4'lC3 .SW .3236 

:;!H 196~· i 1960-2 Snl89'i Sr42l5 ':3349 mm 
Jr.; ts PPD pr:0 ppb poo ppb ppb 
~vge m.3 m.3 :coo. ~~I. q m.1 JC04. 
SOev 6.lcb ,.69S 3.0~S 2.i84 ,44lt !US 
mo .oP 4i31 .3095 .2907 .)U3 1.0'4 

Elm v.~924 in20c2 Si28!!l Pb,203 Se1960 
.r,i :s pp~ ppb PP0 pr:b ppe 
~vge 1000. iOOc. so:., !CO2. ~9,.7 
.:Dev 2.231 10.23 3. 279 3.m !.575 
me • "'II. •• I.Jl i .65H .m2 .3597 



Analysis Repart AYerages r~~ 08·15·96 vS:54:43 ?" 

!!ethod: TRI~116L2 Suple ,late: ICV/CCY Ooerator: OKH 
Run Tiee: 08/14/96 08:02 File'lue: 91496 

!lode: CDIIC Type: Q Corr. fic:ar: UCODO 
lib IO.: Cust. S1pl. ID.: eust. ro.: 1s1J9 

[)HS flg3280 !113082 As:89C 8_24% 8a4(134 aemo 
Uiits OPb ppb ppb ppb p:.,o ppb 

h~e SI0.0 513.5 503.9 510 .I Slo.6 512 .: 
soe~ 2.612 8.52 2. 755 1.151 .1.928 I .• ,3 

\RSO ;5122 1.659 .5467 .2257 .ms .2915 

Eleas camq Cd2265 Ce4186 Co2286 cr2m :u5m 
U~1ts pp) ppb ppt, ppl) PP!> ppo 

AYge :: I.: 510.6 m.6 S10.S SIS. I sou 
SDev 3.917 .8388 l.bSl . ,C!07 .S397 3.624 
iRSO . i66l .1643 .2282 .ms .!048 .7]57 

~ie1s Fem, ~- 7664 Li6707 ~g27110 11~25i6 102020 
Jn1 ts pp~ DPI PP~ 000 pob ppo 
~vge 5CB. 3 5.295 497.3 512.2 sou 50U 
SDev 1.423 .0057 2.029 5.81 . 8094 2.003 
}ASD .28J6 .108: .,oe l. :34 .ma .m: 

E111s 11.m2 Ni23!!> P_2149 ,203· l 220M St2068 
Uni ts ppb DPb ppb pp!) ppl) ppt 
Avge 49~•. 509.4 52U 507.0 50i.6 SIU 
SOev Pi. 7 1.082 o.m 5.068 3. 93 2.058 
\RSI) U.:8 .2124 1.m .'Im .7744 .4014 

~less 1960-1 1%0-2 Pb220.! Se!%0 Sn!1!99 Sr42!5 
Jrits 
Avge 

POD 
s,7. I 

p~b 
sou 

ppb 
501.4 

pp) 
sou 

pl)t 

m.• 
p00 

506.1 
SCev 
mo 

6.ZH 
i.m 

:.7'7 
1.5~9 

.;454 

.1863 
5. 788 
1. .,1 s.m 

.67H 
1.m 
.2416 

£leis ·m•~ TIJ908 Y_2924 Zn2062 Si2881 
units PP' PP' poti ppb DDb 
~vge 507.4 sou ~7.5 5~8.4 260.1 
SDev .3654 3.6!7 1.452 2.643 3. 73 
\RSC .on •7323 . 2861 .;!99 l.43~ 

page 5 
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Analysis ~eport A~erages lhu 08·!5·% 0~:54:43 PN 

Method: TRJANSL2 ~11>le Hate: ICB/CCB Operat~r: OU! 
Run Tiae: 08/14/'16 08:07 filenne: 81'96 
llooe: CONC l'ype: Q Corr. Fac;o·: I. 00000 
Lib ID.: Cust. S1Qi. 10.: Cast. IC.: 38139 

nus AglZ!O All082 Asl89C 8_24116 aam, Bemo 
u,, ts ppb l)l)D ~pb ppb ppo pcb 
ll~ge .m6 U41 ·2-351 U'.5 .ms .2700 
SDev .1m l.0'11 3.11' .94S _ms .0854 
\~D 32 25. 72 132.4 66.U, 17. l l 30. 9 

Elm Ca3l 7; Cd22~S Ce'18a Co2286 Cr2677 Cc52H 
Units ppb pct ~00 PPD ppb ppt 
Avge .am .4542 uo, .1013 .sm .2621 
SDev .72i ,)468 HOE .so,s .2282 . ll 15 
mo 86.26 3U2 63. 31 71.9, 4L3 42.56 

Elm f e2,:, K_7c~4 Li67C1 ~g279C 11~2576 ~2020 
Jn1:s PO~ ppm pp~ 0~C p~~ ?~) 
A~ge 3.670 .1573 .ll 7~ 8. 50i .3024 . 43; 7 
SO!V l.232 .02~ .ms 1.635 .)653 .cS3 
~?,SD 33. s: 16.53 e. 04, :1. 22 2; .6 158.2 

Elm ~.mz 11i23lo PJ:49 2203·: 22CM St:2068 
J~: :s 1)1)0 pl)~ ~Ot PCO pi;, PPD 
~¥ge ·10.94 ·.)I!: -s.m !.952 .2 7•8 ~- 1 55 
SDev 52 .19 ,444 UOt 2. 7.5 .30: 9 1.m 
mo 4r,I m~ H.E l4U 10~. 9 Ill.I 

Ele1s J%C-i 1960·2 F~2203 Se l~6C SnlS99 S·•2! S 
ur1 ts ,p: pot pee pct pnc pp, 

A,ge 2. 62C -.047: .3333 . 44 1)6 • I .113 .2810 
SOev 3.:74 1.138 U34 l. 64~ .782i .om 
~,SC m !SU l?• 374,( 70,29 22. 49 

~ .ees l i3349 ;1190£ 11 _2924 ,r2062 Sim: 
u~: ts ooe PC~ CP~ CCC Pl'~ 
Qvge . 2Si: 2.)~0 .m, .00,S 7.840 
S~ev .054: 4. 4 33 . 34 ;: . Bl 7, U': 
\~S~ 18. 96 166. 6 b,. :3 320~: ·~-9 

r>age 6 
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~na: ysis ~,pert "~erages ,hu 08-15-96 05:5•:•J ?" page 7 

Net~od: fRIAM6L2 Saaple Ha11: ICSAB 0111ratcr: OU 
Rur. Tiae: 08/14/9~ 08:12 Filenaae: 81496 
"oae: COHC Type: 0 Corr. Factcr: 1.00000 
Lib IO.: Cust. S1pl. ID.: Cust. ID.: 38139 

!:leas ~g~2BO Al30S2 As!890 8_2,96 a.4934 eemo 
units ppt PPb ppt ppb ppb ppb 
~vge 
SDev 

533.7 
2.m 

469100. 
1536 

527.6 
1.,s 

517.8 
1.285 

SlS.9 
J.U4 

SlU 
2.563 

\RSO .m1 •7539 .2805 .2482 .Jm .SOil 

tlm Call 79 :d2265 Ce41St. Co2286 :~26 7Y CuJ247 
Uni ts 1)111> PPb ppb ppb DPb ppb 
~vge 
SDe~ 
USO 

mooo. 
zqgq 
.6747 

m.s 
.,s% 
.0961 

712.l 
1.089 
.1m 

46U 
1.258 
.2678 

,483.3 
2.344 
.485 

5'40.2 
5.521 
1.022 

Elm fe2714 ~_7664 Li6707 ~g2i90 ""2576 Mo202, 
,r.1 ts PPb DOI ppo ppo ppb ppo 
~~9, 168700. 22.58 656.~ 485400. 519.6 sou 
S!lev 613.8 .2092 6,439 575.J z.m 2.464 
\RSD .363~ .9m . 9802 .1178 .5308 .4916 

Cm Na3302 Hi2316 P_2H9 2203·1 2203-2 Sb2068 
1Jn1ts l)Ob PDO ppl) PDb pl)I) 1)00 

~vge sm 46S.4 574.0 476.4 495.S 510.) 
S~ev 232. 7 1.913 !5.29 3.031 Ui6 2. 341 
\RSD 4.28 .40B4 2.664 .6362 1.347 ,4585 

£leas mo-1 1963-2 Pt2203 Sel960 Snl899 Sr4215 
1Jn1 ts ppb PPI> ~ob POb pp!) ppo 
~;19e 5'9.2 m.s 489.! 514. 7 518. 8 QS16.J 
SDev 11.73 7.338 3.963 4.081 2.71>9 1.286 
tRSD 2.i36 :.m .SlOl .7928 .Sm .2m 

E:m ~i334~ f 11908 v_m, N062 Si288l 
units 
Avge 

ppb 
(~6.8 

PPb 
m.1 

ppb 
493.4 

~pb 
4~8.S 

ppb 
499,4 

soe. . 79i4 :0.49 .m~ 3.957 2.656 
\RSO .1605 2., 91 .1892 .8818 .5318 

_,..
1 (J 



Aulysis Report Avarages Thu 08-15-~6 05:54:43 PN page B 

"ethod: TRIAN6L2 Si1ple Ma1e: 38139 "8 Operator: DIN 
Run Tiae: 08/14/96 0~:16 =:.:....;;==,-:-:il...;en.a..u_e_:-::8~1.~9-:-6--.::.:::~ 
"ode: CDNC Type: S Corr. f&Ct:)r: 
Lib !O.: CIISt. Sapl. ID.: 

Clm ASl890 Bemo Pb2203 Sb2068 ~Ac.~~/Uri ts PPD PPD ppb Pllb ~t)i"--~ 
Avge 7.356 L.0143 l.8065 1,. 71 rf\ '<I 
SOev 5.0C3 .~ J.368 2.721 
,~so 68.0l ,,,,191.2 169.7 18.54 

17G 



Anilysis Rapart Averages page 9 

llett,od: TRIAN6l2 Snple Nae: 38139 LCS Operaw: DiH 
Aun Ti1e: 08/l'/96 09:23 ri11na11: 81496 
IIOdt: CONC Type: S Corr. Factor: l.OOOOC 
Lab rn.: Cll5t. S1pl. IO.: Cust. ID.: 38139 

Eleas Asl890 Bemo Cd2265 Cr2617 Pb2203 Sb2068 
Units PPb ppb Pllb l>Pb ppb ppb 
Avge 
SOev 

SUl 
1.m 

46.10 
.07'2 

45.46 
.4856 

78.01 
.8738 

•3.40 
l.511 

64.45 
l.m 

iRSO 3.575 .1609 1.068 1.12 U2l 5.251 
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Analysis ~e:>0rt Averages 

NethOd: fRI~&l2 Sa1ple Nm: l31 ·59·1A8C Operator: DlH 
!tun iiae: 08/14/96 09:40 Filenile: 81496 
IIOde: CONC Jypt; s Corr. Fictor: l.COOOO 
Lab ID.: Cust. S1pl. lD.: Cust. IC.: J8l39 

£111s Asl890 Bemo Cd2265 Cr267i Pb2203 Sb2068 
Uni ts PDb PPb ppt) pob PDb PPb 
Avge 1607. L.0089 L-10.Sl 201.) L-15.31 1250. 
SOe,· 14.19 .0254 .60'/8 l.3'7 .2.0J7 s.m 
USO .883 283.B !i.631 .6688 lU .mq 
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~nalys1s Reoort 

ifetllOd: TA!ANG~2 Saaole kaee: IJl-59-IABC POS Op1r1tar: OKH 
Run Tiae: 08/IM6 09:50 rilenaae: B1•96 
l'IOde: CONC Tyoe: s Carr. ,actor: ;.00000 
Lal> ID.: Cvst. S1pl. ID.: Cust. ID.: 3B!J9 

Elm AsJ890 Bell30 Cd2265 Cr2b11 Pb2203 Sb2068 
u,1 ts ppb Ol)b ~~ l)pb l)pb ppb 
Avge 101&. 47.62 ~5.46 252.3 3UO 1295. 
SDev 
mo 

13. 79 
.Bm 

.m, 
.962 

t.m 
3.]84 

3.m 
1.397 

,.m 
IJ.U 

13.32 
1.029 

1... n
( ._, 



llnillysis Report he rages 

fletnod: TRIAHG,2 Suple me: !Jl-59-LASC L Operator: DlK 
Run Tiu: 08/14/96 o~:55 Filen11e: 81496 
IIDde: CDNC Type: S Corr. Factor: 1.00000 
lat lD.: Cust. Sl~l. ID.: Cust. ID.: l8139 

Elus AslB'iD Bemo Cd226~ Cr2e71 Pb2203 Sb2068 
Un: ts ppb PPD !>PD ppb ppc ppb 
Avge l•u L.!217 L-2.422 5l.~ Ll.0~9 273.6 
SOev
,!IS~ 

J.487 
1.021 

.oue 
36.86 

.2272 
us 

.7722 
U49 

-2.113 
201.4 

6.115 
2.235 
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lln1lysis Aepor: rivera9n Thu 08·1,·96 05:5,:43 PP! pag! 13 

"8thod: TRIAN~LZ Sa1ple Nu1: 1Ji·59·1D tperator: OKH 
Run Ti1e: 08/14/96 10:00 filenue: 81496 
!lode: CONC Type: S Corr. Factor: 1.00000 
Lao IO.: Cust. S1pl. ID.: Cust. ID.: 38139 

Eieas Asmo Bemo Cd2265 Cr2677 P!l220.3 Sb2068 
Units ppll ppb ppb ppb ppb ppb 
Avge 
SOev 

198.i 
2.823 

L. 0800 
.o,~9 

3.052 
.2338 

27.89 
1.m 

IU6 
J. 716 

!J0.5 
J.023 

iRSD uz 6US 7.661 6.359 25 2.Jl7 
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Analysis Rec,ort Averages Th~ C8·15·96 05:54:43 PII Pi9t 14 

ftet~cd: TRlAN6L2 Sa10le N11e: 131·59·10 POS Operator: OU 
Run Ti1e: 09/14/96 10:06 filenne: 81496 
Mode: CONC Type: S Cor~. Facto•: 1.00DCO 
lab IO.: Cust. S1pl. II).: Cust. ID.: 38139 

Elm As!B90 lell30 Cd2265 Cr2677 Pb2203 Sb2068 
lhits 
Avge 
SDt'I 

ppt) 
m.2 

1.2!7 

~b 
48.31 

.0505 

ppb 
52.71 

.1m 

ppt> 
75.18 

.7803 

ppb 
6U2 

_me 

ppb 
174.8 

3.208 
\RSD .m .10~5 .m2 1.038 ;.435 1.835 
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Analysis Reoor: Averages 

"et~od: TAIAN&L2 Saap~· rn-~~-1n I · Operator: DKH 
R~n li1e: 08/14/96 10:;1 Filenue: 81496 
Plo~e: CONC Type: s Corr. factor: 1.ooonr. 
Lab ID.: Cust. S1pl. IO.: Cust. ID.: llf3'9 

Ele1s Asmo Be3130 Cd2265 Cr26U Pb2203 Sb2068 
Units ppb ppb pob ~ l)pb PDC 
Avge JCll. IC22. JCZ)-. :029. 1026. 1045. 
SOev 12. 95 1.312 0.U l.911 -. 916 8.189 
,RSC l.2S6 .1284. .1m .1857 .0893 . 7839 

1S3 



Ana;ysis Repo-t Averages Thu OB·lS-91> D5:~4;43 PII page lo 

NelllCld; TRIANGL2 S11ple "aae; 13H~·2ABC Operator: DlM 
Run Tiae: OB/ 1•/96 10: lo Fillnue: aim 
!lode: CONC Type: S Corr. Factor: 1.00000 
Lat IO.: Cust. Sap). 10.: Cust. ID.: 381J9 

£leas ~sl89C 8e3130 C~265 Cr267'i Pb220! Sb2068 
i.lri ts ppb ppb ppb ppb PPG PDb 
~¥ge 1m. l.6541 l·l0.16 189.3 L•l!.63 1090. 
SOev 2.b4~ .2144 .2521 .91ES ,.m t 785 
,RSD .ms 33.81 2.482 .4852 35.01 .2555 

lS~ 



~nalysis Report llverages Thu 08·15·96 05:54:43 P" page:, 

~ethocl: TRIA"6,2 S11p)e Hn1: l31·59-2A8C OA Operator: OXH 
Rur Ti1e: 08/14196 ;0:2! fihnaa1: 81496 
~de: COMC lype: S Corr. factor: l.00000 
Lab ID.: c"st. S10l. IO.: Cust. ID.: 38139 

Leas Asl~O eemo Cd2265 Cr2677 Pb220l Sb2068 
~,1 ts ppb ppb ppb ppb ppb ppb 
Avge 1m. L.:m l·ll.22 191 .8 L·l4.26 1112. 
S~IV 11 .0759 .6564 UOl -2.556 2.133 
USO . 7682 42. 85 s.s,q .7304 17.93 .i918 
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Qialysis Recor: Aver ages Thu 08·15·96 05:s,:,3 PM 

"ethcd: TR!AN6L2 S11ple Naae: ICY/CCV Operator: OlH 
Run TiH: OS/14196 10:26 i'ilenue: 814~11 
"ou: CONC TyD!: Q Corr. Factlr: l.OOOOC 
Lat IO.: Cust. S1pl. 10.: Cust. IO.: 38139 

Elm Ag3280 Al3082 Asl890 B.2496 Ba4'i34 813:30 
Un; ts ppb ppb DPb ~00 ppb PPb 
AY~e 517.4 541.6 m.s 2209. 520.3 512.9 
S)ev 1.374 6.095 2.152 4•9.2 -.1242 2.528 
iRS~ . ?656 Ll25 .4198 20.34 .0239 .4°29 

£int Ci3179 Cd22c 5 c,,106 Co2286 Cr2~ii Cu32J7 
uni ts ppD PPb PPO p~b ppt, p~o 
cvge 507.7 512.5 73U 5ll. 5 m.c 517.5 
SDev .m2 i.m 1.~:5 .8716 3.182 2196 
iP.SC .,m .2503 .1?9 .1704 .60$$ .4244 

::m ;e27 :4 1_nc• li6l0? 1!92790 lln2576 ~omo 
)~i :, ~,o PP~ 01)0 PPD ppb oot 
;.,ge 525.C s.m 4q;. l m., 5!2. I m.3 
soe, a. 105 .om 3.137 :.c,1 :.m 1.oO• 
m: 1m .69S7 .6308 .3152 .343t .3m 

Eler1~ Halm ~i2316 0_2149 Z203·l 220M Sb206B 
Jr.: :s pp: PPb ppt, PPC ppb ppo 
~vge 508:. 514.S m.3 494.3 508.o 52:. !> 
see, 151 ! . 3C: .3!54 7.471 7. 24:> U2~ 
me 2I 9! ! .m, .ossa ! .512 : • 424 .rn 

Elus 1~60· l l~6C • 2 Po22C3 Se l960 Snl899 Sr42!5 
...,;. :s ;pc o~e ppo ppt ppo l)Dt 

~v;e 510.0 51 ! _,) 5C3.3 m.6 501.1 512.3 
SO!• '. :3 J:10 Ue~ l .606 2.687 .2003 
\RS,, .E~~- .om .,c~ .3W .536! .om 

::e•s :;!m T:!9C~ v_2n1 Zn2~62 Si288: 
U~; ts :to oc~ PPO p~~ PC~ 
•vge 51U s:u 5!! ~ ?0:.8 692qc. 
SCev .ms I.Bl• .4ClS7 3 oq1 •053 
tRS~ . J90c .35•5 .C962 . 608c 5.84° 

page lB 
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Ana.iy~is Reoort ~11eragn Thu 08-1)-96 OS:54:•3 Pl' ~age 19 

Netboo: TRIANGl2 ~1ole Naae: 1ce;cca Oper1tar: DlH 
Run Ti1e: 08/:4/~6 10:31 Filenaae: 81496 
Naae: :ONC Type: 0 Corr. Factor: u~oo 
Lab ID.: Cust. S1pl. ID.: Cust. ID.: !8139 

Ele1s "gl280 ~:J082 A518q0 8_2496 eam, Bemo 
Uni ts Dl)ll l)l)b PPb ppb opb p~b 
~vge .,1112 31. 92 l.04~ 1852. .3487 .4684 

SOev .6147 2.m 6925 292.3 ~0529 ;~,mo 125.l 9.0Sb 66. 99 lS.78 18.04 

~!HS Cd179 Cd2265 Ct4186 Co2286 
units ppt> ppb pl)b ppb 
~vge -1.704 .08B6 4.268 .2161 
SDev . 9196 .121 l.259 . 2'181 
USO Sl.97 136.S 29.S m.a 

::m Fe2714 l_7664 Li6707 ~790 Pln2576 Nc2020 
ur.i :s 1)1)1) PPI PPb :>PD PDI> C)C 

Av91 13.11 .1106 .2542 U33 .mo .2394 
:Oev 11.6: .OJeS .om ; . 71i .Oic9 48P 
~~SD 89.59 16.7:1 l q. 7q 2Ut ~3. Si ZCl.2 

:'.e1, ~a5302 ~Wle P_21~9 2203-i 2203·,v' S)2068 

Jn: ts oco ~l)b PPb PPI> ppo/ aob 
~vge ·13i.C I .0~7 5.S68 -.48G9 ~603 V4. 1,, 

1~·; ~it5SOev 12:).4 ...). 11. 54 u:2 1.m 
\RSC .89,22 33.33 237.2 6:4.8 30. l6 

£!HS/ mo-1 1960·2 Pb2m semo Snl899 Sr42l5 
Jni!s opb ppb ppt ~~b opb ppb 

~ge 4.(64 4.260 .1m 4.:95 -2.m .m: 
· SOev 6.213 4,78 2.71~ 1.122 1.734 .om 
mo lSU W.2 mo 26.7t 611.77 24.68 

Elns Ti33•9 Tll908 om Zn2062 Si2881 · 
Jri :s ppb Pl)ll ~pb ~Pb PPD 
~vge .3628 2.625 .,m -.2:12 3!570. 
SCev .06CS .3281 .3466 .m zm 
~ .LUa. ~ "l:.7 101.8 8.037 

1S7 



Analysis Report Averages Tnu ~f-15-96 05:54;43 Pfl 

llethoc: TRIAM,L2 Suple Hue: ICB/CCB Operator: DlH 
R11r. Ti1e: 08/W96 10:57 Fi l1n111: 81496 
IIOGe: COHC Type: 0 Corr. Factor: l.00000 
Lab Ill.: Cust. S1pl. ID.: Cust. IC.: 38139 

E~e,s Ag3280 A:3082 Asl890 B_W6 aa,934 1emo 
IJnits l)pD ppt pl)b ppb POI> pi:~ 
r+vge 
Sl>ev 

.me 
.240' 

:2. 27 
2. 70i 

.6271 
i.m 

2990. 
150. 7 

.OOSJ 
.0609 

.0746 
.022 

IASD 101.9 22.06 242.9 5.04 ll~ 2'i .48 

Ele11s Ca3: 7~ Cdn65 Ce41S6 Co2266 Cr26i7 Cu3W 
uni ts PPD PPb C>Pb ppb ppt ppb 
~vge -1.641 .1m 1.5% .3199 .m2 .2m 
Sliev .8201 .0831 2.m .me .4663 .0805 
mo 49. 96 59.72 146.1 47. 76 1:2. 8 35. 13 

:leas Fe271' (_7664 Li670? ~gmo ,r25i6 "0202c 
Unit! PS:~ ~Pl ppb pl)b p~D pot 
Avge 1.113 .098, ·.OO'i7 5.S39 •• OIC7 ·.m! 
soe,• 5.54: .026: .om 4.573 .oo: i .im 
m::i 4~8.2 16.Q6 49~.: 78.39 15. Bl 3US 

Eln! ~a~3n •in:~ ll_21H 2203•: 2203-2 Sb,ltiS 
uni:s po~ PPt ~p~ o~t ~po pp) 

A~~e -9:. l ~ .:251 ·6.m 2.m ·.W~ !.HS 
SOev :2. b~ .6~8~ 4.173 2.945 z.m l. £ ~ 

US) ,q_~i 558.! 66.88 98,85 9!6.1 ,B4 

Ceas 19eC< IQ60-2 Pb2:l03 Se I'16C SnlS~9 Srtm 
U~1n ope ppt p0I: l)l)b opb ppb 
A~~e U91 Ul7 .8Wl .3.~7! .om .mi 
S)ev s. ?•: 2.~S .6292 2.45; ! . 403 .om 
~~SC 7; .!6 151 5 76.09 6S.77 1m BS.14 

Deas Ti 334q T:1908 v_n2, Zr.2062 5"289! 
unit~ pp~ PPb PPD pp:, POD 
llvge -.0630 ·.SUI .3652 -.om mo. 
SOev .21~ :.m .w,, .23L8 1~0.2 
mD 3,; ' 636.: 73. it m., Ul 

page 20 
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Anaiysis Report Averages T~u 08-15-96 05:54:43 P~ ~ge 21 

"•thod: rRIANGL2 Saaple Hue: IJl-59-20 Operator: P~H 
Rur Tiae: 08/1'!96 li:n filenua: 81496 
,.ode: CONC Type: S Corr, factor: l. 00000 
Lab ID.: Cust. S1pl. ID.: Cust. ID.: )8139 

Elaas Asmo a.mo Cd2265 Cr2677 Pl>2Z03 Sb206S 
Units PPD ppt ppb ppb ppb ppb 
~vge 259.1 L. )(00 3.529 20.BC 14.98 171.l 
SOev 2.m .ow .om .Im ~8237 1.699 
lRSD .9453 6().96 .5052 .9245 S.497 .993 



Analysis Report th" 08-1)·96 05:>4:43 PN page 22 

"etllod: TRIA116l2 Snple Nm: 131·59·20 DA Operator: DlH 
RUR Tile: 08/14/9c 11:08 Filenne: IU96 
~oae: CDMC Type: S Corr. Factor: 1.00000 
Lab ID.: Cust. SIP!. I~.: Cust. ID.: 38139 

Elus Asl890 le31JO C42265 Cr21i'l7 PC>2203 Sb2061! 
URi ts pl)b ppb pob PPD ppC> ppb 
~Yge 261.l L.0214 J.838 20. 7S 15.66 175.7 
SDev 1.857 .0,22 .1074 .0207 _ 7004 1.646 
%RSD .7112 m.1 2.7119 .OCl98 4.473 .9369 

190 



~nalysis Report Averages Thu 08• 15•96 05:54:43 Pl! page 23 

~ethod: TRIPNGL2 Sa10le Nate: :31·59·3A8C Ocerator: DlH 
Run fiae: 08/14/96 11:19 Filenae: 81496 
!lode: CONC Type: S Corr. Factor: 1.00000 
Lab ID.: C:ust. S1pl. IC.: Cust. IO.: 38m 

E:eu Asl890 aemo Cd2265 Cr2677 Pb2203 Sb2068 
Vn1 ts ppt ppb ppb ppb ppb PPD 
Avge 14a. L.0394 l·4.Sl3 184.0 L·Z3.86 llll. 
SD1v 15.09 .0288 .6W 1.m ~7~ 16.47 
mo !.06S 73.0S 13.82 .7293 3.198 1.483 
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Analysis Report 

llethod: TRIAIIGL2 Suple llaae: m-59-30 Operato•: OlM 
Aun Tiu: 08/14/96 12:04 filena1e: 81496 
llode: CDMC Type; S Corr. Factor: l.00000 
lab 10.: Cust. S1pl. ID.: Cust. IC.: ~139 

El11s As1890 aemo Cd226S Cr267'1 Pb2203 Sb2068 
\J~its ppo pl)b ppb ppt ppb ppb 
Avge 
SOev 

280.3 
.sm 

L.om 
.04'4 

26.79 
.3831 

2U2 
.6845 

2:U9 
-L60J 

205.9 
1.m 

mo .2933 '10.3 1.43 2.76~ 6.675 .1155 
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Analysis Report A~eragas 7h11 02•15·96 05:5~:~3 PM p,ge 25 

"ethoci: TRIIIN6l2 Sa1ple Nm: 13i·5MfMBSD Operator: DD 
Run ii1e: 08/14/96 12:09 ri lenaaa: 81496 
IIOOe: COHC Type: S Corr. Factor: I. 00000 
lab ID.: Cus t. Sap!. :o. : C~st. ro.: 38139 

Elias Asmo 8e313C Cd2265 Cr2677 Pb2203 Sb2068 
Uni ts l>PD PPb ~Pb pp~ ppb ppb 
Avge JUl L·.OllS L·l2.24 U0.4 t-32.86 87 .31 
SOew 2.626 .0264 .JJ21 .4843 .2.867 3.393 
mo U6 m.e l.019 .J449 8.725 3.883 

1S3 



Anai~sis Re~ort Ave~ages Thu 08·15·96 05;54:43 PK page 26 

"'tho<:: T RUMGL 2 Suplt lat: 131-59-S!C Operator: OU{ 
Run Tiae: 08/14/96 12:14 Filen11e: 81496 
llade: COIIC Type: S Carr. Factor: 1.00000 
Lab IO.: Cust. Stpl. ID.: Cust. IO.: llm 

Eleas "51890 eemo Cd226S Cr2671 Pb2203 Sb2068 
Units ppt ppb ppb ppb ppt ppb 
Avge um t.0581 L.2104 19.3'1 l.57'1 7.296 
SOev 3.084 .0147 .6768 l.064 _9499 3.773 
me 1190 42.54 m.1 5.48' 26.52 51.71 

1 0 ,4 
.L v "-j 



~r.atysis Report ~veragn lhu 08·15·96 05:54:,J PN page 27 

,ethod: TRIAHSL2 S~tple Hate: 38139 "B Operator: OKH 
~un Tiae: 08/!'i96 12:24 •ilenae: 81496 
"ode: COHC Type: S Corr. Factor: J.00000 
.aDIO.: Cust. S1~l. IO.: Cu!t. !i>.: 381~9 

Eleas As:890 8e3130 Cd2265 Cr2677 Pb2203 Sb2068 
Uni ts pp0 l)l)b ppc ppb OPb ppb 
411ge 7.IH L.0312 L-1.m 27.16 L·.S356 13.03 
SOev 2.398 .0252 .2637 2.145 -L02 3.787 
\RSD 33.57 BO. 7 13. 92 7.9 190., 29.07 

1 C:;
.1.v'-' 



I An1lys1s Report llverages Thu 08·15•96 05:54:43 PN page 28 

"ethod: TRIAN&l2 saa,.,..:i,1•,...h..a..,e....~3:rein:3v-9'T"(L~S:___niopemira~ 
Run Ti1e: 08/14/~6 12:29 Filenm: 81496 
llode: CONC Typa: S Corr. factor: 1.001!~ 
Lab Ill.: Cust. Sap:. ID.: Cust. ID~9 

Beas Asl8~0 Ob2203 Sb2068 
Uni ts PPD ppb ppO 
Avge Sl.S3 41.22 67.8~ 
SOev 2.6S -i. 9q4 1.67 
USO S.006 . 1633 .344S 4.839 2.46 

19G 



Analysis Report 

Pethod: TRIAN6L2 Sa1ple Nae: 13! ·59·10 L Oomtcr: OKH 
Run Ti1e: 08/:4/96 l2:J7 filanllle: 81496 
l!ode: CONC Type: S Corr. factor: 1.00000 
.ab ID.: Cust. S1p:. IC.: Cust. IO.: 38m 

Elm As!S90 113m Cd2Z6S Cr2677 Pb2203 Sb2068 
uni ts ppt ppb ppb ppo p~ ppll 
hge 
SOev 

44,41 
.8398 

L.0392 
.om 

L.0669 
.5021 

15. 2, 
1.181 

2.Cli 
-:.504 

J2.28 
l. 769 

USO l.8'1i 60.49 750 7. i5l i3. 91 5.48 

1 (') .... 
... ;J ( 



~naJysis Reoort A~erages Tnu oa-:5·96 05:54:43 P" 

ftet~od: TRIAH1iL2 Sa1ple ijiu: !CV /CCV Ooerator: OU! 
Run Ti1e: OB/14/~6 12:47 iiler.aee: 8149& 
Moce: COMC Type: Q Corr, factor: 1.00000 
La~ ID.: Cust. sn:. 10.: Cust. ID.: 38139 

Eleas Aglm ~13082 Asl890 8_2496 h493' Bemo 
uni ts l)pb p:,t oot PPb PPb l)l)b 

~vge 505.5 S07.6 m., 3m. sou S20. l 
SOev 
,Rso 

I. 721 
.3403 

6.571 
1.295 

l.076 
.6087 

54U 
17. 93 

-.8282 
.1625 

1.44 
.2w, 

Ele1s Ca3m Cd226S Ce4186 cam) Cr26ii Cu3W 
Units 
Avge 

ppb 
5:3.4 

PPD 
508.8 

ppb 
m."! 

ppt 
SIU 

ppb 
526.9 

ppb 
505.1 

S~ev U58 .3758 Z. Oi9 . 72b3 i.m 2.813 
\RSD .3036 .om .422 .:u .296 .5569 

£lus FeZi: 4 1)66• ~:6 lOi ~g2'90 ~n2576 !lo2C20 
Cni ts Dl)t 00; pp: p~~ ,~~ PP~ 

C. ., ,Avge . .).; . ' •. r;;c 465 S 503.3 :>13.6 s:u 
' s;t: 1SDe, 13. 55 ,V22l ! l ~2 .am UcQ··"""'' 

\RS: 2.m _445; .3m .mt .!W ,3069 

Elus ~a33C2 Ni 2316 o_21~~ 2m-: 22C3-~ SbZC68 
un:s p,:, ~CD cpb ppt ppb ppb 

Avge 45$C 5117 5:o. Z -~u 4Q'j S 5IU 
SOe, Sc.95 2 m 12. BS 4,404 US2 .8•53 
lRS(• 1.m .5275 2.4q .em .8308 ,16;6 

Elus mc·-1 mo-2 •b220; Se:%:· Snl8'i9 srms 
l!ni~s ppt p;;D pp~ p~, p~b ppb 
Avge 536.) 498.9 m.: SC,. 9 sos. 9 S!C. i 
S:>ev 4.668 3,075 i.n ! . 367 3.m .m~ 
\PSJ .'im ,6164 ,3:6 . 6 707 .6C86 .169 

E:e~s 7i334C Tii <iDS ·; _29?4 Zn~062 Si286: 
u·.: ts ppc pp~ ~p; ope ppt 
~v~e S!O. 1 4Q~_4 ~l. .6 516.? amo. 
SDe, .430: uo, .QS34 2 Cb! Jm 

t:), ....me .08•2 .46i4 !9:; .....-,, 4.~3: 

page lO 
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Analysis Reper: Averages rnu .)8-15-96 05:54:43 P~ 

llethOG: TRJAN&,2 Suple Nae: IC8/CC8 Owator: OJH 
Aun li11: 08/l•i96 12:SJ Filenae: 81H6 
IID<le: cnl!C Type: Q Corr. Fac:or: l. 0-0000 

lib ID.: Cust. Sao!. IO.: Cust. ID.: 38139 

EIH5 Ag3280 Al3082 Asl890 8_2496 8a4934 Bemo 
Uiits ppb 1)1:b ppb ppb 1)1)!) ppb 

Avge .7690 4.631 I .Bl> 2743. .3077 .3235 
SOev .ma 2. i73 2.336 352.S ,041 .1069 
iRSo 42.1 59.89 ~28. 7 12.85 IJ.34 33.05 

Elm Ca3179 Cd226S ce,186 Co2186 24i 
Ur.1 !S ppb ppb ppb ppt, :>~b 
Avge .599'1 .12!19 ,.m -.1516 ,3961 
SOev . 7222 .1m ,.684 .7352 .2092 
mo :20. 4 SUS 3S.! 485 52.82 

EletS. Fe27 ,, K.7664 llr.2576 ~amc 
,Jni ts ,pb PPI PPb b ,)1)0 p~D 
AYgt 11.75 . J 785 UlB .2~33 .342 

Li6707 ~~ 

.,o:_;, 
SDew 3.255 .0194 .cso 3.491 .0418 .mq ., ,\RSC , ... i0.9 .'/5 :ou lUS J<t:U 

, ·"· , 

Eim Na3302 ~12316 ~ _2:49 2203· l 2203-2 Sb206 
U~: :$ PPD ppb ppt PPO p~b pp) 

Avge ·UU 2.041 ·3. OOi 2.1 l~ :s697 , •. 95 
SOe, 9U6 .4493 15.95 4.685 us UC! 
USO 82.93 22.02 :30.6 221.7 27C.; 60. 38 

r1e1s 1960-! !960-2 Pb2Z03 Sel'l6~ Snl899 srm. 
~nits i,pl: PPb ppo PPb ppb l)Db

1A~ge s.m uoo 1.284 4,040 -4.m .3050 
soe~ .ms 1.608 .4431 1.019 .8032 .om 
mo u2, ,a. 72 3U2 ZU3 20.03 20.63 

Elm mm rnqoa v_2m Zr.2062 Si2881' 
pp_g____iJni l$ ppb ppt ppb~ 

~Y~e . 2642 i.3/Y .,sBo -.5108 '2270. 
soe~ .0116 1.538 .2163 .4495 ms 
mo 8.176 64.64 38.?5 ae 7.866 

page J: 
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I Ana: ysis ~epo·t ~verages Thu oe-15-96 05:54:43 Pft 

I 
"mod: miiMm Sa1ol e Haae: :cstm Operator: OlH 
Rur Tiae: 0B/14/~b 13:01 filenae: 8U96 
"oce: CONC Type: Q Corr. factor: 1.00000 
ab ID.: Cusl. S1pl. It.: Cust. ID.: 38139 

I 
£iets Agl2SO As1890 8_24% aa,934 113130 
uni ts ppt pl)t 

Avge .8378 b.01b i.m 2690. .O~S9 
SOev .3e52 US7 3.975 274.3 _0448 

USO ,s.~3 35.49 m.s 10.2 97.48 

Elm Ca!l79 Cc2265 Ce41S6 Co2266 
Uni ti ppb ,l)b ppb ppt> 
llvge .ms .1218 'i. 767 • .2600 
S~ev .78: 7 -~~6: 5.m 
mo 560.5 ,c.: JIU t.e. 09 

Elus Fe27i4 X_76~4 litiO'i "a2C20 
Lioi ts pct PPI Pf~ ppb ppD 
llvge • s3, .1684 . ' 86 l.822 -.ow -.ms 
SDev 1.m .015i .cm U07 .m. .171 
\RS) 2~. 2: UO: // 25.•'1 8U9 179. l 43. ::: 

/ 
/ 

Elm Na3302 ,ml~ PJ:49 2203·1 Z20H St2C65 
Ur: ls pp: /,pb ppt ppl; op~ p~~ 

AY~! 7,2q.5' ; . 7C9 ·1441 :U68 . 736(• iiU4! 
lt 1 -1SDe·,· ...... l .,m 6.JP 4.162 U6 3.922 

tm ;.,m 42.67 '4S. 4 123.6 144.: qo.32 

E:ers 1~60-; mc-z )b2203 se:m Snl8~, sr:2!5 
J~: ts llPt DP' PCD DPt l)Pt ppt 
~vge 'i,04~ .32:~ 1.6:! 2.:61 -2.m ,047l 
SDe, ~·..~) J.876 .ms z.m .88,l .0251 
mo 1U6 ms 42. QQ 9J .CB 3:.03 53.0c 

Let~ "l'Tim r.Tffl' I'_?~2! ln2ik:2 S:2881 
~n1 ~s pp~ DPt ~~ oce pp~ 
4vge .om 2.353 .29l2 - . Oi43 24260. 
SD!v .12: S 3.934 .m .6462 l73t: 
\PS) 39.i.7 J6i 2 ;31 Z i6b( 7155 

i,ige 32 
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Anaiys1s Reoort AYU.lilS Thu 08·15-96 OS:S4:CJ PII 

ftethod: TRIAHG,2 Sa1ple ltaae: ICB/CCB O~rator: OKK 
Run li11: 08/1•/96 13:10 Filtn&H: B1496 
Mode: COIIC Type: ~ Corr. Factor: ucaoo 
lab ID.: Cust. S1p~. ID.: CJ5t. ID.: 3BIJ9 

Elus Ag3280 AIJ082 Asl890 8_2496 aam4 aemo 
Uri ts r:pb I.IPD J;l>D ppb l>P0 ppb 

Avge .1041 6.833 l.026 3185. - ,0048 .0485 
SDev . 2163 2.105 .8<149 155.7 -.02'9 .om 
mo 207 .8 30.BI 87.2 4.888 S2U 89.6 

Eleas Ca3l79 :d2265 Ce4186 Ca2286 Cr26H C.il247 
Units PPI> pp~ ppll ppb pllb ppb 
Avge ·2.026 .1689 ·.1754 .ZllB .9167 .m;: 
SOev .8085 .3484 2. 938 .4SE2 .1361 .m~ 
USO 39 H 182.6 1m 216.4 IU4 67. 76 

Eleas Fem• K_7664 ~WOi ltg2i90 "r,2576 ~D202:) 

Units 
Avge 

ppb 
15 .66 

DPI 
. :5)6 

J:Db 
.)944 

ppb 

4.m 
PP~ 
•. 0888 

ppb 
- .02:s 

SDev 6.82i .oies .0436 1.145 .0395 ,4527 
mo 4.US IUS 46.!5 26 .11 44.45 2014 

Elem~ Na3302 Ni2U P_2149 2203·1 22C3·2 Sb2068 

Uni:s Pi:~ ppb pp:, ppb PPD ppb 
Avge -:u.: .l9H 3.li8 2.2ll .am 1.m 
SDev 78.21 .3102 ,.m 5.789 HIS 1.m 
~RSD SA .28 ,10.s 14B.6 261.6 4i3. ! 11'.7 

£leas 1960· l : ~c\0-2 Db22il3 Se,%0 Sni899 Sr4215 
Uni:s ppb :,pb ppb pp!) PPD ppb 
A,·ge 3.896 .128B 1.321 1.m ·l.016 .0158 
SDev 1.705 2.003 .8222 1.061 t.m .023'1 
mt 43,78 2i4.8 62.2S 59 .4S 50. 94 lSl.8 

[~ems 1'i334q n~~os V_:924 Zn2062 S12981 
units Jl)b ppb ppb Pl)b ppb 
~vge ·.0374 .4575 .om •• 5831 1268C. 
SDev .0917 :.091 .1795 . 751 I 7)0,7 

mo 245.5 1113 659.) 128.8 5.603 

page lJ 
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Ar.a1y,1~ Report '\ve,age, 1 11U Vo-~..1 .. ,0 IJ.,1.,1~_4.:, rn pa~e J4 

l!ethod: TRIANGL2 Sa1ple Mil!: ICSAS Operator: DlH 
Run Ti1a: 08/14/96 13:15 Filenm: 81'96 
Nodt: COIIC Type: Q Corr. factor: 1.00000 
Lib ID.: Cust. S1cl. ID.: cust. ID.: 381Jq 

Elns Ag3280 03082 Asmo s_m~ S.4934 eemc 
Units ppb ppb ppt ppb ppt ppo 
Avge 544.9 475900. 528.6 4465. 522.0 m.o 
SDev l.054 1812 2.m 281.6 _.6078 2.513 
iRso .1934 .3808 .4715 6.307 .1164 .4787 

Elm cam~ Cd226S Ce4186 Co2286 Cr2677 Cu32•7 
Uni ts PPD p~b ppt ppb Pl)b pr,t 
Avge 4565~. 487.l 729.1 481.2 m.1 547.2 ..SDe, 2301 1.816 ,.. 2.J~ 2-117 2.722 
lRSi) .504 .3728 .1509 .4879 .5371 .4974 

Elus Fe2714 ~)664 ll6707 Ng27~) l!r.2576 "02020 
Urlt$ ppi) PPII ~Pb ~po PPC P~l> 
Avge 1727CO, 21. 34 616.! 5omo. S3t.2 513.4 
SDev 596.: .01~4 : .~85 698.6 2.HB 1.84 
iRS~ .3452 .0•87 .176 .1m .4/176 .358S 

Eius Na33O2 Ni2316 P_2145 2203· l 22CM St2068 
U~1ts ppc poi> ;>pt: ~pb ppt: ppb 
Avge 5103. 47i.2 546. I 49:.3 50:. 7 511. 7 
SOev 137.6 1.302 :C.72 3.m 5.903 5.299 
iR~!) 2.6% .2729 :.964 .ma ! .1 Ti 1.03: 

Ele•s 1'160·1 1960·2 Pb2203 Seim Sr.1sqq Sr421S 
u", ts DPO ppt PPC ppb ppt ppo 
~~se 55'1.S 513.• m.2 528.3 !34. l 528.0 
SOev 8.445 10.56 2.8 4.551 l.164 .2331 
U5~ 1.509 2.)57 .562! .a6oc .2: ,~ .04H 

Less Ti3m Tl1908 'i .2924 ln1C~2 Si2BB1 
lint ts ppo PPb p~~ PDD pp!: 

~V~E 507.8 484.S 504 ~ ICC20.,i.,. 8 
SOev :.o!: U2l : .264 U05 287.4 
m: .m i .882 .2504 1.1,: 2.8t~ 
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An1lysis :tlport nJ ,a-15-% os:54:43 Pi- pi1g1 35 

"ethod: TRIANGl2 Sa1ple Hue: lll-59-6A Operator: OlH 
Rur. TiH: 08/14/96 13:2~ Filtnm: 5U96 
ltade: CONC Tyoe: S Corr. Factor: 1.0-0000 
Lilb ID.: Cust. Sul. :c.: :ust. ID.: 38139 

Elm AS18q0 Bemo C~21c5 Cr2677 Pb2203 Sb2068 
Vn:ts ppb ppb ppb pr,!) ppb ppb 
Av~e -4.238 L • .0039 L.4olB8 21.00 13.98 9.039 
so,v 2.035 .om .om l.391 .7242 1.12 
tRSO 48.02 979.8 20.88 6.m s.m 12.39 
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Analysis Re:iort 

"ettllld: TRH1M6L2 Saaple Nau: 131-SMA 90S Operator: DKH 
Run Ti1e: 02/14/96 13:34 Filenaae: 81'96 
"ode: CONC Type: S torr. Factor: l.OOCO(l 
Lab I&.: Cus t. S10:. ID. : Cust. IO.: 38139 

Eleas AslS'lO 813130 Cd226S Cr2677 Pb2203 S1>2068 
Units 
llvge 

ppb 
,us 

ppb
,u2 

ppb 
4U9 

ppb 
7U3 

ppb 
62.50 

ppb 
59.6! 

SDev 
mo 

.em 
1.m 

.lWI 

.m• 
.,011 
.8103 

2.061 
2.m 

.7-59q 
4.159 

.7018 
1.177 



~nalysis RePOrt iiwerages Thu 08·15·96 05:54:43 P,t page 37 

~e:hod: TRIAN6L2 Sa1ple Ma1e: l31·59•6A L Operator: OlH 
Aun Tiae: ~8/14/90 13:39 Filena1e: 81•96 
"OCle: :tlNC Type: S Corr. Factor: I.OOOOC 
Lab 10.: Cusl. S1p~. IO.: Cust. ID.: 3Bl39 

EIIIS Asl890 aemo C:12265 Cr2677 Pb2203 Sb2063 
Uri ts ppb ppb ppb ppb DPb ~~b 
Avge Ll.622 L.0446 l·.2•53 11.29 LU65 6.911 
SOev 2.92 .0403 .10•7 _7q99 _1.899 2.!H 
\RSD 180 90.42 67. I 7 7.085 12!.l 31. 75 



Analysis Report Averages Th~ 08·l~·9b 05:54:43 Pl! page 38 

"et~od: lRIRNGL2 Sa1ple Nate: l31·59·6C Operator: DlH 
Run ri11: 08/14/96 13:U Filenue: 81496 
llo4e: COHC Type: S Carr. Factor: 1.00000 
Lab ID.: Cust. S1pl. ID.: Cust. IO.: l8139 

£Im Asmo 8e3l30 Cd226S Cr2677 Pb2203 Sb206S 
Units ppb PPll PPD ppb ppb ppb 
Avge L·4.'89 L·.Ob79 l.lBC 19.41 22.43 U98 
SOev 2.648 .0088 . 7105 3.44' l.4~~ 3.609 
,Rso 58.9'1 12.9 60.19 17.14 ·,.u2 36.47 



~verages 

Methoo: TRIANGL2 Sa11>le Mare: 13HNC Pl>S Cptratcr: OlN 
Run Tiee: 08/'.4/96 13:SO Fi lenue: 8U96 
~ode: co~c rype: s Corr. ,actor: 1.00000 
Lab ID.: Cust. S11>l. ID.: C11st. IO.: 38159 

Elns Asl890 Bemo ccms :r,677 P)22CJ Sb2068 
Uni ts ppb ppb ppb ppb ppb ppb 
Avse ,2.lo ~7.2B ,9.82 65.83 7: .66 55. 98 
SOev 1.738 .•)o77 .,384 2.031 .6983 4."1 
USO uo• .1432 .8801 3.C87 ·.ms 7.933 
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Average~ Thu 08·!5-96 05:)i:&J PM p,ge •o 

lletlled: TRIAll6L2 Suple bit: m-sq-oc L Operator: DKli 
Run Tiae: 08/14/96 ll:5!i Filenue: atm 
llode: CONC Type: S Corr. Factor: 1.00000 
lab 10.: Cust. S1pl. IO.: Cust. ID.: 3a13'1 

Elus Asl89C aemo C:12265 Cr2677 Pb2203 Sb2068 
Uni ts ppb ppb ppb ppb PPb ppb 
Avge l·2.853 um l.3105 Ull 5.617 5.'10 
SOev 2 • .332 .02SS .1875 ••016 _I.SU l.7SS 
mo 81.7' 96.68 60.39 9.106 26.96 31.28 



ana:1sis Reoort Aver.iges Thu 08·15·96 35:5(:43 P~ page ,1 

"mod: TRIANGL2 Saaple Naae: lll-59-7~ Operator: DKH 
Run Tiae: 08/14!96 U:~O Filenaae: 81496 
P.ode: CONC Tyl)e: S corr. Factor: I. oocoo 
l&D ID.: ~LSt. S1pl. IO.: Cust. ID.: 3Sll9 

Ei11s ~51990 Bemo Cd2265 Cr2677 Pb2203 Sb2068 
Ur.its PDb 1)00 ppb Pill> DPb pob 
~v;e L2. 3l4 L·.0514 L·.6660 24.82 L-2.322 lUO 
so,. 2.372 .0248 .zu 1.681 1.945 3.622 
\RSD !OU 48. ll 36.94 6.774 B3.17 35.18 
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Analysis Repor: Averages 

llethcd: TRIAN6~2 Saaple Naae: 131-SHA DA Operator: OlH 
Ru~ Tiae: 08/14/96 14:0S Filenne: 8U96 
11oae: co"c rype: s Corr. Factor: 1.00000 
Lab ID. : Cust. S1pl. IO.: Cast. ID.: lBm 

Uets l\sl8CJO aemo Cd2265 Cr2677 Pb2203 Sb201i8 
Ulli ts ppb PPO . ppb ppb_ ppb ppb 
A,ge L2.BDO L·.0508 L • .6737 21.i3 L·l.623 10.64 
Sl>ev l.557 .024 .1616 2.m 1.78 .7192 
USO 55.63 ~7.18 23.98 8.446 109.6" 6.757 
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Analysis Report Average! Thu OB-15·96 05:54:U PN page 43 

l!ethod: TRrAN6L2 Sa10le Na1e: 13l·59-7C Operator: Dl~ 
Run Ti1e: 0811•/~6 14:10 Filename: 81496 
l!Ode: CONC iype: s Corr. Factor: 1.0<IOCO 
lab ID.: C11st. S1pl. ID.: Cus~. ID.: 3813'1 

Elm As!S90 BtJllO Cd226S Cr2677 Pb2203 Sb2068 
Units ppb ppb ppb ppb ppb ppb 
Avge L-2.472 L· .056S L·.1666 21.0, c.m 11.82 
SCev use .om .,006 J.876 2.m 8.1'5 
tRSO 9S.36 SO.SI 240.S 18.42 31.95 73.98 
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llnuys:s Re~art Anil ysis lles,ort Aver191s 

!lathed: TRIANal2 Suple Nall: m-59-7C DA Operator: DIH 
Run Ti1e: 08/U/96 U:15 Filenaae: 81'96 
IIOOe: COIi= Type: s Corr. factor: l.OOOOC 
Lab IC.: CIISt. Sap:. iD.: Cust. ID.: 38139 

ElHS Asmo 813130 Cd2265 Cr267i Pb2203 Sb206S 
Uni ts PPD ppb ppb ppb ppb ppb 
Avge L·l.397 L·.OJ41 L.3401 16.18 9.m 9.170 
SOev 2.m .Ocl4 .5354 2.m .m4 3. 711 
IRSO 209.4 190.1 157.4 16.o, ·4.m 40.46 

21'2 



~na:y~:s ileoort tr.er ages Thu 08-15-96 05:54:43 PM 

Pethod: fA!AN6L2 Sa.pie Nan: !CV/CCV Operator: OKH 
Run Tiae: OB/!l/96 14:20 fi11n11e: 81496 
11:>de: co~c Type: Q Corr. Factor: 1.00000 
Lab ID.: Cus~. S1pl. ID.: Cust. ID.: 38139 

fleas Ag3280 ~13082 Asl!l90 8_2496 Ba4934 Bemo 
Ur.i :s CPL\ PPI> opb l)l)b ppb ppb 
Avge 503 .1 '92.8 m.2 3177. 501.9 51'-l 
SDev l.'43 8.732 2.081 527. S 1.627 - 1.712 
mo .2868 1.772 .4202 16.6 .3241 .3446 

Elm Call 79 Cd2265 Cella6 CoZ2J!6 Cr26 77 Cu3247 
Un1 ts ppb PPb ppb pob PPQ ppb 
A~ge 505 .8 S02. 9 716. 7 507.6 519.3 m.2 
SOev 2. 244 l . .ol 4.161 2.05 2.881 ,.oo. 
iRso .4437 .2m .58C5 .4039 .SHB .8079 

£leas Fem, ~_7664 Ll6i07 1192790 lln2576 No2C20 
Uni ts 
Avge 

ppt 
sou 

PPI 
•.m 

PP!> 
Q'45.5 

pp~ 
500.7 

ppb 
507.7 

PD~ 
504.4 

SOe·, 7,446 ,Q,92 3.:H 3. 864 1.553 1.972 
l~S0 l.'64 .•oo: . 7045 .7717 .3~5C1 .391 

~Ins Ham2 N:2316 ~_2149 2203-1 22CM Sb2068 
V~I ts ppb pol: j:pb ppb ;>j:~ ppb 
Qvg! o•Jo8. sou 503.7 497.l 4~5.0 m.~ 
SOev JOU l.196 U75 5.16 7.463 1.951 
\RSD 2. 45g .237 .8287 l.159 I.SOS .m1 

Elm Jq6o-i 1960-2 P:>2203 Set960 Snl899 Sr4215 
~nits ppo 0~) ~PD ppb Pl)b 01)b 

Avge 492.6 m.1 4q5_7 490.0 498.2 502.S 
SDIY 2.66 b,5q4 3.213 4.858 5. 369 1.114 
\RSC .544 1.349 .om .9914 1.077 .2215 

E:eas T1JJ4q T!l908 Y_2924 ln2062 Si288l 
Ur.i :s ppb ppb ppt ?Pb PPD 
Av~e S04.0 m.q so, .8 509.9 506:>0. 
SOev .9!99 3.635 l.616 l.074 3194 
~RSD .1825 .73H .J202 .6029 6.30:> 

pige 45 
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~na!y~1s llepor: Averiges :~u uB-15·% o~:54:4.> PII Pille 46 

11etn0d: TRlAIKiL2 Saole Nae: ICB!CCS Operator: DIH 
~un fi1e: 08/14/96 lUl Fi lena11: 81496 
11oae: co~c Type: Q Corr. Factor: 1.00000 
LiC ID.: CIISt. S1pl. ID.: cust. ID.: 38139 

Elus A93:i80 1113082 As!S9C 8_24'16 8149.H eemc 
Uni ts PPb ppb POb ppt ppb ppb 

Avge .2110 ,.770 l .66q 3361. .om .om 
SDev .203! 2.041 l.384 211.l .om .07 

tRSD 69.87 42.79 82.89 6.281 ·2uq 100.; 

£leas Ca3179 Cd2265 Ce4U!6 Co2286 Cr26i7 M247 
Ur.its ppt pgb ppb PPO gpb l)Db 

Avge ·2. 062 .0629 3. bl4 .2m 2.202 .:946 
SOev .4446 .2308 2.244 .3651 .300: .151, 
me 2U6 33U 62.11 122.S ll.65 7i.b4 

Elm Fe2714 K.7664 ~16707 "g2790 Nn2571> 11emo 
Un: ts ppb PPI ppt ppb ppb ppt 

A~~e 10. 72 .1880 . :Bl6 3.831 ·.0865 •. !: 91 
see. 5.864 .0148 .o:~2 2.081 .OH .m~ 
iRS~ 54. 71 7.864 IC.SB 54.33 91.28 249 

Eless Na3302 Him6 P_214~ 2203-: 2203-2 S~2068 
Uni ts ppb p~~ :,cb Dl)t ppl: ppb 

llvge ·91 Jq _qm .5836 ·.2545 1.m 3. t5C 
SCev :29.; ,3z9q 6.216 5.118 1.483 .3961 
me 142.l 3Ut :065 2011 102.; :u; 

£:!IS ;960< 1m-2 ~b220! Sel%0 Sr.1gqq S,,, I: 
U11 ts l)l)t PPb PPD pptl ~PC PPD 
A,ge l.9bt .3659 .884! i.23l ·3.408 .o~,, 
S~e, 2.1~6 J.m : . 849 1.642 .02:S:. ,1 

.. ., Q"tASO ~c:. 2 3e:.9 209 l33.3 Si. 8 .), .... .: 

Ele=s Ti33H r: 19oe ~_2924 Zr.20t2 rnrn 
l!-:· •c: PPI: ppb PPb pp~ ppt 
Avge .0050 4.145 .05:0 ·.2474 26030 . 
S~e~ .0917 2.c73 .41C8 .11653 1065 
USC 1853 64.5 74b.S 26E.9 4.09: 
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~na)ysis Report Avtrag!s Thu 08·15·96 OS:54:4J P~ page '7 

"lthoa: TRIAMGL2 Sa1ple Na1e: 131-59-Srt Operator: OlH 
Aun Ti1e: 08/14/96 1,:l6 Filanae: 91496 
"ode: CONC Type: S Corr. factor: 1.0000C 
Lab IO.: Cust. Sa~!. ID.: Cust. :c.: 3Bi39 

£leas Asl890 Be5130 Cd2265 Cr2677 Pb2203 Sb2068 
Units ppl> ppb ppb ppb ppt> pp~ 
Avge 7.368 L • .l482 L·2.464 44.!2 L-4.064 19.54 
SOev 2. 141 .0229 .3894 .8771 _2.232 2.069 
mo 29.05 6.58! 15.81 1.988 5'-93 L0.59 

-') 1-::, 



111\ot \o. •• , W "· o., •, . ' . ., ... 

Kethoa: TRIA~GL2 S~1pJe Na1e: 131·59•8C Operator: O~H 
Run Ti1e: 08/14/96 14:41 filena1e: 814~6 
Node: CONC Type: 5 Corr. factor: 1.00COO 
Lab IC.: Cust. S1~1. ID.: Cost. ID.: 38139 

Elm As1890 8e3130 Cd2265 Cr2677 Pl:22C3 Sb20611 
Units ppb l>Pb ppb ppb ppb ppb 
~~ge L-2.71Z l-.0125 L.0165 1U9 7.328 8.087 
SOev 3.954 .038 . 7381 3.422 ~6925 4.633 
mo us.e 304.6 4'84 19.56 U51 57.28 
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Averages ;hu OS·lH6 05:54:43 ~~ page ,9 

"et~oo: TRIAN6L2 Sa10le Nate: 131·5MA Operator: ~KH 
Run Ti1e: 08/14/96 14:46 Filenaae: 81496 
"Ode: CDNC lypa: S Corr. factor: 1.00000 
Lab ID.: Cust. s,ol. IO.: Cust. ID.: 38139 

Eleas Rsl89O eemo Cd2265 Cr2677 ?b2203 Sb206S 
Units !)Pb ppb PPb p~b ppb ppb 
Avge 4.973 l·.O430 L ·l.504 24.27 ,·.2793 7.572 
SDev 3.066 .om .0403 ~ .856 _.sm u2, 
mo 61.66 82.6 2.m 7.65 195.7 65.03 

·- . ( 
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llnalysis Rei,crt Averages Thu ~-:5·CII, 05:S~:43 PN page so 

"etheKi: TIJANliL2 S11ple 1i11e: 13H1MBC Operator: DkH 
Run fiae: 08/14/96 14; 52 Filenae: 81m 
llode: CON: Type: S cw. F1ctcr: 1.00000 
Lab ID.: Cust. S1pl. :o.: Cust. ID.: 38139 

Elea! AS18~0 813130 Cd226S Cr26i1 Pb220l Sb2068 
Units ppb PPI> 1)1:0 l)l)b pp~ IIPb 
11v;ie L·U39 L.OOH l • .8221 U.38 L.2132 6.394 
SIIIV 1.009 .0225 .J606 2.047 .ms 4.882 
USO 20.85 501 ,3.aq 15.3 461.7 76.35 
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«na:ys1s ~eport ~verages Thu OB-15·% 0::5•:43 ?Pl oage 51 

lletnod: lRIANGL2 ~1ple tine: 131 ·S9-HA Oi,erator: OK~ 
~u, Tm: 08/14/96 14:57 filena1e: 81496 
llo~e: co~c Type: s Corr. factor: 1.00000 
L.lb !D.: Cu~t. S1~!. IO.: Cust. ID.: 3Sm 

Elm ~smo Bemo C422~5 Cr207 Pb2203 Sbi01>$ 
Jnits ~Pb ~Pb ppl) ppl) ppo ppb 
Avge U.467 .·.)157 L.2616 22.B3 15.62 10.67 
SDev UJ .m1 & !073 1.4:S ~.10, 1.894 
USO ,~.31 100.4 40.418 6.14141 7.084 11.15 



page ~1. 

"ethod: TRIAN6L2 Saple Nue: l3J·;9·11BC Ooeratur: DI~ 
Run Ti1e: 08/H/96 15:02 F1lenaee: 81491> 
"ode: CONC Type: s Corr. Factor: 1.00000 
lab IO.: Cust. S1pl. 10.: Cijst. IO.: 38139 

Elm Asl890 8e3130 Cd226S Cr2677 Pb2203 Sb2068 
Units pp:> ppb ppt> ppb ppb ppb 
Avge 51.02 L.0643 um 15.03 1s.s, 98.28 
SD1v 3.977 .0276 .,001 2.837 _.828 1.52 
me 7.795 43.01 91.48 18.87 5.328 l.547 
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A11alysis Qepo't ~verages ThJ 08·!5·96 CS:54:43 P~ i,age SJ 

~etnod: 'R!AkGL2 Saple Nae: ICV/CCV Jperato~: JlH 

Run Ti1e: 08/14196 15:07 rilena1e: BH96 
~o~e: COMC Tyoe: Q Corr. factor: :.00000 

L&ll ID.: Cust. S1pl. ID.: Cus ~. ID.: 381l9 

Eleas ~omo Al3082 ~sJ890 8_2496 8a4934 Semo 
Un:ts ppb ppb PDb l)l)b l)l)b PPb 
A~~e 504. 4 5C4.7 m.s 2949. 502. 3 5-08. 6 
S0ev J.306 6.188 1.665 ~6'-8 _.m: 2.007 
,RS:> .2588 1.226 .m1 19. IS .m.: .ms 

Elees c.t:SJ 79 Cd2265 Ce4!86 Co2286 Cr26 71 CJ3247 
Units pob PPb ppb ppb ~pb ppt 
Avge 500. 9 496.6 71U sou ~16.8 500. ~ 
SOev 2.588 .5528 :.m 1.495 2. 443 2.56q 
%RSD .5168 .11;3 .2712 .2966 .4727 . 5133 

£leas Fe2714 ._7664 Li6707 llg2790 ~n25i~ ~02020 
:Jnia ppb 1)01 ppb p:,b pob Pll~ 
~vge 506.7 4.8'~ 45: .4 500.4 504.6 502. j 
SOev s.m .0219 2.126 2.095 : .646 2. 4~! 
\QS:l i.m .ms , 47: ,418? .lm .mi 

::e1s Namz Hi2316 0_2149 22C3-l rm-2 Sb2068 
r::s pp!) ppo POC Pll:> p~c ~pt> 
;vge 4536. SOl.5 m1 4q4_4 m., ;04. 9 

SDe.- 35. 88 U:9 i1.25 3,4C3 1.rn 4.505 
;RSO , 79! .4624 3.383 .6B9! 1.£33 .3526 

£!!IS 1960·1 1963·2 Pt22C3 Semo Sn!B99 Sr42i5 
1,:~i !S DPb pob ppb DD~ opt: ppb 

~,ge 498.5 ,q! .6 m.a m.9 495.; 502.0 
see, 2.49 8.71: 3.606 6.6 2.448 .6CB3 
~m ,4995 l.772 .mJ i.m .4945 . i212 

Lus Tim~ Tll 903 ~_2924 Zn2062 Si2881 
Jr: ls PPD ppe :>Pb opb ppc 
;vge 502.0 m.z 5-02. 7 503.o 72i60. 
SDe, . 62 6.118 1.649 !,.U5 5345 
mt .ms l.255 .m1 :.081 7.346 



i;11a1ys1s .. J, L I HM V .., , .... ..... ,11"" .. ,a~..... 

l'lethod: TRIANl.~2 Saple ~aae: ICB/CCS O~rator: OK~ 
Run Ti1e: 08/14/96 15:12 fiienue: 81Ht 
11oce: co~c 
lib ID.: 

ElHS Ag328C 
Units PPb 
Avge .6003 
S~ev .0S3 
USO 8.826 

Ele1s Ca3179 
u~:ts l)pb 
Avge -3.16i 
5011· 1.418 
,m ,,.1e 

Elets fe2714 
ur.; L.; oc:i 
Avge 5.36! 
SOev Ii.% 
\RSC m.1 

E:au ~.3302 
U,i ts ppb 
tlvge •124 .O· 
St1ev 49.34 
mo 3G. n 

£!ems !%J-'. 
lni ts ' ~p~ 
/lvge !UG 
soe, l. 34~ 
USO 16.94 

:.eas :,B49 ·--
t;n1 ts ;,pD 

A¥ge .Im 
S~ev .m1 
USC 59.Sb 

lypa: 0 Corr. Facto'.: 1.00000 
Cust. S1pl. ID.: Cust. ID.: 38m 

A:3082 Ml890 B.2496 h49J4 a,mo 
ppb PPb PPb PP~ ppc 
8.345 1.234 279i . .21:2 .JOSS 

3.m 2.8'2 m.2 
37.04 230.3 15.66 25.65 24. '"' z 
Cd2265 Ce4186 Co22Bt Cr26iy Cu3247 
ppb E>Pb PPO DP~/ p~b 

.0524 -.ms -.6660 ~.m .251~ 
.30S9 3.853 .7054 /1.m . 096, 
583.5 1368 105 25.12 39 .C6 

~.7664 L:6707 ~g2HD Mn25 76 Mo2CZO 
PD• DPt , t>l)D ~po ppt 

.1562 .~54 2.203 .om •. 2461 
.om /.-om U3i .OC2; .mb 
18.72 / 12 .02 183 i.892 29i .3 

Ni13!6 P_2l49 m~-1 mM St206E 
_pp!;) PDb ppb ppt ppb 

:.m • l.548 3.m ·3.192 3. 78. 
.8794 3.m 3 . .:)6 2. ~: 9 2.: :e 
52.28 218.4 IOU 7e_q4 56.02 

mo-2 ~mn- semo s~:m Sr42!5 
~D PPO l)p~ ,p~ ppt 

z.m -1. 0(4 Q,. s;, ·4.m .2m 
U89 .53Ci 2.0:~ I. 90i .~62 
119 .5 52. 77 30.:0 43. ,2 24.56 -Tl: ~OE V_2924 ln2Cb2 S:28B1 
p;;, ;,pb ;,gb pot 
, Si: .m3 -.~m ~mo. 

.~Sc .832: .9i'I 5048 
Ii.Bl 172.2 ls,.~ 9. E56 
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~nalysis Qepo•t ,vera;es ~~~ 08-15·96 CS:5•:43 P" page 5~ 

"ethoQ: JRJAHSl2 Suple Kall: ICB/CCB Operator: OUI 
~~n Tiae: 08/:4/96 15:18 Fi lenne: 814% 
Mdt: ~DKC Type: Q Carr. Factor: l.00000 
UC IO.: Cust. S1ol. lll.: Cust. ID.: 38U9 

Ele1s Agl280 r.13082 As1890 3J496 sa•9S, semo 
'Jni ts 
Avge 

gpb 

.•ss• 
PPb 
9,731 

ppb c::: 
• .3090 

l!Q~ 
2870. 

2~ 
,(),41)2 

l)Db

.11n 
SOev .6505 3.884 U27 469.l .om .042 
\iiSD 1n~ 39.92 1~00 !US 73.81, 35.9~ 

,:m Ca3Ji9 cmos Ce~l86 Co228~ Cr2617 C,3247 
11ri ts DI)!) PP) Pl)b PPb ppb 
~~ge -3.051 -.om 3.968 •. 4690 Q3.092 
scev .sm .2789 2. 9 .,ns 4567 
mo 19.61 m il. 97 89.52 14. 

Leas Fe2i;4 U66• Li6707 !192790 M2S76 1102020 
Units PPD pl)I ppb ppb pp!) r::-,t 
q~~e '1.251 . 1620 .1259 /-'5.005 - .:524 - .1674 
S~ev 3.428 .me .~042 U95 .000~ . 4577 
\~SC 37. cs lo.JS 3.3,i-! 85.8 .Jlll 273.3 

,, 
E:m Ma~3v2 "i2ll6 , 'P JI•9 2203·1 2203-2 SD2068 
·Jni ts ppD ,~D PPL\ ~po PPO ppb 
AYge -7UC .BD'06 -2.3B2 2.5: 9 ·.2404 2,093 
SCev JS s: l. £55 Ull 5.307 3.049 .~'145 

mo 9U1 !Bi.8 m.2 210.~ 1269 ,,.52 

£'.m l96C-; 1960-2 ?b2203 Sel960 Snl89'1 Sr4215 
,Jn, ts pp~ pDb ppt: 0Pt 
!lvge 6.m • . 531 .0803 
SOev Z.!:. l.815 .om 
mo 34 98 5 •. 16 20.18 71.71 l~.qB 

~:m Ti: 34'1 Tll~8 V.2924 1n2062 Si288! 
Jr.1 ts ppb ~~o )PO ppb ppb 

~v~e .:·m -. ,m -.0258 - mo 38070. 
soe~ • :(122 us .sm . 40'12 4420 
\~SO 10~. l 965 .8 I948 126. 7 lUI 

?1 



I 
.~~alys1~ Reoort ~ver age, I nu ~ I~ ~6 V~.~4.4.1 1>49e !)6" 

Nethod: TRlAHGL2 Saule Naae: ICB/C:B Operator: DlH 

I Run T11e: 08/14/96 15:26 fi lenne: 81 &96 
Rode: c~c Type: Q Cor ... Factor: :.00000 
Lit JO.: Cust. S1pl. ID.: Cust. ID.: 38139 

I 
Elm Ag3260 AIJ082 j)s~B90 8_24'16 8a4934 Be3i30 
Uni ts PP0 ppo ~PO ppb ppo ppb 
Avge .om 12.46 .9563 3416. .005C .0808J SDev .1629 4.831 .3461 35U _.0782 .0161 
mo 198. 7 35. i6 36.19 10.37 1565 19.92 

Elm Calm cams Ce'186 Co2286 Cr2677 Cu3247 

llr.i ts ppb PD~ ppt pob pot ppb 
hge ·USO - .07Cl 2.097 ·.3266 2.128 .1720 
SCev .992) .165 .m1 .0'122 .2924 .2rn 
me 27 .2 235.5 20.56 2S.Z4 13.74 126.4 

E~e1s Fem: K.7664 Li6:o7 ~g2Jq() Nn25io l"o2C20 
ll~l :s P0b PPI ?P: ppo ppb ppo 

~v~e 8.43$ .:m .0726 5.284 •. 1cq7 ·.43:C 
Ste, e.m .02~6 .0~2, 4.e3~ .0385 .6i68 
im lCU l i. 31 12. ll 07.69 3Uc !51 

Elus Ni33C2 M:231~ C _:!49 22C3-. 22C3·2 St206S 
~n1ts DPb ppt pt p~b ppo pob 
4v;e ·32.E3 : . ;~c -l.B3t .3!!12 •.4252 3. 53~ 
SDev 14 ;3 .5Sie 1 .51~ 2.IC7 3.6i8 Ulo 

«?\?:C m., 48.~3 40~. 6 •••. c. 86!: H.~4 

:;us !9bC·! l9b~-2 P~22C3 Se!S60 sr1s~q 5'42:S 
Jr.us ~pc 0~0 ppt ~p~ POC pp~ 

'. ;1,~v~e ......... • i60!: -. 1:0: .!CCI -2.684 .cm 
stev 2. 401 2. 62' U45 2,:4~ l.2i .0276 
~R~:i 13: .e .i4S. 4 :PS 2S4c •~.o~ 86.5: 

Lm :j3349 ~; !9C8 ,.m~ !n20c2 Si2881 
Untts p:~ pot ~Db ppb PPb 
Av;e •. Oi4€ .ms - .013; -.6!03 2339(. 
soe~ .wq .9q1e .52H .am ms 
iFSC 15:. ~ lZC.4 38CC !38.S 11.bS 

? ·1' 
- - -I 



Ana,ysis ~eport ~verages lhu ~e-15-96 ~S:54:43 ?" Pilge ~; 

~1lnad: TRIAN,L2 S11~le Nae: ICSAB Dparat0r: DIN 
Run li1e: 08/14/~6 15:J: Filenaae: 81496 
lloae: CONC Type: J Corr. Factor: I. 00000 

lab ID.: Cust. S1pl. :o.: Cust. ID.: 38139 

EiHS Ag3280 Al30S2 As~m 8_2496 8a49H Bemc 
~n1 ts ppD IIDb l)pl) pplJ pl)I) ppb 
Av9e S4U 479500. m.1 •J67. S2U 521.3 
SDev 2.84J 050 6.699 396 3.!S3 . 4199 
tRSO .sm .mi 1.267 9.068 ·.6015 .0805 

Ele1s Ca!l79 ~d2265 Ce'186 Co2Z81> Cr2677 :u32H 
units 01)0 PPD ppl) ppb PDb ppb 
hge 4))000. -414.4 727.l 480.5 -H8.2 m., 
SDev 582.6 1.098 2.606 l. 031 .6355 5.629 
IRSD .121!1 .2261i . !583 .2146 .1m Ul7 

E!eas Fe27l4 ~-1~4 Li6iC7 llg27~0 "n2Si6 l'lo2C20 
:Jnits l)PD PPI l)PD pob ppb ppt, 

Av9e :moo. 21. 08 604. 5 501600. 534.6 S!U 
SDI>' 315.6 .om 1.3'.B 2C99 .5221 .573 
USD .:m .2218 . 21S .4185 .~m .1119 

Eleas Na!l02 Ni2316 P_21"1 2203-! 2203-2 Sb2068 
Jn:ts PPO l)llb ppc ~p~ ppb POb 
~vge 5141. 476.4 562. 9 489.Z 501.' 52:.6 
SDev 79.73 : .!58 21.27 l 1.36 4.762 1.74 
~RSD 1.551 .ZBSI 3.779 2.m .9498 .3336 

~leis 1960·1 mo-2 Pb2203 SeH60 Snl89ll Sr42l~ 
Units POb ppb ppb Pl)D ppb oob 
A¥ge 55U sou 4'1U s:z.o m.2 528. l 
S)ev ,U 9. :os l. 702 6.419 1.m 2.763 
mo 2.121 1.m .1,,4 l .'.!28 .316' .5232 

Elns ;j334q Tl 1908 11_2•m !n:1062 Si2SS: 
units l)l)b ppb ~pt PP~ ppb 
Avge 507. ~ 486.4 505.4 4~:9. ~ 21440. 
soev I .l67 5.215 .7BP 2. l7J 2237 
mo .2692 l.072 .1>47 . ~;-., :0.43 

')•")r".
.:..- J 



------------

---- -------- ----------

------------

--------------------

I I ,l • ,l\,I , • \I'-, ti,£,, j, 

la0le "aae: HA234 Autcsupler Type: TYPE :JA 
Sa1ple Positions: 163(192 QC Positions: 13/19 I Sets: 
~1nse Statior. locat~on 1s rack -1, pos. ·1. 

-· Racks ---

Rae, I ly;,e usage tPos Left ~n.lyses/Pos 
------------------- -------· ------------
A11x. (L) ~ck STD/QC/BLANK lJ IC 

2 Snple ( 16• l S11plu 19 
Sn:,11 (l611; Saples 48 

4 S11ple (1611) Saaples 48 
5 Sapia (1611) Sal~les 48 

··- Sa1ole Sets ---

Seti ll'oe Prep;i-e? l>escriPticn llelhoc IPcs Rackt StartPcs 

---··---------------
kor1al NC Jam HIAHGLZ 29 2 

··- Pre:>aration Info ---

Sett Ul)take UOt.lkelZ ~; ,at ~i:.Facw 

1c 5a101es Pretare:. 

~.ck ll 

oos qo• Col Suoie Nue Se: : IUsed Troe 
---------------·----

~n1 ."~- ... S:anca·: \-\1-n .P 
2 Srtl ·:L~Nl ·NA· st,~au: 
3 lCSAE -N~- . QC S!an.oa~j ,. ,---;- r.. (' r,t.A ~,r/H.

~ 

l ~ CHm LO -~A- C: 5:!r,C!rC 

5 1 'i IC\' 1::·; ·N4· 4 ilC S~a,oa,d ·, -·,· 5 P 
~ i 6 lcetC:B -K~- 0: Staraarc 

(7 .. l'l Hot Jsed: 

~ack D2 

alls ~o• Col Samtle Naae Set i JL~eo Type 

-----···--· -
l m-5q-:2~ -~A- Snole 

2 2 m-:H2~ ~DS ·NA- Saa:: e 
3 131·59·12A L ·•A· Suol! 

4 131-S'H2C -~fl- Saap:!•
5 s 13HH,C POS •HA- Sa0;! 
0 0 m-s~-12: ·HA- Saa0:e-

l31-59-:3A ·HA· Saaple 
8 e l31-5H3~ )A -~A- Saa0le 

9 13J-5~·i3C ·HA· S.npie 
:c IC 131·5HJC DA -N~- Saav:e 
i! :1 131-SQ·i44 ·HA- Sup,~ 
:2 13l-59-:•: -~~- saao:, 

2 13:-:,-::~ ·hA· Sacpie 
13HH5: -H.:- SoQj:: 
131·:~-.6~ -~~- Sm:: 

22G 



-------------------

A~tcsaaoler Rewt ·able: H~234 rr: 08·.6·96 02:02:26 p" p1ge 2 

Rack 12 

Pcs ROIi Col S110le ~HI Set I sused Type 

---·--------
16 2 l3HH6B ·HA- Saaple 
17 2 5' .3!-59·J7A •NA· Snr:le 
18 2 6 l3l-59·l7C ·NA· Saa0le 
19 2 ) L!H9·19A ·~A- Snole 
zc 2 8 l31·59-m POS ·HA· Saple 
21 2 q llH9·19A t ·HA• Suole 
22 2 10 :JH9·i41C •NA• Suple 
23 2 11 i3HH9C FDS ··NA· suole 
24 2 12 13H9·19C L ·HA· Suple 
25 3 ll:·59-208 ·NII· Suole 
26 3 2 13i·SM08 OA ·HA· Suole 
27 3 l 13l·SMOA ·NA· S111>11 
28 J • 131 ·:HUCCtlOA ·NA- Saaole 
29 :s s !3HHOAl:184D4E ·Mrt· Suple 

13C .•• 46 ~ct Used i 

Rack 13 

Oo; Ro- co; saa,:e Haae Set t tU~e, 7ype 
.....................-- .. ·--------------·-

'.; ... ,e ~ot Jsec 1 

Rack u 

~,s Row :oJ Sa.acie ~i1e Set l tUse:i Type 
-·----... ----·-------- -·-------·--

( l. .. 48 10t \;Sidi 

Rack 15 

Pos Ro• Col Zaacl! Name Set I 1usec Type 
-------·-----.... --- .. - --------·---

(; ... 48 ~ot um: 

'), .... -- ' 



An~iysis Reccrt . Ave·ages Fri 08·16·q6 12:56:32 PN page 15 

"ethod: TRIANGL2 S1111le Nue: ST0! ·8LANK Operator: 
Ru~ Tm: 08/IS.19t 22:30 Filenaae: 815~6 
lloae: IR Type: X Carr. Factor: l.00000 
Lac ID.: Cus:. S1pl. IO.: Cust. :o.: 

Elers Ag3280 mm As!890 8_2496 8a«934 semo 
II~: ts count count :curt count count count 
Avge .ooo:c .oom -.00025 .02502 .00004 .00022 
SDev .00027 .oocos .00017 .00049 •' 00002 0 
mt m.m l.'18536 6 7 .0961 1.96849 52. 91-46 2.83457 

[]HS cams CdZ265 Ce4186 Co2286 Cr26 77 Cu3247 
Un: :s count coun: count count count count 
Av~e .00~3 -.00037 -.00013 - .000!3 ·.00012 .00207 
SDev .OOCO, .ooocq .ooooa .00004 .00007 .00003 
USC 4.115% 26.4$17 b2.735S 3;. 3152 57.5159 uqeo1 

Elm Fe2714 ~-71>64 LWC 7 1!92790 lln2Si6 "02020 
Un: ts ccur.t COJrt :curt count coi;nt COJnt 
A;ge .00003 uc:9q ,C•5:9 .ooco~ .0~CC2 .OOOOJ 
S~e, .COOOI .03J44 .oacc: •OOOOt C .,ooo• 
me ,s.ma l.!9,36 1.24188 201.m 24.3i36 ,32.282 

~.330,::m Mi2Jlt P_2!49 2Z03- l 2203-, Sb2068 
~~: :s :cunt coun: c~~nt count ccu~t :ocnt 
Av~e .ocm -.com ·.COll? .OOiC -.ooc: .000~ 
SDev 0015• .~043 .00019 .COOi6 .000l3 .om? 
iRS: 67.:519 2u,91 1um IS. 1St3 IZU32 31.:919 

Ueas :He·'. 1m-2 Snl8~9 Sr42l5 ii3349 "11908 
Lo::; coun: cou~t :curt :olr.t co~nt COi.r,t 

~vg! ·.COW .com - .O~J~i C -.:>cm ·,J0042 
SDev .OC07: .00(2~ .C:)O:! .OOCOi .OOOOi .OCOIS 
m:, S. icB3; 12. 45q9 23.rn 465. 10, 65.om 3~ .•605 

::u~ V_2Q2, Zr2C!i2 Si288j 
~,: :s cou~t cc~nt :cur r 
~vfe -.:>C041 - .OOOC! .O!Set 
S)e, •OOC03 .000,0; .-0~;13 
tR~J 7. 6•~82 113.205 2.9i8~i 



~na:y!ls Raper: ~·,er ages ,r: v8·i6·q6 :2:S6:J2 P~ page 16 

,,t~ad: TRIAHG.2 Sa1ple ~a1e: s·~3 Cpef3tor: 
Run Ti1e: OS/1Si96 22:36 Filena=e: !:Sq6 
~ode: IR Type: X Corr. fac:o·: l. ocooo 
.ab ID.: Cust. S10:. ID.: Cust. Iv.: 

: :e1s AgJ280 ~!3082 ~s18'i0 BJ•% ,a4934 eemo 
lni ~s count c~·Jnt :ount court count count 
~Yg! .46'58 .3219i .06091 .:9833 .J58l6 .21m 
SDev dt'¥:~:mo ~ . • l.78469 :.~' 
E!!!fls cam9 Cd2265 CeH86 Ccm6 Cr26 77 CuJ247 
Lil ts count count count c~unt :ount 
II,~! .86342 .08686 .09108 . i 7606 .1966" 

s:iev . 0183 .00161 .00355 .0 " me 2.:om i.98841 U1947 fm 

Ele15 ~e27:4 ~_7664 Li6707 ~g2i90 No-2376 1c2020 
~r,i :s count count count count :ourt :oun: 
A·,ge .004!2 :3.4996 8,45$41> ,02:55 .!3788 .oms 
SCev .00~1_ ~~• C0142 
.........
"''"~L,. nm, . 56659 .76046_. UM: :.'13606 7i. '' 

Ce111s Na33C2 ~1!316 P_2149 2203': 2203-2 Sb2068 
Jr1 ts count :ount :ount court :cunt :ount 
~vge .llS~ .36.m .01s12 .1,809 .08798 .I'.709 
see~ 00777 .oom ~00,07 .eem Jeli9 
i~- l.;ws 2. l 45 I l.922:4 l.3b938 2. 0434 2. 12145 

'-

E: e~s !960'· l : 960·2 Snlm Sr42!: '.d349 fi!90e 
u,::s :our.t ccunt c~~nt C~Lnt :cunt count 
~vge .2972 .14421 Im!! . 91523 l.229ll .031S3 
S)t~ _.o~ :-emr-~2o~~fl6l -~ 
UISD' 1..m:1 1.<15056 1.62733 I 780:4 !.34'.9b 12~671 

"tm ~ ~~- Si2881 Pb2 ~ 
tri: count :ovnt~ 
~·,ge -:-,gl~q .06i08 
~ .ocm CO ILt.._~ .J!S. 

~ 1. ~0::2 2.26805 :. 73H5 



Pna:ysis Repcrt 11verages fr1 09·16-~6 12:Sb:3? PN 

"ethoc: TRIAK6L2 Sa1ple ~a1e: sro3 Dp1r1tor: 
Run Ti1e: 08/15/96 22:41 filenaae: 81596 
llc~e: IR Type: X Corr. Factor: 1.00000 
Lab ID.: CJSt. S1pl. ID.: Cust. ID.: 

Elus Ag3280 Al3082 Asl890 8_24% Ba4934 aemo 
units coun: count count count count cou~t 
Av9e .46596 .02224 .061H . 18998 .36239 .28036 
SOev •0()166 .0002 ,00022 .00044 .· 00088 .00088 
\RSD .35753 .93775 .37002 .2325 .24461 .31401 

Ele1s Ca3179 Cd22e5 Ce4186 Co22B6 Cr26 71 Cu3W 
Uni ~s co:int count COll~l cocnt coun~ ccurt 
Avge .023 .87548 .oms .onoq .17807 .19888 
SOe\ .00004 .0017'! .00082 .OC024 .~0053 .COW 
us~ .1am .20529 . 9Jl65 .26112 .29905 .721Jl 

Eless Fe2714 ~.'664 li6707 1192790 "n2576 11omc 
l~l ts co1in: co~r.: ccu:t count co.r.t cou~'. 
llvqe .00437 13.SC46 3,47404 . C2ll6 . !392~ .oem 
SDe1 •OC004 .05:32 ,041:i .coo:l . 0002J .oo~:Q 
~R:C ~.035% .,096i: . 485~4 -~3878 .17329 . 23133 

Eiecs ita3302 Hi2U 0.2140 2203·: ?203-:; Sb2,te 
Uni:; CO:J!lt count co~r.t c~unt couri: cou~t 
~vge .:1511 .3HJ4 .Ol9l .150!8 .oases .:1768 
SOev .001~4 .ooo,~ .ooc~: .)OOH .OOC4S .OOC49 
;RSt, 1.4307€ .mss 1.0964 .52726 .5082 .mc9 

Ele11, !%0·! l 96C-: Sntm sr,2:, Til34Q 1 i:m 
Units :ot~: :oun: :cu~: :cunt cour.t co1;1: 
llvge .looeq . ;,1534 . 13052 .98462 U4CJ6 ,03: 
SOe, .OC34: .oom .om .COJ4 .OOC53 .OCOl5 
\RSC 1.:4888 u~m .m56 .142c~ .orno 49472 

Eius Y_?~24 Zn2'e2 Si23S: Pb22•)! Sel~6() 
U~ltS cou~~ count :CJ:"~ 

~v;e .04166 .086:2 .068i4 

SOe. .oooc~ .CCO: .oo,1t 
iRSD . ! 5503 .59:85 .mu 

!)age It 

9 ') .I
-JV 



.:i,,al~s.s Recar: Av!rages F•i 06·!6-~6 :2:56:32 P~ page :s 

"et~od: TRIANGL2 Saaole Haae: STD5 Operator: DkH 
Run !i11: 08/!5/9b 22:46 File~aae: 81596 
Node: COHC Type: Q Ccr·. f1clcr: 1,00000 

Lao IO.: c~st. s10!. :c.: ~ust. ID.: 38m 

1IH5 1\93280 ~;m2 Asl890 8_2496 8.}4934 aemo 
Uni:s ppo ~Pb ppb ppb ppb ppb 
Avge qqi 0 m.• 994 .6 q96.8 119S.O 997.9 
SOev 3.693 :us 1.188 1.7!~ 2.02J 2,868 
\RSD .370, 1.m .7226 . l 72] .2033 .2874 

E:m Ca3li9 :~2265 Ce4166 Co2ZU Cr2677 CuJm 
Un;ts PDb ppb poe ppo PPI> DP' 
hge 1000, 998,1 976.8 999.6 9fl99 9~4.2 
SOev 3.m i.469 14 59 3,395 3,043 1. Oi 
me .378: .1412 1.494 .me .!O•o .mi 

Eleas Fe2714 (_7664 Li6,07 "gmo ~.~251~ ~o,020 
-Jni ts ppc PPI opb ~PJ o:t ppt 

1Mje m.o 10.06 ,qz. s DOI. ~9a .1 ~5;. J 

see~ 4 568 05 5.7ci ; . I: S ? . 364 3.9!3 
tRSC •457J _,9;1 . i81 :11 .2869 .m.: 

Eleas NaHOZ Ni2516 PJ:•9 nt3·J W.lVi Sb20o3 
u.,1 ts :>Pt ppb pct POD ~CD )OC 

Avge qqoq. 9~7. 7 1009. 994.6 !COO. !CL 
SDev m.: .m2 s.m 12. ~8 s.923 I ~JE 
~RSD 2. i06 .07'16 ,S6B6 U~: .am .JcOo 

£le=s l'l~(-1 i9c0-2 Snlm S•4:;J5 11334Q T!l°CB 
Jr. i:s pco POb ppb D~b Pot ppo 

Av~e '1%,3 m.3 996 .4 994.6 <1%.4 994.~ 
SCev 12.9, !>.055 UC8 1.261 l.li74 t.W 

\QSO l.l02 ,506 .603 .ma .:68 . !5•)5 

Elm v_m, Z·2062 Si2881 Pb2m Sel 160 
u,:ts po~ ppo )pc pp~ pp:, 

A,ge qq9_; 9<19 1 5iC. 7 998.3 998.0 
SDev 1.237 2.66; 5.C71 l. 9E4 70!3 
\RSC .1m .266'1 .ma . I 98i ,702, 

231 



Analysis Aepcrt Averiges fr: OS·l6·9o l,:Sci:J? PN page 20 

llet~od: TR!ANGL2 Suple UH: !CV/CCY Operator: DKH 
Run Ti1e: 08/15/96 2!:CO Fileme: 81590 
Node: CONC Type; Q Corr. factor: 1.00000 
Lab ID.: Cust s,ol. IO.: Cust. ID.: l8!39 

ElHS Ag328C Al3082 AstEIIO U4% 834934 eemo 
Units ppb ppb ppb ppb ppb ~0 
Avge 
SDev 

508.5 
2.m 

502.0 
s.m 

497.3 
4.627 

503.'I 
2.019 

sou 
1.m 

503.;
1.m 

,RsD .HOB 1.14, .9304 .4007 .2495 .284 

EIHS Ca3: 79 Cd226: Ce4lB6 co,286 Cr26ii Cu32•i 
Units ~b ppb ppl) ~I) ~0b ppb 
Avge 505. 1 502.9 723.4 scu 505.5 m.s 
SOev 
IRSO 

1.816 
.3109 

2.149 
.,m 

3.4119 
.483'1 

.m 
.1rn 

:.m 
.241! 

3.551 
.m 

Elems Fe2'1 l 4 K_ibb4 L~670'1 Mg279C "n2:76 11e2on 
Urit:; ppt p:,a ppb DPt PtD ~~o ,.. ., ..
Av9e sou 5.261 m.: 498.S SGl.9 ~J, ; 

SDe~ U35 02:5 ~. 167 ,145t u:1 2.O! ~ 
,~sJ 1.006 ,46Si' .652! .14'15 .2,13 .3M 

Eleas Nam2 Ni2.H6 um 220~·1 22CVi Sb,068 
Uni ts DCb pp~ p~o PPt ppb ppn 
Avge ms. 505.6 S09. 7 soo.: . 500. 9 m; 
Sl>ev 188.5 3.50~ 4.78~ 3.94S 6.8•; l. ~,: 
iRSO UOI .60,~ .~m .7889 :.m .me 

Elus 1960-l 1960·2 Pl:22:>3 Se! 960 Sr.18!!~ s·m: 
U~t:! ppb ~c~ ppc, p:>b p,c ~pt 
Avg! SO!. I 498.6 ~00.6 4qq_5 4% 0 4~7. ! 
SDev 2.m 3.72S 4.062 3.263 .,m : .CL 

~RSO . 4t.68 . 747 .8113 .6533 .om .m: 

Eleas h!34<! ·nm . V _2924 z~,~02 S:2SEi 
ur.1:s p~~ 01)0 ppo PPb ppc 
~vge 5CO. il ,., i .1 502. 'l 502.6 2)8.0 
SOev .807, e. ot 1 1.189 2-'51 :).7: 
'.\~S: .1c:s : .3() .2m .•e=~ 9.536 

232 



Analysis Reper: ~~er ages ~rt l!·l6·9o :Z:5b:32 P~ 

l'etnod: ·RJANE.2 5i1ple ~m: !C8/C:B ;peratl,": OU 
Run fiae: 08115/96 23:05 Filenaae: S:596 
Mde: CONC Type: Q Corr. ~ac:or: l. 00000 

Lib ID.: :~st. S1pJ. ID.: :Lst. ID.: 38139 

Elus Agmc ~:J082 ~s:890 a_2m ~49J4 Be!llO 
Units . ppt p~o ppD Pl>b l>t>b ppb 
Avge . l85l •. ;302 ·2.i21 ·US9 .2874 .1905 
SD1v .9m 2.m l.6H .9496 .066,3 .ll! 

\RSD m.s 1843 16.08 9. 90b 2!.01 58.29 

£leas cam~ Cd2265 :e4186 Co22S6 Cr2bi7 Cu324 7 
Jn1 ts ppb ppb POO ppb ppb pob 
Avge .:2s; .4326 ·.383S .48:4 .2m ·.057: 
5Dev .7~:, . 161>7 J.UJ .544 .om .2715 
\RSC 62U 38. 5, gqi.8 113 3U m.6 

Elns Fe27 I' K_7/,64 ~.670i Ng2i9C lln25 ?6 ~02nc 

Ln1 :s ppt j)08 p~b ~pb pj)b PPD 
~~ge 2.m . 1544 .ZB4'i J.342 .2C38 -.mo 
soe~ 6. 7,): .cm .0597 2. ! 77 .om .55qq 
mo m.o :us 20. q7 65. :l 19.67 ,,0,. ' . .• 

Ele,s Ha3J02 ij:2316 ')149 2203-l ?2C3-2 5)2068 

J:1: ts ppb ppo PPD ppll opt ppt 
Av;e 100.: .ms l.559 .3128 !.m l.Sl! 
SDev 2C, o .3E29 : :11 3. 2)3 .6641 1. 2~S 
\~S:l 200., ,as 143 6 IC2i 3,. )6 8U3 

£:!15 1%0-. l ~6~-2 ~bm3 Seim sn1eq9 S,'21S 
u~::. ppt PP opb ppb p:>t ~00 
~~ge 4 6)8 -.mo 1.386 :.34C ·2.470 .2309 
s~~v 4. 63q 3.:m .'723 3. ,g3 .5294 om 
~~SC 10: .a I:e: 55. 7l 282.4 zuq 40.66 

E!us Ti3l4~ il:908 ~_m, Zn2062 SiaSl 
:Jni ts op~ PD~ :pb POb ::Pt.,~, .. ~vge .• ,e:, ,.en 7~96 .om !US 
SOev .C897 4.728 .5257 .ms U2 
~RSO 39. 5q ~c. q, ~u 925.! 7UZ 

page 2: 

2:33 



~uaJys,i. Ke;;,. Hve,a,ei. I • 1J0 J , ...... ~ ',. ~e «I ~ 

ll!:hoc: TRIAMGli ~•~le Mau: ICSAB Operator: OIH 
R,n Hae: 08/15/96 23:IC Filenne: 81596 
llooe: COMC Type: 0 Corr. fiCtcr: 1.00000 
Lat IO.: Cust. S1~L ID.: Cus:. Ill.: lBl!'l 

Elees Ag32EO Al3082 ~sl89C 8_2'96 Ba4934 Be3130 
Un: ts ppl) ~b pi;b P0b ppb ppb 
Av9e 5S1.0 '90<100. m.1 S27.8 m.s 511.8 
SOev .7156 2797 4.~. 4.117 J.25 2.m 
mo .12~ .5697 .Bm •779~ .ms .4803 

Elm cam~ Cd2265 Ce4!8) Co2,86 Cr2677 C~3247 
Uni ts ppc pl)t ppt ppb ppe ppb 
~vge 456BCO. m.1 m.1 ,1,' ~ 48'/.3 551.J 
soe~ 2580 1.073 J.384 .51% Ul8 3.682 
iRSO . 56'8 ;2m .m2 .1094 .8451 .668 

E:m Fern, ~_?66• um, 119mo "111576 1'102020 
li~, ts ppb PO PPb ppb ppt: pot 
Avse . m1oc. m.97 m.' SO•!OC. S28.; 51 l. 0 
S~e, m.s .09q, 2.608 37U 2.36~ ! .69! 
\RSO .m~ .4327 .m .0745 .,476 .m~ 

Elm Mam2 N;23]6 P_2149 2m-1 2203-2 Sb2Cb3 
un: t~ pp: pct ppt, ppb ppo ppo 
hqe 5712. ,;u 583. 4 m.4 503. J 4Q;_Q 

SOe, 2bC. S :.!9l 1. 4 ;4 ,.rn 1 .1'6 10.)! 
\RSC ,.so .2A95 ; . 2i l .89€ U2 2.lU 

Eiets :%0·! '.'160-Z Pb22J3 Se! 16C Snl8'1~ Sr4215 
Uni ts pot DCD PPD p~b ppb ~p~ 

Avge s,,. a so,g 4%.2 SIU 518.4 m.e 
SOe·. s.m 7.64~ U24 2.m l.599 .sm 

·\RS~ I. S75 .. cc•., ... , .66~~ .45•4 .6943 .096 

E:ers Tj 334 ~ •1: 9CB ~)924 Z~20b2 Si2BB1 
uni ts op, ~Db PPD ~~t PPO ,., . ~vge scu 489 .6 m.a 453.9 ....... i. 

soe~ .6SQ: 2.o3l 2.S21 5.672 14.45 
~RS: .13i .537 4 .so: 9 l.2: Z.8C4 

234 



;nal ysi s Report Averages Fri OS·l6·96 12:56:32 P~ page 23 

"etho<I: TRIANGl2 Saple llaae: l31 ·59·!1A Operator: OKH 
Run Ti1e: 08/16/96 00:46 Filenaae: 81596 
!!Ode: CONC Type: S Corr Factor: l.000()0 
Lab ID.: CJS t. S1pl. ID.: C~st. ID.: lS:39 

Elus Asl890 Be3130 Cd226S CrZ677 mm Sb2068 
tnits ppb ppb ppb ppb ppb l)pb 

Avge L3.9S8 L·. lJ86 1.m 3~. 51 L-3.!36 16.30 
s,ev 1.987 .om .:rn l.Hl 4.96 l.364 
mo 50.19 32.8! 13. 77 3.841 159.l 8.37 

235 



1 Analysis Report Averages Fri 08·16·''6 12:56:32 PII page 24 

NethOd: TAIANGL2 Sa1ple Na11: l3l·S9·12A POS Operator: Ollf 
Aun Ti11: 08/16/96 00:51 Filenau: 81596 
'lode: CONC Type: S Ccr~. Factor: l.00000 
Lib IO.: Cust. S1cl. 10.: Cust. ID.: 3813~ 

Elets Asl89<l 8e3!30 Cd226S Cr267i Pb2203 $112068 
Units ppb ppt ppb Pllb ppt ppo 
Qvge S3. 73 46. 9S 50.: 9 8U6 .,.01 68.79 
Si>ev 3.76 .0499 .1283 1.384 _2.304 4.051 
\RS~ 6. 9~9 .1063 .2m I .563 5.23 5.889 

23G 



A,er ag~s f'.i aB-16·96 12:56:32 P~ page ~5 

ftethcd: ~RIAMGL2 Saapla H111: lll·5'1·l2A L Operator: O~H 
Run Tiae: 08116/96 OC:56 Filenue: 81596 
ltode: CONC Type: S Corr. Factor: :.oooco 
lab IO.: Cus!. SI~!. :c.: Cust. ID.: 38139 

tle1s Asl890 Be3l30 Cd2265 Cr2677 Pb2203 Sb'.1068 
Or.i :s ppb ppb opb l)pb ppb ppb 
Avge L· .2S'lb l.0513 L.:~14 ;3.43 .-.,on 6.m 
soe~ 3.96 .0209 .1-463 .6354 I. 951 2.m 
m() :367 40. iS 76.46 4.729 ·m.1 :SI.OS 

') 3..,.;_ I 



tlethod: TRIAH6L2 S&1:>le Mate: 13HM2C Operator: DKH 
Run Tiae: 08/16/96 01 :01 Filenue: 81596 
llode: COHC Type: S Corr. Factor: l.OOOOC 
L•b IO.: Cus~. S1cl. ID.: Cust. ID.: 38139 

Eleas AslB'IO 813130 Cd2265 Cr26 77 Pb22O3 Sb2068 
U11its PPD ~PD PPD ppb pp:> l)l)b 

hge 1894. t-.om 3.'22 111.!2 s.m 3436. 
SDev .0908 .oso, •7397 3.61 1.987 22. 71 
USO .0048 58.11 21.62 18.88 2UJ .6609 

238 



:nalys1s Rei:ort Averages 

~et~od: TRIANGL2 Sa1ple Nue: 1Jl-5'i-12C ~llS Cperator: OltH 
Run •j1e: 08/16/~6 01:0t Filenaae: 81596 
P'Ole: COHC Type: S Ccrr. Factor: 1.00000 
Lab ID.: cust. s101. IC.: cust. ID.: 38:39 

EIHS Asl890 s,mo Cd2265 c·2m P1>220! S1>2068 
Units PPD DPIJ ppb PDO ppb ppb 
Awge 1922. 46.29 S2. 14 63.c2 :S. 77 344!. 
SC·e~ 16.03 .l~I ,J653 1.488 _l.33 32.81 
mo .em .m2 .7006 z.m 2.384 .9535 

238 



Analys:s Re~ort Averages tr1 oe-16·96 12:56:~2 P~ page 2B 

"eLhod: TR!ANGL2 Sa1ple H11e: 131•59·l2C l Operator: OKN 
~un Ti1e: 08/16/96 01:11 Fil1na1e: 81596. 
Nade: CDNC Type: S Cor~. Factor: 1.00000 
Lab IO.: C~st. S1pl. IO.: Cust. IC.: 38139 

f!eas Asl890 Be313O Cd2265 Cr2677 Pb2203 Sb2066 
ur.i ts p:,b ppb ppb ppb p~b ppo 
Avge 401.8 l·.O188 1.035 J.lf3 2.126 HU 
SOev l.27 .0076 .2048 .284' .6112- 13.84 
tRSD .81~ 40.66 19.19 8.934 28.75 1.861 

2~U 



~n,ly,:s Repcrt Ave:ages 

~etho<:: TRJANGL2 Suple Hatt: 131-59·!3~ O~uato·: O~H 
~un TiH: 08/16/96 01:16 •ilerate: 8:596 
!lode: CONC Type: S Corr. factor: :.00000 
Lao !~.: C~st. S1pl. IC.: C~t. ID.: 38m 

Ele1s As1890 Semo Cd2265 Cr2677 Ot220J Sb2068 
Units ppl: ppt ppb pot PP~ ~b 
~vge Ll.785 L·.0146 l"·l.167 2U2 s.6792 21.55 
soe~ 4.548 .0093 .128J 2.244 2.m 2.952 
iRSO 254.9 64.05 10,9q u~ 342.7 12.02 

2~1 



Ar.alysi5 Repo·t Averages fri OS·l6·96 12:56:32 P" pige lO 

llethod: lRlANSL2 Sa1ple Nue: lJl-59·13,I DA Operator: OU 
Run liH: 08/16/96 01:22 filenaae: 815% 
"ode: COkC lyDI!: S Corr. Factor: l.OOOOC 
Lab ID.: Cust. S101. IC.: Cusl. ID.: 38139 

Elen A~l890 Bemo Cd226S Cr267i Pb220J Sb2068 
Uni ts ppb PCb ppg ppb ppt ppb 
Avge L2.263 L. 0055 i.·1.217 25.55 L.S275 19.6« 
SDev 2.8.J .0261 .1319 1.874 J.256 U63 
mo 125.6 m.6 10.8, 7.lJ, 238.2 2l.23 

242 



Fr: 08·16·96 12:56:32 P~ page 3: 

"et~od: T~!ANGl2 S11pl1 ~11e: 131·59·1.iC Jl)lratar: DKH 
Our. Ti1e: 08/:6/96 01:27 Fi:enaae: 81596 
"o~e: :uNC Ty)e: s Corr. factor: l.0000~ 
LiO 10.: C1,sl. S1pi. ID.: C~st. ID.: 38'.39 

Eleu Qsl89C Be3130 C~2265 Cr2677 pt22Ql Sbl068 
u,1 ts ppc t)l)b p~I) ppll ppl: t>Pb 
Avge 1762. L·.2306 L •. 3956 27.33 2.299 3150. 
SDe, 5. 158 .onq .3176 ,.02 .9119 2J. 13 
\ASD .2928 12.96 20.69 lUI 39.66 .7343 

243 
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~nalysis Report Averages Fri C•B· 16-~b 12:5~: 32 PII page 32 

Method: TRIAIIGL2 Sa1ple lia1e: l3l•S9·l3C OA Operator: OIH 
Run ri1e: 08/16{Cl6 01:32 fihnan: Sim 
ftode: CO"C Type: S Ccrr. Factor: 1.00000 
lab ID.: Cust. S1pi. ID.: Cus:. ID.: 18139 

Ele1s Asmc Be3:3o Cd2265 Cr2617 Pb2203 Sb206E 
Uni :s 
tivge 
SCev 

pao 
1760. 

9. 11, 

ppb 
L·.2m 
.OS~7 

ppb 
L.20B8 
.1m 

ppb 
23.01 

4. 771 

ppt 
l.m 

2.114 

i;pb 
m1. 

34. 92 
lRSO . 5177 1q,54 69. 77 20.73 S3.24 l.106 

244 



~nalysis ,e:xir: Ave-ages Fr; 08-16·% :2:56:32 ~,. gage 33 

"ee~od: TRIAH6l2 Sa1ple Hue: !CV/CCV CperJt~·: OKH 
Run Ti1e: 08/:6/q6 0!:43 Filenate: 81596 

"ode: CONC Tyi;e: 0 Corr. Factor: i. 00000 

Lab ID.: Cus:. S1pl. ID.: Cust. IO.: 38:39 

Elin Ag328C Al30S2 ~smo 8_2,q6 9a4'1J4 eemo 
Uni ts ppb ppb ~b ~PO ppo pp) 

Avg! so,. 0 m.s 4~0.5 :649. m., 4~7. 9 
SOev 2. 149 11.45 3.l09 m.2 _2.075 z. 015 
\RSO .4264 2.22 .6746 9.296 .4091 .4046 

£!us Call 79 Cd226S Ce4 :B6 Co228& Cr26'J1 M247 

uni :s CPO ppb PDD PDb PPb ppb 

A~ge HU 497.2 723.2 m.s sou SCl.5 
Slev l.994 .mt 1. 157 ; . :s, 2.33: U9S 
tRSD .3814 .1458 . l:'19 .m, 4634 .876: 

El ens Fe27!t ~_76c' l 16~C'7 1~mo ,r2576 ~c2c2: 
~nits )p, PPI ppo pi>t ~00 OC0 

~vge 
SOev 

scs .8 
ll.% 

S.253 
.cm 

486.: 
3.6i6 

4'l6. g 
3. q 

4~8. 5 
: .54° 

:n ; 
:.:92 

%?.5D 2. 3~5 .4'4$ . 7434 _;35 . 51C7 .m: 

E;us ~a3!02 ~i2316 p_2109 22C3· l mM sc:r.oa 
u,; ts ~Dt PDb opb p~b ,co :co 
qv~e 4t: 4. S00.4 504.9 485 ~ 41Q. 5 ~IU 
S:-Jev UC.9 1.323 4.8 o. ·1 s 5.7H : .386 
~~s, :.b64 .3643 _qm J. 33• 1.:67 .co~ 

£less J9o0·1 1960·2 ;:mo3 Se! <;60 SrIB9q Sr;2: 5 

~nits cpb PPD pp!) opb ~DC ,po 
~-,ge A95. 3 493.0 '92.3 m., 49U 498.8 
S)ev 3.zoa 1.m 2.7ll l. 9i l.583 l.581 
rn~ .cm .275 7 .55 .m9 .m, . 3169 

Elus Ti3349 TlmB ~ _Z924 ln2062 Si2eBI 
1J1: ts pee poo ppD ppb PP' 

~v~e 4Q8.Z 49l.S :oo., ,93. 5 2: :OC. 
SOe, 1.0% 3.6:o 106 4.47i 241c 
\RSD . Z~Ol .7353 •212 L . 906 1U4 



Analrsis ~e:vt Averages Fr~ 08·16-96 12:56:32 ~ page 34 

llet~a~: TRIA~GL2 S&1pie Nae: IC8/CCB Operator: OIH 
Aun hie: ,S/16/,6 01 :48 Filenm: 8!596 
"ooe: COMC Type: Q co•r. hctJ•: I. OOCOO 
lab JD.: cust. SIDI. ID.: Cust. ID.: 38139 

~lus AgJ280 Al3082 Asl890 u•,b 814934 8e313C 
Uni ts ppb l>PD ppt> p~b ppb ppb. 
Avge .1988 10.87 -2.13; 34Q8. .2270 .2804 
SOev .8462 U24 .5162 2S8 _.1m .0978 
mo 425.6 47.13 !UI 1.m 71." 34 .86 

El11s Cal179 C~'.1265 C14186 come Cr2677 Cu32'7 
VBi ts ppb pot ppb pp~ p~t ~~t 
A,ge • 1.4?4 .2~77 .9136 -.om UOl -.me 
SDev .2387 .JC54 1.m . !063 .3"1, ,f"ll2 
mo 16.71, 118.S 210.3 16U 26. 7~ lOU 

Eleas Fe27!4 ~_76H l 15707 ~gm: lln2576 MoZv:C 
•Jrl ts pDb aor. ~pt p)t ppb ppt; 

??>"A,ge 5.1'1 . l04S .224~ .750l •••I' .4l1l 
see~ 4. 1 l5 .02C~ .)8~8 4.%~ .1m .om 
~RS: 9:.56 :9.3~ 36.C5 664. 2 c1.9~ m.1 

£lm Na3302 Mi231c ~ _: 1,0 2203-: 22CVi 5~2CS8 

.n1 ts CilC ope ~pc po: ppc ppb 

cvge •49.26 .mo 4.3E6 ;.m 1.910 2.ose 
SOe, iSU .bl73 s. s,1 2 ~2l ; H~ .m' 
~RSD W: .. m.e 174.3 226.: .!0.8 :S. 9A 

~:eas 1%0-: :%0·2 Pb2203 Selqco ~nl899 ~r42:: 
Un:ts poo ~~e ~l)b ~p: p~b p~t 
~vge UP -2.m l.E -.oc39 ·2.097 .2W 
SDev 2.m 2.646 1.32: !C, 2.AQ~ .Im 
me 104 i 114 9 Bl .0: ; ~j. 2 l',_~ ~U5 

:le~s Ti334~ Tl i )OS ~_m, Zr.2062 Si288l 

ini :s DPO ~pb pct ;,b ppb 

cv~e . ; 7~0 1. >60 .3m -.2%4 1S2'C. 
see~ .2454 2.62° .3%4 . i 13i 705.c 
~RS) 137.l l~O.: 100. E 5E. ~2 4.62 

? ,,G
--t 



Ana:ys1s Repo·t Fr; 08-16-96 12:56:32 ?N page 35 

-ethod: iRIAHGl2 Saaol e kaae: 131-S9-14A (lperator: DlK 
~~n Tite: 08/16/96 01:54 iilenaae: 81596 
~o~e: CDNC 'y,:e: S Corr. Factor: 1.00COO 
.a~ IO.: Cust. S1pl. ID.: :ust. ID.: 38139 

Elm As:89C ~mo Cd2265 Cr2677 Pb2203 Sb2068 
ln1 ts ppb ppl) ppb ppl) Pr>b Ollt> 
~,ge L3. 1<3 .-.0129 L-2.424 36.7' .-3.m 16.27 
S~eY 2.448 .064: .:>-365 1.292 !.872 2.859-mD 7U 496.3 1.506 3.51c 47.76 17.57 

247 



Analysis Report Average! Fri oe-16-96 12:56:32 PM page 36 

i,etllod: TRIANGL2 Sa1ple Naae: m-5M4C Operator: OK~ 
Run Tiae: 08/16/96 01:59 filenae: B1596 
~ode: CONC Type: s Corr. factor: 1.00000 
lab IC.: Cust. Slpl. ID.: CIISt. 10.: 38m 

Elt1s Asl890 le3130 Cd2265 Cr2617 Pb2203 Sb2068 
an1 t5 PPO ppb ppb ppb Ol)b ppb 
~vge 1m. L •. 0205 1.000 26.30 6.m 2874. 
SCev 12.52 .066 .9011 3.235 _2.622 2U 
USD .8168 321.5 90.0~ 12.3 .t0.36 .em 



Averages Fri 08·l6-q6 12:Sb:32 Pl! paga 3i 

11mod: fUAHGl2 suole ~aae: 131-S'HSA Operator: OXH 
~u~ Tilt: 08il6/96 n:04 Filenue: 8!596 
llooa: CDNC Tyoe: s corr. Factor: I. 00000 
.a~ IC.: Cust. S1pl. ID.: Ci.;st. :o.: l8~3~ 

Elus AsJB'l-0 BeJ;Jo c~ms Cr'2677 Pb2203 Sb2068 
Jn1 ts ppb ;>pb PC)b ppb ppb ppo 
~.ge ll.3J l.0461 L. 0748 22. 16 U39 34.98 
SJev 2.3~ .024 .2585 1.571 1.554 l.'93 
,~so 21.65 52.05 345.5 7.09 15.64 4. 268 



Analysis R1p:rt riverages fri 08-16-96 12:56:32 P~ p,19e lS 

"lthad: TRIANGL2 Suple N11e: l3l-59-l5C Operator: Olli 
Run Ti1e: 08/16/96 02:09 filenaae: a1m 
IIIX1e: CONC Type: s Corr. factor: l.00300 
La~ IO.: Cust. S1pl. ID.: Cust. ID.: 38H9 

ElHS Asl890 aemo Cd221>S Cr2677 Pb2203 Sb2068 
Units PPD Pl)) ppo ppb ~b ppb 
llvge 
SDev 

929.5 
7.945 

L- .0304 
.om 

um 
.S867 

28.74 
3.m 

4.545 
J.m 

1594. 
18.99 

USO .844 W.3 303.S 12.11 39.01 l.192 



Aral ysi s ~e~ort Averages Fri 08-16·96 :2:Sb:32 P" page 39 

"etho/J: TRIA~6l2 SHple kiH: 131-59-loA 3perata·: O~H 
liun TiH: 08/16/96 02: 14 Filenm: 81596 
"ode: co"c Type: s Corr. ,actor: ;.00000 
La0 ID.: C~st. Slpl. ro.: Cast. IO.: 38139 

Elm Asl890 aemo Cd2265 Cr2b; 7 Pb220J Sb2068 
Uni ts ppb POD pp0 ppo PP' ppb 
Av~e lU2 ~.0613 L·U4O 21.28 L-2.26.l 25.33 
SOev 3.564 .0049 .3403 :. 981 1.m l.863 
mo 21.7 7.972 32.73 uoq 6US 7.356 



Analysis Report Averages Fri 08-16·96 12:So:S2 PII page ~o 

llethod: TRIAN&L2 Snple Mate: 13HH68 Operator: OlH 
Rur. Tiae: 08/16/96 02:19 rilenue: 81S96 
"ode: CCNC Tyi:e: s Corr. Factor: 1.00000 
Lall ID.: Cll!t. S1pl. IO.: Cust. IO.: 3813~ 

Eleas As1890 8e3BO Cd2265 Cr2671 Pb220J Sb206S 
Unit! PPb ppb ppb ppt pol) ppb 
Avge 935.7 L·.0157 L • .8804 26.l~ 2.886 16'8. 
SDev 9.'62 .0663 .6233 4.372 .2.08 !US 
,Rso I.Oil 423 70.8 !6.6 72.06 .89"1 

2-::-,_'I 



Maiysis Rew: ~~erages fri 08·16·96 12:Sb:32 P~ page :1 

Jlet~od: TRlANGL2 Sa1ple Nne: :ll-59-m Operator: D~~ 

R~n 1i1e: 08/16/96 '2:24 Filenue: SIS% 
llo~e: CONC Ty~e: S :orr. factor: l. 00000 
Lab ll)_: Cust. S11>l. It.: Cust. ID.: 38!~9 

f:eas Asmo ae.mo Cd2265 Cr2677 Pb220l Sb2068 
:J~1 ts DPb ppb ,:pb pot ppb ppb 
Avge ZO.Oi L.018S L·.4,75 2U8 L.0872 24.94 
SOev 1.8)6 .0138 .2067 1.705 .l.323 2. 79 
\RSO s. q99 74 .64 46.2 7.263 1518 11.19 

253 



Average, 

llethad: TRJANGL2 SH~le Nate: J3J·S9·17C Operator: OlH 
~un Ti1e: 08/16/96 02:2~ •ilenne: 81596 
ftoae: co~c Type: s Corr. Factor: 1.oooco 
Lab 10.: Cust S1~1. ID.: Cus:. IC.: 38139 

[leas ~s11!90 Bemo Cd2265 Cr2671 Pb2203 Sb2068 
uni ts ppb ppt ppb pp!> ppb ppb 
-vge 1005. L-.1303 L-.5955 25.•5 4.J27 1867. 
SOev 6.m .0454 .9268 5.522 _.sm l'l.85 
\RSD .m& 34.86 155.6 21.7 J3.J2 1.m 

,.._- .
',/ :1 -• - \. . 



Analysis Report Averages fri 08-16-96 12:~:32 P'1 PIQt H 

Nethod: TRIA!l6L2 ~1ple Na1e: l31·59·19A Operator: DU; 
Run Ti1e: 08/16/96 C3:l8 File11.t1e: 81596 
IIOde: CONC Type: g Corr. fictor: 1.00000 
Lab ID.: Cust. Sip!. ID.: Cust. ID.: l8139 

El11s Asl89O a.mo Cd2265 Cr2677 Pb2203 Sb2O68 
Units ppb ppb PPD ppb ppb ppb 
lvge ll.671 L•. 0061 l·l.270 24.06 L·.4l57 12.52 
SOev 2.598 .0188 .02, .98 .9908- I. 707 
UISD 155.5 309.l J.889 4,073 m., 13.63 



A11era~es 

llet~od: 1RIA~GL2 Sn1>le llaae: 131 ·59-l9~ POS 
~un iiae: 08/1~/96 05:23 rilen11e: am~ 
!!ode: CDNC Ty~e: s Ccrr. Factor: 
Lao ID.: Cust. S1pl. !D.: Cus~. 

Eleas As1890 aemo Cd22t5 Cr2677 Fb22~3 
units ppt pl)0 ~l)t P~b 0Pb 
Avge 49.10 46.H -46.95 75.C6 47 ,43 
SOe, 1.289 .1835 .0716 . 7035 J.3~b 
\RSD 2.m .3911 .1m .m2 2.859 

Operator: DlH 

1.00000 
IC: ~8139 

Sb206B 
PPD 
62.3~ 

UBe 
3.185 



Ana)~SIS Rew: ~veragas F•; 08-16-96 12:56:32 P" page 45 

lleth~: TR!Ml~L2 Sa1ple hie: ICV/CCV Operator: D(H 
Ru~ 7111: 08/16/96 OJ:JI Filenaae: 81596 
~ooe: ~OHC lype: g Corr. hctor: 1.00000 
Lao :D.: :est. Slpl. IO.: Cust. ID.: 38IJ9 

flees Agl280 Am81 •s!B9C 8_2496 114;34 Be31JO 
units l)pb pp~ l>Pb ppb ppb ppt 
Av~e 506.B 520. I 495. 3 3166. sou 09.0 
SDev 3.03l 10.0, 2.104 02.3 j.508 .S966 
US) .5981 1.929 .me 15.SS .2959 .11% 

Elt1s Ci3i79 Cd2265 Ce4l86 Co2286 Cr2677 cum] 
un1ts pi,b l)l)b ppb ppt, Pl)b DD~ 
Avge 
$Dev 

4): 0 
.6977 

496. 7 
.2426 

7'27.3 
.6462 

495.8 
.6987 

512.0 
.lm 

500.1 
3.378 

iRSO .1404 .0•88 .om .1m .0691 .6754 

Ele15 femi. k_1664 li6iC-7 1!92'190 Pln2S76 l'!omc 
Jni ts l>Ot 01)1 )t~ PDb ppb ppt 
~,ge 51'1.2 ).111) ,su ,qs.s 500.4 sou 
SDe, 8. 62: .om 2.m 3.645 .524 j. 294 
~RSt : .oe, .ms .1956 .7357 . 1047 .25 ;~ 

:leas Ha.!JC? Ni2:il6 Q_2: 4Q 22C3•: 220!-2 Sb2vt8 
u~: :s i~o ppe Pl>t i,pb ppo PP~ 
Avge 
S:Jev 
\R~C 

me. 
:2,. ~ 
,. ' .. l;Q"\

·• 

:OU 
2.136 
.42:2 

,s7 .4 
5. 998 
i. 20c 

:15.8 
9.248 
i. G4~ 

4q3_~ 

U04 
: .2Si 

Si?.; 
l.8'1~ 
.369~ 

:im 1%C·. l9c0·7 Pt220~ Sel960 SnlE99 Sr4Zl~ 
Jr,i :~ p0e pob p;~ ppc P:>t p~o 
.vge 49,.~ m.: 48~.:, 493.3 47:.6 501.: 
SCev 
iRS: 

6. 747 
1.37 

UCl 
1.92: 

3. t ~ 1 
.1m 

7,599 
1.54; 

3.m 
.7vC6 

:.37~ .,. 
•/.I• 

E:m H53,G :um v_m, Zn2062 mse: 
L~: :s 
~v;e 

pp: 

m.: 
CP~ 

494. 7 

~pt 
~c2., 

pot 
49:.4 

pp~ 

974eo. 
SDe; .5844 3.01 (.U~ l.89 4374 
~RS) . !lo: .~iO', . 2881 . 38'.~ 4.488 



lld. ,~.1.~ •~~ .JI I. ... , •'i-.1 1 t 1 \.C Iv ·O ., .... :, • .,14 , II pa~~ 41> 

hthod: TRIAM,.2 S11i:le Nilt: IC8/CC8 Oper1tcr: OlN 
R~~ Tiae: 08/16/96 03:36 Fihn11e: 81596 
110ae: C3NC lype: C ::orr. factor: 1.00000 
Lab IO.: Cust. S1pl. ro.: Cus t. ID.: 38139 

Elm A~3280 mm 11s1890 um 814934 Se3l30 
Jr.its PPt ppb ppb ppb pp~ ppb 
A~ge , -.3767 0-m..1.- . •t,• rn.6 .1005 - .6Br. 
SCev .on.f'----:-ms .5513 186.5 .0061 .008b 
,Rso 17.62 .6527 118.5 30.45 6.034 1.W 

EiHS CaJm cc12m Ce4186 Co2286 Cr2c 77 :ul247 
/Uri ts ppb ~~ ppb pp!> ppl: ppo / 

hge ucq .J914 i.m .690~ :.rn g-(.878 
SOev .om .0347 .sm .om .m .om 
mo l.C24 8.862 30.99 10. ~4 11.n .402? 

Elm fe27J• ~_iW ~i6707 Ng2790 lln257e ~02020 
J~i ts pp: p:,r. PllD PPC W> PDb 
A,gf .Z584 . :736 .~4% -.,m ·.047C -.m: 
SDe•i 3.C!t .~Oi~ .m1 ,4b3 .3!!! . 1233 
~~~, l :: 7 1.299 3.3.U 56Y ~;. 9S 38.38 

~'.ns Na3:C? H:23:6 'P.2149 ;:m-1 220!·2 Sb2J~e 
J•'..••-~ p~~ ~pt ~pb ppo i)l)t po, 
~vqe '. ~e; Ql.-?02 w32.59 ·6.448 Z.307 •. 290~ 
ste1 104.; . ~G3o .4514 .7413 .3403 .om 
m:i !lil :a.a~ 1.385 ll.5 [4,?5 Z5. 44 

£lees 1960· i i 9e ~-2 'b2203 Se! c1,o sn:eqci Sr41:5 
Jnl ts ~cc p,t PPD ppb cp~ ppt 
~,ge ;4 :o ·U2~ -.6083 -.sos, .:20S .0451 
SOev .42) 4 .7984 .0506 .442S .3862 .00:B 
~~Sv : . ~56 9.47; 8.315 54. ,: ~l~.B lUB 

Eiet~- _T!~2924 20,022 s~2sa: 
t.n: ~s 0~: ~~~ ppt ppt ppt 
4vge . IOo) Q9.m Q9.m . :352 :i89C . 
S~ev .C531 .3593 . !60b .lli: 1m 
im SC.: I 3.ho ~,: 86.e: 13. 3~ 



Analysis Repor~ Averages Fri 08• 16·96 12:56:32 P" page 47 

"ethod: TRIANGL2 Sa1ple Ha1e: ICB/CCB Operator: O~H 
Aun Ti1e: 08/16/96 03:48 Filena1e: 81596 
!lode: COMC Type: Q Corr. factor: l. 00000 
Lib IO.: Cust. S1pi. IO.: Cus:. ID.: 38m 

Eleas AgJ280 Al3O82 A51890 8_2496 Ba493~ Bemo 
IJnits PPD l)Pb PPb 1)1)0 1)1)0 ppb 
Awge ·.0727 17.00 ·l.558 4333. .0521 .1001 
SOev .6166 5.989 2.952 285.1 .0288 .026 
mo 848 35.22 189.5 6.579 ·sS.34 26 

fleas Ca3179 Cd2265 Ce4186 Co22B6 tr267? MW 
Un1 ts ppb ppb ppb ;ipb ppb ppb 

~vge -2.258 .0431 1.992 -.4778 2.407 ·l.DC5 
SOev .7197 .m 1.532 .3791 .1698 .ms 
\QSD 31.87 396.5 76.91 79.34 7.054 38.C4 

Eleas Fe27 l4 ~_7664 Li67O7 1192790 lln2576 "02020 
units PPb ~Pl PPb ppb l)l)b ppt 
rtvge 9.522 .osas • .0!58 2.m - . 0005 • .0346 
SOev 4.508 .0264 .0'7: 3.529 0387 .240Z 
\RSC 47.34 29.86 300 153.S 7682 69U 

El11s H&33n Ni2316 P_21H 2203·i 2203-2 Sb2Cobf 
Units l)l)b PPD ppt Pl)b :>Pl> l)pb 
Avge ·33.SC .4293 5. ~53 -2. l."!6 ·. 06?: 2.;0! 
SOev 11: .183: iO. 03 2.:19 2.m 2.m 
~RSC 3l!.2 42.74 !9C. q 90.6~ 3372 JOU 

Eless l'll>O·J 196C·2 PbZ2n Sel9bC Sn!399 Sr4215 
Uni:s l)PO pp!) CPt PP~ DO!) ppb 

tlvge I !79 ·l. ;5 ! • 81 S4 -.mo ·2. lc9 .~m 
SDev .1045 2.576 1.oq4 i.i08 2. 578 .c: :,; 
iRSO 7.062 147.2 133.b 253.l 9U JU9 

Ele1s m3,q i)l908 V_2924 Zn2062 Si2881 
Uni:s ppb DPb ppb ppt ppb 
Pvge .0842 uc, .684~ -. :,s; me:,. 
SDev .1082 1.881 .3427 .50~6 3787 
mo ~28.5 53.ciS 50.0i 34C :2.39 



Analysis Replrt Ave~ ages Fri 08-lH6 12:36:32 Pll r>age ~ 

"ethod: TRIAN6L2 Saaple Na1e: 131.5q.19A L Operator: OKH 
Run Ti1e: 08/16/96 03:53 Filename: 8JS96 
"ode: COHC lypl: s Corr. Factor: l.00000 
Lab :o.: Cust. S1pl. IC.: Cust. IO.: mn 

£leas Asl890 Se313C Cd226S Cr2677 ?t2203 Sb2C6S 
U~1 ts ppb PPD ppb ppb ppb ppb 
Avge L-2.006 L.0953 L·.41S8 6.463 .-.m: Ll.nq 
so,~ 3.028 .0,98 .092~ .4151 . 3S79 I. 238 
mo 151 5, .2) 22.34 U23 64.24 64.17 



~verages Fri 08·!6·96 12:56:J2 PN page 49 

"ethod: fRl~M6L2 Saaple Hau: lJ!-59-19C Oper,tor: DKH 
Run Tiae: 08/:6/% C3:59 Fileone: 81596 
~oele: CDNC ly~e: S Corr, factor: 1.00000 
Lib I:l.: C~st. S1pl. Ill.: Cust. IC.: 38139 

Elus ~s:m Be3l3C Cd226S CrZ671 Pb2203 Sb2063 
Units ~Pb ppb r>J)b ppb PP) l)l)b 

Avge L·il.00 L. OS4l 8,609 ~Ull ,.m ll.18i 
SOev .8C~9 .0701 .3122 1.m .am 2.,06 
lRSC 1.m ~29.6 U27 Ii, 77 -lU4 202.8 

2G1 



"ethod: TRIANGt2 Saaoie 11m· 131-59-l~C PDS 
Run Tiae: 08/16/96 04:0• Filenaae: 815'16 
~ode: CllNC Type: S Corr. Factor: 
Lat ID.: Cust. Sa,J. ID.: C~st. 

Eleas As1m 8e31l0 Cd2265 Cr2677 Pb2203 
Un:ts oob p~t> l)J)D ppb Pllb 
~v9e 43.38 •S.81 56. 51 sue SUS 
SOev 3.763 .0213 .1838 .7894 2.195 
tRSD 8.674 .om .3252 i.m ·4. OCIB 

Operaw: OKH 

1.00000 
ID.: 38139 

St2068 
PP~ 

SO.OB 
3.841 
7.668 



~naly~is Report Averages Fri 08·16•96 12:56:!2 ?N ~age !J 

~et~od: TRIANGL2 Saaple Naae: :31·59-m L Operator: OU• 
Run riae; OS/16/'16 04:09 Filen11e: 81596 
!'lode: COHC Type: S Corr. f'acto•: I. 0~000 
..ab IC.: :,st. S10l . [0.: Cust. :o.: 381J9 

£111s Asl890 Be313l C:12265 Cr2677 Pb2203 S~2068 
Units ppb POil ppb p~b ppb ppt 
~vge L-2.680 l.0790 2.074 3.062 l.6380 L2.lJ7 
SOev 1. ~,3 .us, .1m .3516 1.394 2. 75S 
tRSO 72.S 61.22 8.351 11.48 218.S 126.6 

2G1 



Anal~sis Aepor: ~verages 

ftethoc: HIIIN6L2 Suple Nan: :31•59·208 
Rur. 1i1e: 08/16/q6 04:i4 Filenue: 81596 
P.oae: CONC Type: S Ccrr. Factor: 
Lao ID.: CJSt. SIP!. !D.: Cust. 

Eleas Asl89C Bemo c~m~ :r261i Pb2203 
Uri :s p~b ppb ~pb ppb pptl 
~vge .. sm L.Om L·USO 21.83 L.5836 
S{)e¥ : . 2Cl .OlSI .230i l.757 U5 
me 217 26.3 IS.91 a.ou -265.6 

Operator: ~KH 

1.)0000 
ID.: 38139 

Sb206B 

PPD 
11.45 

3.116 
2i .2: 



"ethod: TRI~NGL2 suoie i.ue: 13:-59·208 DA JPer,tor: ~~H 

~ijn Ti1e: OB/16/96 04:19 Filenate: 81596 
/lode: COIie Type: S Corr. Factor: uoooc 
Lab ID.: ~ust. S1pl. ID.: Cus:. l~.; 58139 

Elus Asl89-0 eemc Cd2265 Cr2677 Pb2203 Sb2068 
Uni ts ppb ppb ;)~0 PPC OPb l)O~ 

Avg1 L-.2532 ~ .06~5 L • J.250 23.44 LI .415 IC9 
SDev 4.4S5 .0359 .13?7 l. 734 .7968 2.:es 
USil 1760 55.] I 11.01 7,396 ·su 15.J~ 

26~ 



Analys:s Repor: fri )E-J6·Cl6 12:56:32 P" page >4 

Method: TRUHGL? Sa1ple Nm: 13H9·2DA Operator: m 
Run Tiu: 08/16/91> 04:24 Filenae: 81596 
l!Ode: COKC Type: S Corr. Factor: :.cococ 
Lat> ID.: CJSt. S1pl. :o.: Cust. ID.: 3Bm 

Eleas Asl890 eemo Cd2265 c~m7 0b220J Sb2068 
Uni ts pp!> pp:, ppl\ ppb PPII PPD 
AYge Ll.4110 L.0352 L·l.420 24.24 Ll.642 IS. ~3 
SDev 3.438 .0121 .2115 1.589 2.CJ6 2.552 
mo 230.7 34.45 14.~ b.556 ·m 16.02 



~r,aiysts Pe~J,t Fri CB·l6·96 12:56:32 P~ page 55 

~ethod: Ul4~~L2 Sa10le Haae: :3;-S9-4A4C4El0~ Operator: OiH 
R~~ 7iae: 3S/i6/96 C4:29 Filenaae: 815% 
~oce: :aHc Type: S corr. Factor: J ,0;10~0 
~a0 Irl.: Cust. S1p!. ;3.; :Jst. n.: lS:J~ 

tleas Asl890 Se5:Jo :d226S CrW7 ?b2203 Sb20o8 
Uni ts ppo ppb PDh ppb PPD pl)b 
4v)e 32. 42 >•5 9~ ,·6.~H 325.3 ;3.84 45.9' 
SOe. 5. ?7 '. .sm .6P USS 4.008 4.42 
tRS) :8.42 1.m 9.288 .7332 ·20. 2 9.cl6 



MilJySIS Repo•t 

11eLh~d: TRIANGL2 Saaole ftaee: l3!·59·10Al0B4D'[ 
Rur Tm: 08il6/96 c,:35 Fillnue: B1596 
flcde: CONC Type: S Corr. Factcr: 
Lab IO.: Cust. Slpl. Ia.: Cust. 

nm AS!890 BeJIJO Cd:!265 Cr26 77 Pb2203 
Units tlPO ppt ppb Pl)b ,pb 
AY~e L-5.54E L.0411 L·:.575 111. 59 L·.4853 
soe~ 1.59 .0:3 .l~I 3.831 2.378 
tASO 28.66 31.71 2U8 19.56 ·m.9 

ge ~o 

Operator: D~H 

1.00000 
ID.: 38139 

Sb2068 
Pr>b 
6.m 

2.764 
40.5 



,q1alys1s Report AYerages •'l 08-:6·96 l2:56:!2 p~ :ia~e 5? 

"ethod: TR;~NGL2 Supie Hille: !CViCCV Ope•ator: m 
Au~ T:1e: 08/l6/Q6 ou: filenile: 8159b 

"Ode: CONC Type: J :arr. Factor: •. 00000 
~at, ID.: Cust. Sap!. 10.: Cust. IC. : 38'.39 

Elus A~328~ Al!082 As!S90 3_2,9o 8a493~ eemc 
lJn1 ts ,~o ppb opb p,b PDO p~b 
~V~I ~06.2 527.3 ,n.2 me. S06. 2 498.5 
5Dev 2.m 14. 5~ 4,4;7 s~u .792 U3e 
mo .4308 2.766 . 909, 19.:5 ·.1m .3285 

.::eas Ca3l79 :a,265 Ce4186 Co2286 Cr2~P Cu!W 
~nits ppt PPb ppt Pl)O ppb ppo 
~vge m1 497. £ 720.3 4q6. 3 SIO.!! 496 .0 
s:iev 6.0$5 1.m .022i .sm 2. 495 3.m 
;RSO 1.161> .m ooJ: Lb .4883 .6086 

:,en Fe27:4 X_7664 .16;c1 ~~no 1r25 76 ,02no 
J'ltS DP' ppm PPD cob co~ PCb 
~,ge 5j3 8 5.Cco 465 ! 4q; .1 Sj!.: sc:.) 
5Dev 7. :31 .om .am 3.6!7 l.225 ...• ,•Q1.. 
mo J.li6 :~:6 .1804 .7~15 .2'45 .?559 

~'.!IS Ha3302 'li2316 pJi•g :m-1 '.:203·2 Sb2068 
~~I ~S ppo POD tPt po.: pp) op~ 

:..~e .ma. ...~o·~.:. :q I. i 478.i 4g4,5 5C6 8 
~)ev l:4.~ . ~c7 7.914 : .. 21 1 ~s l.38l 
;;sJ 3.,n . iJ25 : .51 1. 34 ~ 2.m . :i?:: 

~ ;c1S J%0·l i9t:Vi P~2203 Se! 91:0 :r.1scic Sr42l: 
.' ~: :s ~DO ppt: ?CC D~b PPb :,t 
~.~e ~a~ .1 ,E5.8 489.2 486. q 4ic ,6 4c3 .3 
~:~~ 1:.ea ?.20i 2.q3~ l.436 .5!86 .04:!Q .. ~~RS) " !'\ ....'="'1, ... .4~44 .ms .91; .i. .0101 

~:at> ·;3~,9 :ll 9C3 {_2924 !n,062 Si238: 
Jr: ts ;)Ct pob ::,b opo :c~ 

l:;"1"',;ivge ~04.~ 491.S 496,e c9'SC.
·"'. 0 

; :oi;,..,,.,,.., 
'tQSj . : 754 .5796 .24!4 .6836 12.3 
5"h' .8~73 2.e45 :.m 8582 



Mi.;ysls Retor: ~nalys;; ~e~or: Pve, a~e. I'.: ~S-Jt·9t !L:56:;,, ?" page 5:) 

Nethod: TR!ANGL2 Snoie Nae: IC8/CCB Cperator: m 
Run Ti1e: 08/16/96 04:41, f ilenue: 815% 
!lode: CCNC Type: Cor;. Factor: l .COOOC 
:.a~ it.: C~t. ' S1~1. It.: Cust. IC.: 3Bt1Q 

Elems Ag32eO mm Asl890 8 2496 8a493~ eeme 
eni:s pp~ ~~ ~I> ppb ppb 
Avge .1315 2U6 -. 2q,c 3C32. .2907 .3014 
Stev .64q, 5.374 4.067 454.l .0842 .1133 
~RS[l 472 •.l 22.06 13B3 14. 98 -28. 97 37 .6 

Eie1s camq Cd2265 Ce418c Co2286 62677 M~47 

units ppt; l)pb pob ppc ppb ppfi 
Qvge 4.747 .104C -.sm • ,1550 Q4.0% ~~ 
SDev 2. 7 86 .1446 2.2ll .,lz.?_ .2•~ ,m 58.7 139.1 m 5 m., 13.9 zuq 

::ells Fe2714 K 76o4 Li6;0: 11g2'9C "n25 76 llo2C2C-
Jn1ts pi;~ ;ipm pp~ pi:~ Pi:D co: 
~vge 15.29 . IS 7~ .3:1: 2.415 .C981 .2:31 
SDev 7.652 .om . 03'4 ~. :S4 .0841 .3l~3 
~P.S'.• S·:. Oo :B.94 11.,: 13:.6 85. 79 333.: 

,:en, ha33~2 ~l 231 b P._?YH 2m-1 2203-2 st:Jee 
vn:ts pot pp!) pOt ppb ~Pb pee 
~v;! 31.53 l. 357 o3lo -J.29~ .2m 2. '.86 

2.,-~.,SOe, 20U .996~ 6. 121 2.G7i 2.498 
mei 64U :Ui 1064 230.S ~34 q9. :9 

:in£ :96)-1 '.960·2 ?b,2C3 Se! 960 Snieq~ sr,,: s 
J~i:! :,i;~ pp~ pp~ ppb PPt ~i:: 
~,9e o.:25 3.12~ ·. 2:: l 4. (2: -5. 583 32,;: 
SDe- I. :91 u,: ?. 1C2 :.~94 2.20i l~t 
~RS~ /:cu5 84.52 Eli., 50.76 39. ,.! 3 .:: 

I 

Lets ; 
Tirnq Tl190e v_m~ lr.200: Si28S: 

,...... -
\,' ~ .. ~ ' ~co ppt oo, ~pc opt: 
~·,ge , . 4 7 ~~ Q5.rn . •29e 4 7 ! 6tr.~ 
3Ca1- '"-:-?:·~ 4.64.: .5m .i.rn mz 
~FSC 2& '~ Bt.~1 51. :: !52 8.36 



}~.ilysis ;;ep~r: >1~e·a9es r,1 ~8-!S·~~ 12:S~:32 F1 ,a,e 59 

~.ett.oo: 1~mm )atp:e ~ne: ,CB/CCS Operator: !)~H 

Rur r~ae; )S/iblqe 04:52 file.me: 51596 
~o3e: CONC l1W Q Cor·, Fac:cr: I . C0<:00 

l.ib ID.: C~st. 31D,. :c'; Cus~. IO.: 38139 

Elus Agl280 ~:m2 ~s;m 3_2496 

Units ppb p,t PPb PPD 
tivge ·.Cm 
SDev .46 7 
\RSD 1182 

£:e1s :.aJi 79 Cd2265 C114!86 :cm6 Cr2677 Cu.3247 
units CPb opb ppt ~Ob pp.b p~b 

~v9e • .8942 ·.Cm •. 5887 ·.8879 z....m • 1.270 

SOev .39 .306~ 1.512 ,l941 ,9862 .:m 
\RSi) 43.61 m zsu ss. o4' 36.18 ll.84 

E!en re2714 ( _7664 ,i6m 11gmo ",Z::76 ~o2~l0 
units pp P:ll pcb DCb pp) ;:pb 

Av9e IU: . J 546 . ! 451 -: .3:9 ,0043 -.n5, 
SDev 2. ;5, ms )41, J ~o; .039Q ,43'~ 

~RSO 2~.El ~ i 35 32. ~g :;au 1!5.8 1698 

~!us tH5~Ci '112316 P_1;49 2203·. ~m-2 So2069 
Units i);,~ ppl) PD ppb ;:oc )j:b 

~J;e -5,;/ u,i .2 .1, ·2. ~,, -: m .438l ,. ;: .'44 l ; .,56 4 214 H44 l. :'56 
~~S) ::i:i ·o. ! :.. ~ __; 59 : :2.c; 4~0.3 
~:>ev -•'rl/'-

I 

;:e,s !:cv< i96·J-2 'F)2203 ~el 9~C SnJ8Cl9 S ri2 !5 
Jn:ts ,00 ,po p~, ,io ,- CDO ---~-
Avge . JZ4~ J. 304 M.l62 ;,-0;4 ·5.460 .0103 

SDe~ l ,:~ .om I -~, ..w 4l0b .~C~l ~ mo 36'. I ..J.....l,i6' ~ ~u 7.51: 3.~C5 

tins T::~,~ :l190E v_m, .rm2 mas: 
uni ts P)b ,c, Jpt cot POD 
~vge l"' l.6C2 .. .:J:a .lbllC . . o. .64S.i 
SDev .Im :,.179 .!89q .S:72 ,aoo 

'H~ "0mo !JE, 2 m., ... '. !CJ. I J!.29 

-,-

', 
4 

') ' \ 



Nethoc: lRIAHGL2 Supl! Ha•e: :C8/:CB Ooerator: OlH 
R~n Tiae: 08/16/'16 04:58 Filenaae: 815,b 
"ode: COk: Type: Q C)rr. factor: 1.00000 
Lat: :~.: CLs:. Sap!. :o.: Cus:. Ill.: 3813'.I 

Ele1s Ag3280 mos2 Aslm @_2496 Ba4934 aemo 
units 
Av1e 

D~O 
• .2901 

P00 
21.61 

DP~ 
-u,3 

pp:, 
3472. 

pp~ 
.0}24 

ppo 
. 1063 

see~ .4915 4. 52£ .1081 '62.8 .om .om 
me 169.4 ZC,~4 43. 15 lUJ m.s JU~ 

Elets CaJ, 79 Cd226S Ce418o Co2286 Cr26ii cuwi 
Uni ts pob p~o pot P)b ppb ppb 
Avge 
SDe~ 

·2 .860 
.5413 

·.lm 
.!275 

·.5223 
.400' 

-.mo 
.m1 

2.02] 
.i!J 

- ; • 257 
.1552 

~RSC IU2 su, 76. 72 J4i .8 43.05 12.35 

neas r e2i; 4 ~)664 .,6i~i "9mo Nr.2576 No2020 
Un;ts DP~ ~pm DD: oob ODb PPD 
~11ge ~ .:OS .!5j8 .::~i 1.~ao -.C4~: -.:3:S 
SDe, o.2i2 C3C4 .052i 3.81 .08~5 .7~62 
tRSO i:,.3 ,U! 45. 4 m Jq~_q 5$8 

£:ecs Wa330, Ki231t PJJ4~ 22CJ·; 2203-2 Sb2068 
l:lli :~ PC~ ,pt cot PDD ~D~ pob 
Avge •70. 94 .m: .,m, •l. 07 I . 7333 : .260 
SDev : ~J .3441 : . ~6 4.~~~ 2.!E ~- 448 
m~ 142. 4 91.5, am :62. 6 338.2 m: 

Ei,J: : 960·: !Qt): i Cb:203 Sel9bC Sn!S99 s,~2:~ 
tr.i ~s 0"".,. ~;~ ?D~ ,cc ppc ppe 
o,:se 4. s:s · 186~ .,m 1.m -2.940 .om 
SOev 
~RSC 

u,q 
)I. 0~ 

7. 4~6 
I 't" •
.;.-,,.ill 

; 45S 

1:c2 
1371,9.7, 

2. 70'7 
n.oe 

~I 4q 

44.92 

EltlS 1i334S "ll908 v_29:, Zn2C62 Si26S: 
Lni;; 
:ivgc 

~pt 
.. 04: 7 

pp: 

2. 798 
~Pt 

,6Q4; 

pot
-.m1 

Ol)b 

281Cj, 
SOev . ~772 U3E U4: .m, me 
~RSC 1629 !9U i4° ~ i9L Jl 



~nali·sis Rewt ~.e·ages Fr: C8·!b·q6 12:Sb:32 ;N 

~ethOC: TRI,.HGL2 Saaple Hate: ICSAB Operator: 01:~ 
Run Ti1e: OS/16/96 05:03 Filename: e1:<J6 
'lode: C3HC 7)'pe: Q Corr. Ficto·: l .00000 

Lib II:. : :list. S1101. J[. ·:us t. ID.: 39139 

Eleas ~gm~ .. 13082 HSl89~ um Ba•9J4 Bemo 
IJni :s 1)1)0 OPD ppb l)pD D~b )l)b 

><v;e :>Si .3 •87600. SJC.e sm. 528.9 512.6 
SDev .8462 3241 :.m 491.9 1.988 1.622 
~RSD .ms .6U6 .2618 9.rn ·.m .3164 

cle•s Ca3li9 c~ms Ce418~ cc228c crzm Cu32•7 
Jr.its ppo ppt ?~D ope ~Dt :>Cb 
~vge 459800. 483.~ ';37 .3 m.: 49U S4l.J 

SOev 2504 l .203 .4679 1.391 2.2! Ui! 

~RSC .5012 .2'87 .~635 .2938 . 41>2 .?OH 

::ees Fe27J4 i_7664 .WO: ~gmo "n,Si6 110,,)n 

'Jn1:s 0~b i)lll :,ob poll PPD ~p~ 

Avge ;i4600. 21.93 ~LI 5C55C~. S~~ e 5()E. 4 

SDev m.2 .0144 .7: IE '92.: :.m l.391 

~-sc .2'64 . •)657 . : 14~ .~~14 . 3607 .2736 

:leis Na3JC2 ~!2316 0_2JJq Z2~2- ! 2,C!-2 5b2O61: 

i.ln1 ts ,oe poe PP0 PP' ,Pc ?PO.~. ~ ~~ge :346. J9). l m., . ' " :Oi.3 sou 
SCitV !SU : .J85 :S.09 6 -~· ~. :es 3.51•: I , 

mo z,c; .!393 3.35, ! 3SS , .S.l 1. ':) 

Eleas 1960·. :~co-2 'b220~ Se! 9t0 Snl89° S•!2i 5 
vni ts .;pc ppt ~po ~lC o~t ~Ob 

~.ge S3U 5CU J96.3 .m.~ ;(Q,3 ;2~.i 
SDev 19. ''1 6 ~I us~ : . :e, 2.513 I. J06 
~RSD 3.~03 1.33: .8579 t. ::e 4934 .1'121 

(:us ·13349 Tl! 9C8 ~_1n, !n2:>62 Si2381 
llr: ts 0:c J:Db ::,gb :>DC 000 

.:iv~e :iOU 486.9 50~.3 4)~.' ZS):~. 
see·. .s1:2 3.9:5 2.l.33 : . J42 539' 
~RSC .:Ci3 .8164 .:22 :. l~S l3. ~5 

pa~e 6i 

273 



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

,ll I; ,..t... \,,1\\.,.,,\1,,..l> 

Nominai we,9ht: ,.o g 

i.OC. Sample r:i Weight Dilution 

0 STD BLANK 
SD1=C.2 ug/L\ 

2 STD2=J.5 ug/L 
3 STD3=i.O ug/L 
4 STD4:2.0 ug/L 

STD5=5.0 ug/L 
6 STD6=1C.O ug/l 
7 ICV=4.0 ug/~ ~ 
8 ICB 
9 CHECK LO 

38139 M81 
11 38139 MB1 D 
12 38139 LCSi 
13 38139 LCS1 D 
14 131-59-1 D 

131-59-10 ~ 
16 131-59-10 ~s 
17 131-59-1D MSD 
18 131-59-1ABC 
19 131-59-1ABC ~ 

ccv~=s.c ug/L, 
21 cca ~ 

22 13'-59-1E 
23 131-59-1E D 
24 13;-59-1F 

13'-59-1F 0 
26 · 131-59-2ABC 
27 131-59-2ABC 0 
28 131-59-2: 
29 13'-59-2E D 

131-59-2F 
3• 1 3'.-59-2F D 
32 CCV2=6.0 ug/L 
33 CCB2 
34 131-59-2!) 

131-59-20 D 
36 131-59-20 MS 
37 131-59-2D MSD 
38 131-59-3A8C 
39 131-59-3ABC 0 

13i-59-3E 
41 ~31-59-3E D 
42 131-59-3F 
43 i3i-59-3F D 
44 CCY3=6. 0 ug/L , 

CCB3 
46 131-59-5AD48 
47 :31-59-5AD48 J 
48 131-59-SBC 
49 131-59-SBC D 

• 31-5 9- 5 B 
s· 131-59-55 D 
52 :3i-59-5= 
53 ·21-5;-5: D 

,.... -. -~ ( ·t 



--
--------------- ---------- ----------

Loe. Sarrpie -- We·gnt Cilut·ari 

54 '.31-59-5.A 
5~ ~31-59-SA ., 

.J 

56 :CV4:5.0 ug/:. 
57 ccs.:. 
58 . ~ 31-59-3D 
59 • 31-: 9-3C -
5C '.31-59-30 "1S 
61 131-59-3:'.I SMD 
62 131-59-68 
63 131-59-68 "' 
64 131-59-6D 
65 131-59-6D J 
6e 131-59-6C 
67 ;31-59-6C D 
68 CCV5=5.0 ug/_ 
69 CCB5 
70 131-59-7A 
71 131-59-7A !) 

72 i31-59-7B 
73 131-59-78 :, 
74 131-59-70 
75 131-59-7D D 
76 131-59-8.A 
77 131-59-BA D 
78 ~31-59-8B 
79 131-59-88 :) 

8C 131-59-80 
81 131-59-8D D 

,
82 CCV6=6.0 ug/L 
83 CCB6 



----------------

~ '.er.ient::: 'ig2 
Pr,n: Da:3: ~a,n+Swoc·. 
Pr·nt: Cal1c. Curve 
Re!:lari<:s: 

STANDARDS: 2-105-'. 
QC.: 2-1 C5-2 

INS7RUME~T: 5100 
wavelength: 253.7 Peak 
S19na1 Type: A.4. 
Read Time: 30.:: 
Samoie Replicates: • 
Standard Reo1icates: 

::LAME: 
F"ame Type: Air 
Cx1dant Flow: 10.0 ~/min 

CALIB~ATION: 
Solutions :c 

I 
I 

Calio. B1ark :srn BL<'. 
Standa,..d 1 :sn 1 
St.andard 2 :sn 2 
Stancard 3 :sn 3 
Starda'"::i 4 :sTD 4 

Standard 5 :sTD 5 
Standar::i 6 :srn e 
Ca"ibratior. Units: us/L 
Ca~ibrat,on Type: Linear 

Q"·... 
Matrix Check Calc~,a~·ons: 
~ Differe~ce for Dwpls: No 
i Recovery for Sp1ke: No 

Analvst: CROKER 
Peak Storage: ~one 

TechniQue: MHS Version: 7 .01 
Sl ~t: O. 7 Low 
Signal Measurement: Peak Height (5) 
Read Delay: 1.0 BOC Time: 2 

Flame Sensor: On 
Fuel Flo~: 2.0 L/min 

cone 
,_______ , 
I I 

I 0.200: 
0.500: 
1.000: 
2.000: 
s.ooo: 

10.000: 
Sample untts: ug/L 

Locations: 
Locations: Cone: 

2'7G 



-------------------------------------------------------------------------------
E;erre~: ~1le: ~G_.~E- E'.erre~~= H92 ~~~e1en;:~: 253.7 
Date: 08/06/96 -,me: 0~::2 Si~t: 0. 7 L 
Oata ;:,·e: AB575.JAi ID/Wt ::'i'.e: A257~.I:)W _a!T'o :urren:: 0 
Tecr.n,oue: MHS C~l·c. -ype: _1near :nergy: i5 
Remar~ 1: STANDARDS= 2-105-1 
Remar~ 2: CC= 2-105-2 

Hg2 ID: STD BLANK Seq. ~o.: 00003 A/S Pos.: Date: OS/06/~6 

Reel ,c~te Time: 08: 13 
Peak Area ~A-s): 0.023 Peak ~e1ght (A): c.oc, 
Siank :orrected 0 k ~e,gnt (A): O.CC1 

Auto-zero oerformed. 

-------------------------------------------------------------------------~-----
Hg2 ID: STD1:0.2 ug/L Seq. NO. : 00004 A/S Pas.: -- Date: 08/06/96 

Replicate 1 -;me: 08: 15 
Pea< Area (A-s): 0.119 Peak He19ht (A): G.005 
Biank Corrected Pk He,g~t (A): 0.005 

Star.dard number 1 applied. ~0.20C: 
Correlation coeffic•ent: 1.00000 Slope: 0,0261 

Hg2 ID: STD2=0.5 ug/L Seci. "lo.: 00005 MS F>os.: Date: 08./06/96 

Sample aos. 1s greater than that o~ the largest standard. 
Re,:ilicate 1 T1me: 08:16 
Peak Area {A-s): 0.33i Peak Height (A): 0.014 
Siank Corrected Pk Height (A): O.Oi4 
Concentration (ug/L ): 0.554 

s·:ar.darJ number 2 applied. [0.500] 
c,,rrelation coefficient: C.99625 Slope: 0.0285 

HJ2 IO: STD3=1.0 ug/L Seo. No.: oooos A/S Pas.: Date: 08/06/96 

Samele abs. is greater than that of the largest standard. 
Repl 1cate 1 Time: 08: H 
Peak Area (A-s): 0.691 Peak Height (A): 0.030 
BianK Corrected Pk Height (A): 0.030 
Concentration (ug/L ) : 1. 055 

Star.dard number 3 aopl1ed. [1.000] 
:crrelation coefficient: 0.99854 Slope: 0.0298 

~92 IO: ST04:2.0 ug/L SeQ. Ho.: 00007 A/S Pas.: Date: 08/06/96 

sa~ple abs. is 9rea:er than that c& the largest standard. 
Rec,licate Time: 08: 18 
Peak Area (A-s): 1 . .:.99 Peak Height (A): 0.067 
31ank Correctec Pk He·g~: (A):. 0.067 
C~n:er:rat·on (ug/L ): 2.248 



::.tanoarc nu11:::er 4 acp11ec. L~.l..'UIJJ 
:o~relat,on coeffic~ent: 0.99638 Slope: 0.0326 

-------~-----------------------------------------------~~----------------------
ID: S7D5=5.0 u9/L Sec. No.: 00008 A/S Pas.: Date: 08/06/96 

Samole abs. is greater thar that of the largest standard. 
qep7ica:e 1 Time: OB: 19 
,eak Area (A-s): 3.932 Peak Heig~t (A): 0.176 
a;a~K Correc~ed Pk He;gh~ (A): 0.176 
Concentration (ug/L ): 5.395 

5tar.dard number 5 app11ed. [5.ooo: 
Correlation coefficient: 0.99876 Slope: 0.0348 

Hg2 ID: ST06:10.0 ug/L Seq. No.: 00009 A/S Pos.: Date: 08/06/96 

5amcle abs. is greater than that of the largest standard. 
~eel icate 1 Time: 08:20 
Peak Area (A-s): 8.239 Peak Height (A): 0.368 
31ank Corrected Pk Height (A): 0.368 
;oncentrat ~on (ug/L ) : 10. 577 

5tandard number 6 applied. [10,000] 
:orrelat1on coefficient: 0.99925 Slope: 0.0364 



. E:err.e·t ==· le: H::i_.~EL :'err.ent: H;2 wavele·g:n: 253.7 
Oate: G8/J6i96 Time: 08:2· Sl·t:c.1._ 
Data F;;e: A85i5.0AT IDiW: Fi·e: A85i5.!Dw i..amp C,vrent: 0 
Tec~n,q~e: MHS Cai 0 0. iype: L·near ·Energy: 75 
RemarK 1; STANDARDS= 2-105-· 
Remark 2: QC= 2-105-2 

iH I Display Calibration - C: \AA_USER\AA_F [LES\ELEMENT\H6_. HEL • I 
' . 

0.368- .../~86 
,,/,.,.,..·· 

.,,,....../····· 
.../···· 

,./ 

/z-:5···· 
,· .) 

,.,,,..../· 
.._,,,,,.-·· 

~ Nonlinear . /-~s4 c!,....,~· arr. Coef.: 0.99998 
~~2_S_3______Sl__op_e_:_B_.02_5_9___ 

B. B Concentration 1 B . 000 



:ie~enc F11e: ~G .~EL E·ement: hg'.: wave'.engtn: 253. 7 
:ai:e: 08/06/96 7'.me: 03:22 Sl'.t: 0. 7 L 
Data ~ile: A6575.JA, ID/Wt ~ile: AB575.IDW Lamp Curr-ent: 0 
Te:hn; q..ie: Mt,,;S Calib. Type: Non11near Ener-gy: 75 
Remark 1: STANDARDS: 2-105-1 
F.emarK 2: QC: 2-105-2 

ID: ICV:4.0 ~g/L Seq. No.: 0001c A/S Pos.: -- Date: 08/06/96 

Reolicate , Time: 08:23 
Peak Area (A-s): 3.264 ·Peak ~eight (A): 0.147 
8:a~k Corrected Pk He'ght (A): 0.147 
Concentration (ug/L ): 4.194 

Hg2 ID: ICS Seq. No.: 00011 A/S Pos.: -- Date: 08/06/96 

Reo1,cate 1 Time: 08:24 
Peak Area (A-s): -0.014 Peak Height (A): -0.001 
Blank Corrected Pk Height (A): -0.001 
Concentrat,or (ug/L ): -0.019 

Hg2 ID: CHECK LO Sec;. No.: 00012 A/S Pos.: - Date: 08/06/96 

Reolicate Time: 08:26 
Peak Area (A-s): 0.,21 Peak Height (A): 0.006 
Blank Correcteo Pk He1ght {A): 0.006 
Concentration (ug/L ): 0.207 

Hg2 ID: 38139 MB1 Seci. No.: 00013 A/S Pos.: -- Date: 08/06/96 

Rec7icate 1 Time: 08:27 
Peak Area (A-s): -0.019 Peak Height (A): -0.001 
Blank Correcteo Pk Height (A): -0.001 
concentration (u9/L ): -0.023 

Hg2 ID: 38i39 MB1 0 SeQ. No.: 00014 A/S Pos.: -- Date: 08/06/96 

Replicate 1 Time: 08:28 
PeaK Area (A-s): -0.020 Peak Height (A): -0.001 
B1ank Corrected Pk Height (A): -0.001 
Concentration (ug/L ): -0.031 

Hg2 ID: 38i39 LCS1 SeQ. No.: 00015 A/S Pos.: - Date: 08/06/96 

Reolicate 1 Time: 08:29 
Peak Area (A-s): 3.944 Peak Height (A): 0.110 
Blan~ Correctec Pk Heig~t (A): 0.170 
Concentration (ug/L ): 4.808 

Hg2 ID: 38139 !..CS1 S Seq. Na.: 00016 A/S Pcs.: -- Cate: 08/06/9€ 

2SU 

http:A6575.JA


~e;::;·,cate T·me: C3:3: 
Pea~ A~ea (A-s : 3.95.3 :,eak He1g'l: (A): 0.172 
81!nk Correc:ec :,k ~e·;~: :A): 0.172 
Co~ce~t~at1or :Jg'L ;: 4.861 

----~-------------------~--~--~----------~--------------~----------~-----------
ID: 131-59-'D Sec. No.: 

Re::,11cate 1 
Peak Area (A-s): 0.013 
Bla~k Corrected P~ He•ght (A): O.C01 
Concentration (ug/L ): O.oig 

D: '31-59-1D :: Seq. Ne.: 

Reoi,cate 
Peak Area (A-s): 0.008 
Bla~k Corrected Pk Me1ght (A): C.000 
Co~centration (~g/L ): c.c,s 

Hg2 IO: 131-59-10 MS Seo. No.: 

Reolicate 
Peak Area (A-sJ: 2.475 
Blank Corrected Pk Height (A): o.,c7 
Concentration (~g/L ): 3.144 

Hg2 ID: 131-59-1D MSD SeQ. No.: 

Replicate 
Peak Area (A-s): 2.442 
Blank Corrected Pk He'.ght (A): 0.106 
Concentration (ug/L ): 3.098 

Hg2 ID: 131-59-1.ABC SeQ. NO.: 

Replicate 
Peak Area (A-s): 0.022 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.031 

ID: 131-59-lABC D Seq. No.: 

Replicate 
Peak Area (A-s): o.o,a 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.031 

Hg2 IO: CCV1:6.0 wg/L SeQ. No.: 

00017 A/S Pos.: 

T1me: 08: 3· 
Pea1< 1-,eight (A): 0.001 

00018 A/S Pas.: 

Time: 08:32 
Peak He 1 gh: (A): 0.000 

00019 A/S Pos.: 

,ime: 08:34 
Peak He'.ght (A): 0.107 

00020 A/S Pcs.: --

Time: 08:35 
~eak Height (A): 0.106 

00021 A/S Pos.: --

Time: 08:36 
Peak Height (A): o.oo, 

00022 A/S Pas.: 

Time: 08:37 
Peak Height (A): 0.001 

00023 A/S Pos.: --

Date: 08/06/96 

Date: 08/06/96 

Date: 08/05/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Re:::l~icate Time: 08:38 
Peak Area (A-s): 3.753 Peak Height (.A) : 0. • 70 
Bla~k Cor'"ected Fk i-ie, gt:t (A): :l. 17C 



t,g2 ID: CCBl Seo. No.: 

Repiicate 
PeaK Area (A-s): -0.012 
e·ank Correctec Pk He1gnt (Al: -0.000 

lConcentrat~on (ug/_ ): -0.0·2 

Seq. No.: 

Reclicate 
Peak Area (A-s): -C.006 
Blank Correctec Pk Height (A): O.OOC 
Concentration (ug/L ): 0.000 

Hg2 ID: 131-59-1E.D Seq. No.: 

Reclicate 1 
Peak Area (A-s): -O.C15 
9'.ank Correcteo Pk Height (A): -o.oc, 
Concentration (ug/L ): -0.0,9 

ID: 131-59-1F Seq. No.: 

1Rep1,cate 
Peak Area (A-s): 0,195 
Blank Corrected Pk Height {A): 0.009 

1Concentrat1on (ug/L ): 0.309 

ID: 13i-59-1F D Seq. No.: 

Reoi1cate 
Peak Area (A-s): 0.203 
Blank Correc~ed Pk Height (A): 0.009 
Concentration (ug/~ ): 0.326 

Hg2 ID: 131-59-2ABC Seq. No.: 

~eo 1icate 1 
Peak Area (A-s): 0.040 
Blank Corrected Pk Height (A): 0.002 
:cncent~at,on (ug/L ): 0.072 

1 

~g2 IC: 131-59-ZABC D Seq. No.: 

Reo~ica:e 
0eak Area (A-s): 0.045 
3lark Corrected PK He·ght (A;: C.002 
~crcer:~ation (u;/_ ): O.S72 

00024 A/S Pos.; 

Time: 08:4C 
PeaK Height (A): -0.000 

00025 A/S Pos.: --

Time: 08:41 
Peak Height (A): 0.000 

00026 A/S Pos.: --

Time: 08:42 
Peak Height (A): -0.001 

00027 A/S Pas.: --

Time: 08:44 
PeaK t,eight (A): 0.009 

00028 A/S Pos.: --

Time: 08:45 
Pea~ Height (A): 0.009 

OC029 A/S Pos.: --

Time: 08:49 
PeaK Height (A): 0.002 

OC030 A/S Pos.: --

Time: 08:50 
Peak Height (A): 0.002 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

08/06/96 

08/06/96 

08/06/96 

08/06/96 

08/06/96 

08/06/96 

QB/06/96 

? "'')- ,') . 



---------------------------~---------------------------------------------------
Seo. No.: 0003, AiS i:>os.: -- Date: 08/06/96 

Reo 1,cate Time: 08: 51 
Pea~ Area (A-s): -0.006 Peak Height (A): o.:oo 
B'.ank Correctec PK Heignt (A): 0.000 
Concentration (ug/l ): 0.000 

-~---~---------~----------------------------------------------------~----------
: D: 1 31- 5 9- 2 E C SeQ. No.: O'..l032 A/S Pos.: -- Da:e: 08/06/9€ 

Reol1cate T1me: 08:52 
Peak ~~ea (A-s): -0.00B Peak He1gnt (A): -0.000 
Blank Corrected Pk ~eight (A): -o.ooc 
Corcentrat1on (ug/L ): -0.008 

Hg2 ID: 131-59-2F Seq. No.: OOC33 A/S Pas.: Date: 08/05/96 

Rep1icate 1 Time: 08:53 
Peak Area (A-s): 1.534 Peak Height (A): 0.069 
B~ank Corrected Pk He'ght (A): 0.069 
Concertrat~on (ug/L ): 2.086 

Hg2 ID: i3,-59-2F 0 Seq. Ne. : 00034 A/S Pos.: - Date: 08/06/96 

Replicate Time: 08:55 
Peak Area (A-s): 1.616 Peak ~eight (A): 0.072 
B1ank Corrected Pk Height (A): 0.072 
Concentration (ug/L ): 2.~94 

Hg2 ID: CCV2:6.0 ug/l SeQ. No.: 00035 A/S Pos,: Date: 08/06/96 

Rep1icate Time: 08:57 
Peak Area (A-s): 4.062 Peak Heigh~ (A): 0.184 
B~ank Correctec Pk Height (A): 0.184 
Concentration (ug/L ): 5.174 

Hg2 ID: CCB2 Seq. No.: 00036 A./S Pos.: - Date: 08/06/96 

Reo11cate 1 Time· 08:59 
Peak Area (A-s): -0.011 Peak Height (A): -0.000 
Blank Correctec Pk Height (A): -0.000 
Corcentration (ug/L ): -o.ooa 

--~~~~~-~--~--~--------------------------------------------------------------~-
H92 ID: 131-59-20 Sec. No.: 00037 A/S Pos.: -- Date: 08/06/96 

Replicate Time: 09:00 
Peak Area (A-s): O.Q24 Peak Height (A): 0.001 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.035 

Sec. No. : 0:)038 A/S Pos.: - Date: OB/C6/95 

?S1- .._. 



.. _:.J ..... ~ ,.._ ' I 111._. V .\., IIi::e:.• Area :,-s1: 0.03e Pea~ Height (A;: 0.002 
8 1 3nK correc:ed Pk Me·ght (A): O.OC2 
co,centra:·~~ (ug/L ~= o.065 

Hg2 IO: 131-59-20 % Seq. Ne.: 00039 A/S Pos.: -- Date: 08/06/96 

Reoi ic:n.e iime: 09:03 
Peak Area (A-s;: 3.318 Peak Height (A): 0.150 
e·arK Corrected ~k Heig~t (A): 0.150 
Ccncentration (ug/L ): 4.292 

H92 ID: 131-59-20 MSD Sec;. No.: 00040 A/S Pos.: Date: 08/06/96 

Reol·cate 1 Time: 09:04 
Peak Area (A-s): 2.930 Peak Height (A): 0.127 
Blank Corrected Pk Height (A): 0.127 
Concentration (ug/L ): 3.673 

Hg2 ID: 131-59-3ABC Seq. No.: 00041 A/S Pos.: -- Date: 08/06/96 

Reol~cate 1 Time: 09:06 
PeaK Area (A-s): 0.0t1 Peak Heigh: (A): 0.002 
B1ank Corrected Pk He19ht (A): 0.002 
Concentration (ug/L ): 0.069 

Hg2 IO: ~31-59-3ABC D Seq. No.: 00042 A/S Pos.: -- Date: 08/06/96 

Reol~cate Time: 09:07 
PeaK Area (A-s): 0.040 ~eak Heignt (A): 0.002 
Blank Corrected Pk Height (A): O.D02 
C~ncentrat'.On (ug/L ): 0.069 

Hg2 ID: 131-59-3E Seq. No.: 00043 A/S Pos.: Date: 08/06/96 

Replicate , Time: 09:08 
Peak Area (A-s): c.011 PeaK Height (A): o.oo, 
Blank Corrected P~ Height (A): 0.001 
Concentration (ug/L ): 0.023 

Hg2 ID: 131-59-3E D SeQ. No.: 00044 A/S Pos.: Date: 08/0$/96 

Replicate Time: 09:09 
Peak Area (A-s): 0.318 Peak Height (A): 0.001 
BlanK Correctec Pk He19ht (A): 0.001 
Concentration (ug/L ): 3.038 

---..--..... -................ ...,_ .............................................-.....----- ... ----- ...----------------------------------
Hg2 ID: 131-59-3F Sec. No.: 00045 A/S Pos.: Date: 08/06/96 

Re:l1cate -:-,me: 09: 10 
~eak Area '. A-s,: ~. ,,~~ Pea~ He·ght (A): 0.172 
B1an, C:.1,..re:;:ec P, !-e~;tit (A): C.172 

2.s,1 

http:C~ncentrat'.On


Hg2 ID: 13 >59-3c C Seq. :.o. : 00046 A/S Pos.: Date: 08/06/;6 

Reol1cate Time: 09:,, 
~ea;.; Area (A-s:: 4,C18 Pea-< .;eisr:t (A): :.178 
a·ank Cor~ected Pk Heigh~ (A): 0.178 
Ccnce,trat1on (Jg/L ): 5.CJ9 

Hg2 ID: :CY3:6.0 ~g/L sec. No.: 00047 A/S Pcs.: Date: 08/06/96 

Re:,iicate Time: 09: 14 
Peak Area (A-s): 4. ~09 Peak Height (A:: 0.185 
B'ank Corrected Pk Heignt (A): 0.185 
co,centration (ug/L ): 5.213 

t-92 ID: CCB3 Seq. No.: 00048 A/S Dos.: -- Date: 08/06/96 

Reolicate Time: 09: 15 
Pea" Area (A-s~: -0.009 Peak Height (A): -a.coo 
Blank Corrected Pk Height (A): -0.000 
Concentrat•on ~ug/L ): -0.008 

H92 ID: ~31-59-5AD48 Seq. No.: 00049 A/S Dos.; - Da~e: 08/06/96 

Rep11cate Time: :19: 17 
Peak Area (A-s): -0.000 PeaK Height (A): 0.000 
Blank Corrected Pk Height (A): O.OCO 
Concentration (ug/L ): 0.004 

Hg2 ID: 131-59-5AD48 0 Seq. No.: 00050 A/S P:::,s.: - Date: 08/06/96 

~ep1icate 1 Time: 09:18 
Peak Area (A-s): 0.002 Peak Height (A): 0.000 
S1a~k Corrected Pk Height (A): 0.000 
Concentration (ug/L ): 0.004 

Hg2 ID: 131-59-SBC SeQ. No.: 00051 A/S Pos.: - Date: 08/06/96 

Replicate Time: 09:19 
Peak Area (A-s): -0.019 PeaK Heignt (A): -c.ooo 
B1ank Corrected Pk Height (A): -0.000 
Concentration (ug/L ): -0.016 

-----~-~-~-~~-·-·-------------~~-----------------------------------------------
Hg2 IO: 131-59-SBC D Seq. No.: 00052 A/S P:::,s.: - Oa~e: 08/06/96 

Replicate Time: 09:20 
Peak Area (A-s): -0.0~9 PeaK Height (A): -0.001 
Blank Correctec Pk Height (A): -0.001 
Co~centrat·on (ug/L ): -0.027 

285 



!!:>: 131-59-SS Seq. No.: 

~e:,11ca':.e 
.~eak Area (A-s,: -0.020 
Blank Corrected Pk Height (A): -0.001 
Cor.centration (ug/~ ): -0.023 

'rlg2 lO: 131-59-5B D Seq. No. : 

Replicate 
~eaK Area ~A-s): -c.cis 
B,ank Corrected Pk Heigh: (A): -0.001 
~oncentration (ug/L ): -0.023 

'192 ID: 131-59-Si: Seq. No.: 

Re;:i1icate 1 
Peak Area (A-s): 0.024 
olank Corrected Pk He,ght (A): 0.001 
:o~centrat10~ (ug/L ): 0.035 

-192 ID: 13 '-59-5E D Seo. No.: 

Rec; icate 
~eak Area (A-s): 0.022 
3lank co~rected P~ Height (A): 0.001 
Concent~ation (ug/L ): 0.035 

Hg2 ID: 131-59-6A Seq. No.: 

~eolicate , 
?eak Area (A-s): -o. 009 
Blank Corrected Pk Height (A): -0.000 
:oncentration (ug/L ): -0.016 

,92 ID: 131-59-6A D Seq. No.: 

Replicate 
Peak Area (A-s): -0.C'.9 
31ank Corrected Pk Height (A): -0.001 
~oncentration (ug/L ): -0.019 

~92 ID: CCV4=6.0 ug/L Seq. Ne. : 

~ec~icate 
'eak Area (A-s): 4.360 
~lank Correctec Pk Height (A): o. 198 
Concentrat~on (ug/L ): 5.557 

OQ053 A/S POS;: 

Time: 09:22 
PeaK Heig~t (A): -0.001 

00054 A/S Pas.: --

Time: 09:24 
Peak Height (A): -0.001 

00055 A/S Pos.: --

Time: 09:25 
Peak Height (A): 0.001 

00056 A/S Pos.: -

Time: 09:26 
Peak He19ht (A): 0.001 

OOOSi A/S Pos.: --

Time: 09:28 
Peak Height (A): -0.000 

00058 A/S Pos.: --

Time: 09:29 
Peak Height (A)~ -0.001 

00059 A/S Pos.: -

Time: 09: 33 
Peak ~eight (A): 0.198 

Date: 08/0E/95 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

sec. Ne. : o::oec A.IS Pos.: -- Date: 08/06/9E 



-----------------------------------------------------------------------------

Rec,':a:e ,~e: C9:3~ 
· Pea, Are3 (A-s): -c.cos Pea1< He'g~t (A): -o.:oo 

Blank Correc~ed P~ He:ght (A): -0.COC 
Ccnce~traticn (~g/~ ': -o.ooa 

-------------~-~-~--~----~------------¥--~-----------------------------------
H92 IO: 131-59-3D SeQ. No.: 00061 MS Pos.: -- ;)ate: 08/06/96 

Reclic~te Time: 09'.35 
Peak Area (A-s)'. 0.039 Peak Height (A): 0.002 
Blank Corrected ~k Height (A): 0.002 
Concentration (ug/L ): 0.061 

Hg2 ID: 131-59-3D D Seq. No.: 00062 A/S Pos.: -- Date: 08/05/96 

Reolicate, T~me: 09:36 
PeaK Area (A-s): o.o,e Peak Heignt (A): 0.001 
Blank Corrected Pk He19~t (A): 0.001 
Concentration (ug/L ): 0.027 

Hg2 IO: 131-59-3D MS Seq. No.: 00063 A/S ;>os.: -- Date: 08/06/96 

Replicate Time: 09:38 
PeaK Area (A-s): 3.323 Peak Height (A): 0.143 
Blank Corrected Pk Height (A): O.i43 
Concentration (ug/L ): 4.106 

;;;---;;;-~;~:;;:;~~~}:~i:~~-~:~;-~~~;:----~;;-;~:~;-==---~;~;;-~;;~;;;;-
Repl1cate 1 Time: 09:39 
Peak Area (A-s): 3.494 Peak Height (A): o.,57 
Blank Corrected Pk Height (A): 0.157 
Concentration (ug/L ): 4.470 

Hg2 ID: 131-59-6B Seq. No.: 00065 A./S Pas. : -- Date: 08/06/96 

Replicate 1 Time: 09:40 
Peak Area (A-s): -0.009 Peak Heignt (A): -0.001 
Blank Corrected Pk Heigh~ (A): -0.001 
Concentration (ug/L ): -0.019 

Hg2 IO: 131-59-6B D SeQ. No.: 00066 A/S Pos.: - Date: 08/06/96 

Replicate Time: 09:41 
Peak Area (A-s): -0.021 Peak Heignt (A): -0.001 
B~ank Corrected Pk Height (A): -0.001 
Concentration (ug/L ): -C.035 

Hg2 ID: 131-59-6D seq. No.: 00067 A/S Pos.: - Date: 08/06/96 

Reclicate :•me: 09:42 
Peak a-ea (A-s': -0.008 PeaK Height (A): -0.000 
B'a~\ Corre:ted Pk he·ght (A): -a.ace 



--------------------------------------------------------------~--~-------------
i-.92 ID: 1~·-59-60 D Seq. No.: 

Reol1cate 
Pea~ Area (A-sl: -o.o:7 
B'.ank Ccrrectec Pk Heigh: (A): -o.ooc 
Concent~a:~o~ (ug/~ ): -0.008 

Hg2 ID: 13i-59-6C Seq. No. : 

Replicate , 
Pea~ Area (A-s): 0.021 
B;ank :crrected Pk Heignt ~A): 0.001 
Concentration (ug/. ): 0.038 

H92 ID: 13'-59-6C D Seq. No.: 

Rep; icate 1 

Peak Area (A-s): 8.06C 
B:ark Corrected Pk Height (A): 0.003 
Cor.centrat·on (ug/L ): 0.124 

Hg2 ID: c:vs=e.o ug/L Seq. Ne.: 

Replicate 
Peak Area (A-s): 4.176 
Blank Corrected P~ He1ght (A): 0.189 
co~centrat1cn (ug/L ): 5.306 

Hg2 ID: c:85 Seq. Ne.: 

Re:,'. icate , 
Peak Area (A-s): -0.01~ 
Blank Cor~ected Pk Height (A): -0.000 
Concentrat'.On (~9/L ): -0,008 

Hg2 lC: 131-59-?A Seq. No.: 

Repl1cate 1 
PeaK Area (A-s): -0.017 
Blar.k Corrected Pk Height (A): -o.oo, 
Co~cent~at,on (ug/~ ): -0.023 

H92. ID: 13'-59-7A C Seq. No.: 

Replicate , 
Peak Area (A-s): -0.017 
B~ar.K :crrectec P~ He1ght ~A): -o.oo· 
Cc~centrat'.on '.~g/~ ): -S.023 

00068 A/S Pos.: 

Time: 09:43 
Peak Height (A)~ -0.00D 

00069 A/S Pos.: -

Time: 09:44 
Peak Height (A): 0.001 

00070 A/S Pos.: --

Time: 09:45 
Peak He1ght (A): 0.003 

OC071 A/S Pas.: --

Time: 09:48 
Peak Height (A): 0.189 

00072 A/S Pas.: --

Time: 09:49 
Peak Height (A): -0.000 

00073 A/S Pos.: --

Time: 09:50 
Peak Height (A): -0.001 

00074 A/S Pos.: --

Time: 09:51 
Peak Height (A): -0.001 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

Date: 08/06/96 

? ·"" ,_- ) ' 

http:Cc~centrat'.on
http:Concentrat'.On


----~~------~----------------~------------------------------------------------~ 
Seci. No.: :0075 4/SFos.: Date: 08/05/96 

Repi1::ate T1me: 09::2 
Pea~ Area (A-s): -O.C23 Peak He191: :A): -c.:01 
B1ank Corrected PK ~eight (A): -0.001 
Conce~:ration (ug/L ): -0.035 

H~2 ID: 131-59-7B D SeQ. No.: 00076 A/S Pos. : -- Date: 08/C-6/9€ 

Replicate Time: 09:53 
~ea~ Area (A-s): -0.024 Peak Heig~t (A): -O.OC1 
B'apk Corrected Pk Height (A): -0.001 
Cor.centrat,cn (ug/L ): -0.039 

Hg2 ID: 131-59-7D Seq. No.: 00077 A/S Pos.: -- i:late: 08/06/96 

Replicate Time: 09:54 
Peak Area (A-s): 0.080 Peak Height (A): 0.003 
Blank Corrected Pk Height (A\: 0.003 
Concentration (ug/L ): 0.124 

H52 ID: 131-59-70 D Seq. No. : 00078 A./S Pas. : -- .:late: 08/06/96 

Replicate Time: 09:55 
PeaK Area (A-s): 0.079 Peak Heignt (A): 0.003 
Blank Corrected Pk Height (A): 0.003 
:cncentration (ug/l ): 0.124 

Hg2 ID: 131-59-SA Seo. No.: 00079 A/S Pos.: - Date: 08/06/96 

Repl 1cate Time: 09: 57 
Peak Area (A-s): -0.015 Peak Height (A): -0.001 
Biank Corrected Pk Height (A): -0.001 
Concentraticn (u9/l ): -0.0,9 

Hg2 iD: 131-59-8A D Seq. No.: 00080 A/S Pos.: - Date: 08/06/96 

Reolicate , Time: 09: 58 
Peak Area,(A-s): -0.015 Peak Height (A): -0.001 
Blank Corrected Pk Height (A): -0.001 
Concentration (u9/l ): -0.023 

~-~~~--~------------------------------------~--------------------------------
H52 ID: 131-59-88 Seq. Ho.: 00081 A/S Pos.: -- Date: 08/06/96 

Reol1cate 1 Time: 09:59 
Peak Area (A-s): -0.017 Peak Height (A): -0.001 
Blank Corrected?~ Height (A): -0.001 
Concentraticn (ug/L ): -0.027 

Hg2 ID: 131-59-SB D Sec. No.: 00082 A/S Pos.: -- Date: 08/06/96 



Reo 11cat.e , 
Pea•. Area (A-s): -o.c1,; 
Blark correcteo Pk Height (A): -0.001 
concentratior. (ug/L ): -0.027 

Hg2 ID: 131-59-80 Seq. No.: 

Replicate 1 
Peak Area (A-s): 0.049 
Blank Corrected Pk Height (A): 0.002 
Concentration (ug/L ): 0.069 

Hg2 ID: 131-59-8D D Seq. No.: 

Rep1icate 1 
Peak Area (A-s): 0.054 
Blank Corrected Pk Height (A): 0.002 
concentration (ug/~ ): 0.084 

~92 ID: CCV6:6.0 ug/L Seq. No.: 

Replicate 
Peak Area (A-s): 4.374 
Blank Correctec Pk Heignt (A): 0.196 
Concentration (ug/L ): 5.499 

Hg2 ID: CCB6 SeQ. No.: 

Replicate 1 
Pea~ Area (A-s): -0.009 
Blank Correcteo Pk Height (A): -0.000 
concentration (ug/L ): -0.008 

T'iirte: 10:00 
Peak Height (A): -0.0:1 

00083 A/S Pas.: -- Date: 08/06/96 

Time: 10:01 
Peak Height (A): 0.002 

00084 A/S Pos.: - Date: 08/06/96 

Time: 10: 02 
Peak Height (A): 0.002 

00085 A/S Pos.: - Date: 08/06/96 

Time: 10:03 
Peak Heignt (A): 0,196 

00086 A/S Pos.: - Date: 08/06/96 

Time: 10:04 
Peak Height (A): -0.000 



: 1 :1te":·3ri~ ~i ~e: :..:576. T:_., A:i~·ys,;: :RJi<E? 
.,an::le vc 1 ume: ·c::: 'r._ Ncmina · ·,,ie · g"1:: 1 • 0 9 

LCC. sa-,oie :o Weight 

J./j0 STD BLANK 
STD'.:8.2 ug/L) 3i13'J ~'J_,

2 ST02=0.5 ug/L 
3 5TD3= 1. C ug/ _ t-lf;~- / ~ STC4:2. C ug/:. ' ~ 
5 STOS= 5. 0 ug/.. j/7/e,c, f/1/e;~6 ST06= 10. 0 ug/L 
7 ICV:4.C ug/L ;J•IO~-).'t,. 
6 ICB • o/1 f;'-
9 CHE:'.:K LO o 

·o 38139 MB2 
• 1 38139 MB2 :l..,·~ 38139 LCS2 
13 38139 LCS2 D 
14 131-59-7C 
15 131-59-7C ::l 
16 131-59-7C MS 
~7 131-59-iC !'1S;:J 
'8 131-s;-aoE 
~9 131-59-BOE 0 
20 CCV1 =6. 0 uoit. l -/r:5-). 
21 CCBl • ;,:. 

22 131-59-9A f/7/ft<-
23 131-59-9A D 
24 131-59-96C 
25 131-59-9BC 0 
26 131-59-9S 
27 131-59-98 D 
28 131-59-9D 
29 131-59-9D D 
3C 131-59-9DE 
31 131-59-9DE 0 
32 CCV2=E.0 ug/L 
33 CC82 
34 131-59-SC 
35 131-59-BC D 
36 131-59-SC MS 
37 131-59-BC MSD 
3e 131-59-11A 
3; 131-59-11A D 
40 131-59-11 BC 
41 131-59-11BC 0 
42 131-59-11 B 
43 131-59-110D 
44 CCV3:5.0 ug/L 
45 CCB3 
46 131-59-11 D 
47 131-59-11D 0 
48 131-59-110E 
49 131-59-110E D 
50 131-59-12A 
51 131-59-12A Ds, 131-59-12B 
53 131-5~-·2e D 

2 :J l 



:..OC. 

54 
55 
56 
57 
58 
59 
6C 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7~ 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

samo,e ::::, Dilution 

131-ss-·20 , ..r,IU,#A..J.v.•,J_,_Llt -.,,_ 
'.J1-5S-;2C : ) 1'r,,; --rr-' P."":' /4<..> 
CCV4:5. 0 ug/L J-!6S-),. ~ 
CCB~ ~'1'.t.:, 
~3i-5S-13C 1 1 I"' 
131-5S-13C:: 
:31-5S-13C MS 
~3~-59-!3C ..S'.) 
131-59-148 
13,-s;-149 C 
13,-59-14C 
131-59-140 OX:O 
131-59-14DDX10Q 
13:-59-14DE 
131-59-14DE '.l 
CCV5=6.0 ug/:. 
CCB5 
131-59-6DE 
131-59-60: D 
~31-59-1FG 
131-59-1FG D 
131-59-2FG 
13:-59-2FG " 
: 3 '-59-3FG 
131-s;-3FG D 
131-59-SE= 
131-59-5F D 
13'-S9-7DE 
13,-59-7DE C ' 
CCV5=5.C ug/~ ~-/&!·:).-,., 
CCB6 1/1I~<-

')G 1·... ~
' 



----------

-~~~~: ;, 7~: -~ -~~
; en,;;r:: '"9~ 
r;n: 8at3: Ma'.n·S~p:,1. 

='r-•"'lt: Cai 10. Curve 

STA~:AROS: 2-105-1 
,:::;: 2-~G5-2 

: '.iS-;,LJ'-1!:i\T: 510: 
~avelength: 253. 7 0 eak 
S;gna, Ty-oe: AA 
P.eaoT,me: 3C.O 
sa:-p'.e Reo11cates: 1 
s:ancarc Rep'.icates: 

=_At.1:: 
-;:'.a,ne Type: Air 
Qxican: Flew: 10.C L/m1n 

:AL: BRATION: 
Solt;t 1cns ID 

I 
I 

Ca: ib. 8:ank :sro 5LK 
S:araard :sro . 
Sta:-:aard 2 : sr::; 2 
Standard 3 :sro 3 
Standard 4 : STD 4 

s:andard 5 :sro 5 
Standard 6 :sro 6 

Ca· ibrat 1on l:n1:s: ug/L 
ca~ibrat1on Type: Linear 

~C: 
~at,,x C~ecK Calculations: 
~ Difference for DJpls: No 
~ ~ecovery for Spi~e: No 

Anaivst: :::RCKER 
PeaK Storage: Nore 

ve,s·::m: 7.01 
S 1 '. t: 'J. 7 :..ow 
s,gr.a1 Measurement: ~ea .. ~e,ght (5) 
Reac Delay: 1.0 BCC Time: 2 

Fiame Sensor: On 
Fue'. F1ow: 2.0 L/~1n 

Cone 

0.200: 
0. soo: 
1.000: 
2.000: 
s.ooo: 

10.000: 
Samele un::s: ug/L 

Loca<:ions: 
Locations: cone: 



---------------------------------

-------------------------------------------------------------------------------

c e~e~t r1ie: HG .ME~ Element: Hg2 Wavelenatn: 253.7 
Oa:e: 08/07/96 Time: 11:42 Slit: 0~7 :.. 
Da:; Ciie: AB576.DAT IO/Wt File: AB576.IDW Lame Current: O 
Tecnnioue: MHS Calib. Type: Linear inergy: 75 
Remark 1: STANDARDS: 2-105-1 
Remark 2: QC: 2-105-2 

Hg2 ID: STD BLANK Seo. No. : 00003 A/S Pos.: -- Date: 08/07/96 

Reo1icate Time: 11:43 
Pea~ Area <A-s): -0.001 Peak Height (A): 0.000 
e1a~k Correctec Pk Heignt (Al: 0.000 

Auto-zero performed. 

Hg2 ID: ST01:0.2 ug/L Seq. No.: 00004 A/S Pos.: -- Date: 08/07/96 

Rec1 ic:ate 1 Time: 11 :4.4 
PeaK Area (A-s): 0.147 Peak Height (A): 0,006 
Blank Corrected Pk ~eight (A): 0.006 

Standard number 1 applied. (0.200) 
co~relation coefficient: 1.00000 Slope: 0.0306 

Hg2 IO: ST02:0.5 ug/L Seq. No.: 00005 A/S Pos.: Date: 08/07/96 

Sample abs. 1s greater than that of the largest standard. 
Reo11cate , Time: 11:45 
Peak Area (A-s): 0.386 Peak Height (A): 0.016 
B'a'lk Corrected Pk Height (A): 0.016 
Ccncent~at,on (ug/L ): 0.528 

Standard number 2 aoplied. [0.500] 
Ccr~e1at1on coefficient: 0.99892 Slope: 0.0321 

Hg2 ID: ST03:1,0 ug/l Seq. No.: 00006 A/S Pos.: Date: 08/07/96 

Samole abs. is greater than that of the largest standard. 
Reo7 icate 1 iime: 11: 46 
PeaK Area (A-s): a. 739 Peak Haight (A): 0.033 
e·ank Corrected Pk ~eigr.t (A): 0.033 
Concentrat .on ( ug/L ) : 1. 029 

Standard number 3 applied. [1.000] 
Ccrre 1ation coe~f,cient: 0.99958 Slope: 0.0328 

~;2, ID: ST04:2.0 ug/L Seo. No.: 00007 A/S Pcs.: Date: 08/07/96 

Sa~ole abs. 1s greater than that of the largest standard. 
-?e~·icate iime: 11:49 
::iea~ Area (A-s:: 1.5'6 Peak Height (A): D.068 
Bia~K Correctec ~~ ~eight (A): C.068 
:c:;:e'ltrat~or> 1.,9/L l: 2.085 

00' 
;_ ,.J 



-------------------------------------------------------------------------------

~:an:ard n(;11::er.: aool·e:::. U.c::O] 
Ccrre'at·on cceff1cie~:: 0.99947 Slcoe: c.::339 

IC: STC5:5.C ug/L Seq. No.: aoooa A/S Pcs.: Date: 08/0i/96 

~a~o 1 e abs. 1s greater tnan :r.a: ~f the largest stancarc. 
~eolicate 1 Time: ~·:50 
PeaK Area (A~s:: 3.~53 Pea~ He·gnt (A): o.:72 
Sla~k Correc:ed Pk ~e,g~: (A1: 0.172 
Ccnce~tration (ug/L ;: 5.073 

S:ancard numoer 5 app~ ied. :s.cocj 
Corre~ation coefficient: 0.99991 Slope: 0.0343 

i-1g2 ID: STD6:10,C ug/L Sec. No.: :>0009 A/S Pos.: Date: 08/07/96 

Samnle abs, 1s greater than that cf the ~argest standard. 
Repl~cate 1 Time: ~ 1: 51 
~eaK Area (A-s): 7,577 ceak Height (A): 0.342 
Blank Corrected Pk Height (A): 0.342 
Concentration (ug/L ): 9.984 

Standard number 6 aopliec. (10.000J 
Correlation coefficient: 0.99998 Slope: 0.0342 

no'.::: ....) ' 



---------------------------------------

----------------------------------------------------------------------------

E~eMe~: =,le: ~G_.~EL Eiernen:: Hg;:; Waveie~gth: 253.7 
Da:e: 05/07/96 T, me: : 1: 51 Slit: 0.7 L 
Data F·1e: AB5~c.JAT ID/Wt File: AB576.IOw Lamp Current: C 
Tecnmcue: MhS Ca11b. Type: Linear Energy: 75 
Re~arK 1: STANOARJS= 2-105-'. 
Remark 2: oc: 2-::s-2 

HI Display Calibration - C: \AA_USER\AA_FILES\ELEHENT\H6 .HEL • I 

0 .342- -
_,.......-"'-86 

// 
.../···-

/
/"',,.,,,..,.-·. _..,. 

:,, - ~- /c::..85_.,~ 
.,./ 

.,.../,,,_.. 
Linear; .,....034 
Corr. Coef.: B.9999B 
Sloee: B.8342~ 0.0 Concentration 10.080'I 

I. .. 



-------------------------------------------------------------------------------
;~eme~t Fi~e: ~G_.MEL Element: Hg2 Wavelens~n: 253.7 
:ate: 08/0i/96 ; , me: 1 , : 54 Slit:0.7l 
:ata F'.1e; A8576.DAT !D/Wt Fi1e: A8576.:ow Lamp Cur,..ent: 0 
Tecnn·q:..e: HhS Cal,b. iype: L~near Energy: 75 
Remark 1: STANDARDS= 2-105-i 
RemarK 2: cc: 2-105-2 

~~~~~~~~-~-~~~N-~-~-~~~------------------------------------------~-------~----~ 
~g2 ID: ICV:4.0 ug/L Seq. No.: 00010 A/S Pos.: -- Date: 08/07/96 

Reo11cate Time: 11:55 
Pea~ Area (A-s): 2.999 Peak Height (A): O. 135 
Blank Corrected Pk Height (A): 0.135 
Concentration (ug/~ ): 3.929 

,;92 ID: ;,ZB JCV-;;. ~.oy;\J. Seq. Ne . : 000 ~ 1 A/S Pos.: -- Date: 08/07/96 

Rec: icate. 1 ~~ -1,;"'-"~(J Time: 11:56 
Peak Area (A-s): 3.061 Peak Height (A): 0,132 
Blank Corrected Pk Height (A): 0.132 
concentration (ug/l ): 3.867 

Hg2 ID: ICB SeQ. No.: 00012 A/S Pos.: -- Date: 08/07/96 

Rep1 icate 1 T1me: 11:57 
Peak Area (A-s): 0.010 Peak Height (A): 0.000 
Blank Corrected Pk Height (A): 0.000 
Concentration (ug/L ): 0.000 

Hg2 ID: CHECK LO SeQ. No.: 00013 A/S Pos.: -- Date: 08/07/96 

Repl ~cate , Tirr,e: 11: 58 
PeaK Area (A-s): 0.167 Peak Height (A): 0.001 
Blank Corrected Pk Height (A): 0.007 
Concentration (ug/L ): 0.199 

-----------------------------------------------------------------------------~-
Hg2 ID: 38139 MB2 Seq. No.: 00014 A/S Pos.: -- Date: 08/07/96 

Replicate Time: 12:00 
Pea, Area (A-s): -0.001 Peak Height (A): -0.000 
Blank corrected Pk Height (A): -0.000 
Ccnceritration (ug/L ): -0.003 

---------~-------------------------~----------------------N--------------------
Hg2 ID: 38139 MB2 0 Seq. No.: 00015 A/S Pos.: -- Date: 08/07/96 

Replicate 1 Time: 12:01 
Peak Area (A-s): -0.000 Peak Height (A): -0.000 
Blank Corrected Pk Height (A): -0.000 
Concentration (ug/L ): -0.012 

Hg2 1:: 38139 LCS2 Seq. No. : ooo 1 6 A/S Pos.: -- Date: 08/07/96 

23R 

http:Slit:0.7l


Re:·~ca:::e 1r.1e· ·2:02 
~€a·· :.--ea '.A-~:- 3.9S~ Peak ~eigr: (Al: o.·77 
alanK Correc:ed P~ He19r.: (A): c. 177 
Ccnce--:rat,::i~ (ug/~ ;: 5. ~6: 

---------------------·-----------------------------~---------------------------
ID: 38139 LCS2 D Se::. Ne.: 

jeo'.icaa 
Pea~ Area (A-s:: 4.0~3 
Blank co.-rected Pk ~e,ght (A): 0.17€ 
Ccncen:rat~on (ug/L ): 5.148 

Hg2 ID: '. 31-59-7C Sec:. No.: 

Reel 1cate 
Peak Area (A-s:: 0.042 
B1an~ Corrected PK ~e19~: (A:: c.oo• 
Concentration (~9/~ ): 0.041 

hg2 ID: 131-59-7: J sec. r,.ic.: 

~eo; '.Cate 
Peak Area (A-s): O.Oc, 
Blank Corrected Pk Heigrt (A): O.OC3 
Concentration (ug/L ): Q.073 

Hg2 ID: 13,-59-7C MS Se4. No. : 

Reo"icate 1 
Peak Area (A-s): 3.174 
Blank Corrected Pk He19rt (A): C.140 
:oncentra:ion (ug/L ): 4.084 

ID: 131-59- 7 : MSD Seq. No.: 

Reo11cate 
~eak Area (A-s;: 3.932 
,lank Corrected Pk Heig~: (A:: 0. '.85 
Concentratio~ (ug/_ ): S.39~ 

rtg2 ID: 131-59-SDE Sec;. No.: 

~eo ·, cate 
>eak Area (A-s): 0.06: 
Blank Corrected Pk Height (A): 0.002 
:orcentration (ug/L ): O.J53 

ID: • 31-59-S!)E :, Se:J. No.: 

~ec ·, ::a':.e 
Peak Are! (A-s': O.J5~ 
l;an~ C:irre,::e:: :,i._ '-e 0 g•: f,:. ::i.::,:;2 

00017 A/S Pos.: 

Time: 12:03 
Peak He'.ght (A): O. 176 

00018 A/S Pos.: 

Time: 12: 04 
Peak Heigh: (A): 0.001 

00019 A/S Pos.: 

Time: 12:05 
Peak He19ht (A): 0.003 

00020 A/S Pos.: 

Time: 12:06 
Peak Height (A): 0.140 

00021 A/S Pos.: -

T1me: 12:07 
Peak Height (A): 0.185 

00022 A/S Pas.: ..._ 

Time: 12:09 
Peak He"ght (A): 0.002 

0C023 A/S Pos.: 

Tirre: 12: ~o 
Peak He'gn: (A): 0.002 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 



: =·. osc 

-------------------------~--N-~-----------~-~----~-~~~-------------------------
Sea. No. : 00024 A/S Pcs.: -- Da:e: 08/07/96 

Reo 1,cate 1 
PeaK Area (A-s): 4.856 
SlanK Correcteo Pk ~e,snt 
Concentration (ug/L ;: 

(A): 
6.63S 

0.227 

Time: 
PeaK 

12: 12 
Heignt (A): 0.227 

Hg2 !D: CC81 Seq. No.: 00025 A/S Fas.: -- Date: 08/07/96 

Replicate T1me: 12: 13 
PeaK Area (A-s): o.c~e Pea~ Heignt (A): 0.000 
Biank Corrected Pk Height (A): 0.000 
Concentration (ug/L ): 0.006 

~92 ID: 131-59-9A Seq. No.: 00026 A/S Pos.: -- Date: 08/07/96 

Replicate , Time: 12: 14 
Peak Area (A-s): 0.007 Peak Heignt (A): 0.000 
Blan~ Corrected Pk Height (A): 0.000 
Concentration (ug/L ): C.000 

Hg2 ID: 131-59-9A D Seq. No. : 00027 A/S Pos.: -- Date: oe/07/96 

Repi1cate Time: 12: 15 
Peak Area (A-s): 0.002 Peak Height (A): -0.000 
Blank Corrected Pk Height (A): -0.000 
Concentration (u9/L ): -0.006 

Hg2 ID: 131-59-98C Seo. No.; 00028 A/S Peis. : -- Date: 08/07/96 

Rep11cate Time: 12: 16 
Peak Area (A-s): 0.000 Peak He1ght (A~: -0.000 
Blank Corrected Pk Height (A): -0.000 
Concentration (ug/L ): -0.003 

~92 ID: 131-59-9BC D Seq. No.: 00029 A/S Pos.: -- Date: 08/07/96 

Replicate , Time: 12: 17 
Peak Area (A-s): 0.002 Peak Height (A): -0.000 
Blan~ Corrected Pk Height (A): -0.000 
concentration (ug/L ): -0.009 

.~~~~-~-----------------------------------------------------------------------
Hg2 ID: 131-59-9B SeQ. No.: 00030 A/S Pos.: -- Date: 08/07/96 

Replicate 1 Time: 12: 19 
Peak Area (A-s;: 0.000 Peak ~eight (A): -0.000 
s;ank Correc~ed Pk Height (A): -0.000 
Concent~ation (ug/L ): -0.009 



:::::: '.31-59-98 S Sec. No.: 

Reo ·. 1 cate , 
'ea.: Area (A-s): O. 003 
llank Corrected Pk Height (A): -o.o:o 

Concentrat1cn (ug/L ): -0.0C6 

IJ: i31-59-9D Seq. No.: 

tep: 1cate 
.leaK Area (A-s): 0.03i 
s·ank co~rected Pk ~e·gr.: (A): 0.001 
~or.centrat,on (ug/L ): 0.035 

~g2 IO: 131-59-9D 0 Sec. No.: 

.~ep; icate 
Peak Area (A-s): 0.038 
!lank Ccrrected Pk he1gh: (A): o.oo, 
:o:--centrat1on (us/L ): 0.032 

192 ID: 131-59-9DE SeQ. No.: 

Reel 1cate 1 
•eek Area (A-s): 0.058 

Jlank Corrected Pk Height (A): o.oc2 
Concentration (ug/L ): 0.053 

Hg2 IO: 131-59-90E D Sec. No.: 

:ep1, cate 
~eaK Area (A-s): 0.055 
Blank Corrected Pk Height (A): c.oc, 
~ncentration (ug/L ): C.041 

lg2 ID: CCV2=6. 0 ..ig/L Sec. No.: 

Replicate , 
0 eak Area (A-s): 4.856 
:lank Corrected Pk Height (A): 0.223 
~oncentration (u5/L ): 6.510 

192 ID: CCB2 Sec. No.: 

..,eolicate, 
~a~ Area (A-s): 0.013 

Blar.K Correctec Pk ~e,ght (A): 0.000 
~once~tration (u5/L ): 0.000 

00C3'. A/S Pos.: 

Time: 12:20 
Peak Height (A): -0.~00 

00032 A/S Pos.: --

Time: 12: 21 
Peak ~eight (A): 0.001 

00033 A/S Pos.: 

-,me: 12: 22 
Peak Height (A): 0.001 

00034 A/S Pos.: 

Time: 12:24 
Peak Heign: (A): 0.002 

00035 A/S Pos.: 

Tirr.e: i2:25 
Peak Height (A): 0.001 

00036 A/S Pas.: 

Tiir.e: 12:27 
Peak He19ht (A): 0.223 

00037 A/S Pas.: 

Time: 12:28 
Peak Height (A): C.000 

Date: 08/07/95 

Date: 08/07/96 

Date: 08/C7/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Se:. No.: CCC38 A/S Pcs.: -- Da:e: CS/07/96 

') (; f').....: ,.) 



0 e::, · 1 ca::e Time: ~ 2: :?S 
cea~ Area :--sl: O.C55 Pea~ ~eignt '.Al: o.oc: 
Blank Correc~ea ~~ Height CA:: 0.002 
Conc<!n:: rat i or ! ug/L ) : '.J. '.)011 

H3~ ID: 131-59-SC C Seq. No.: 00039 A/S ~OS.: -- Date: 08/C7/96 

Reol~cate Time: 12:3C 
Pea" Area (A-s): 0.044 Peak Height (A): 0.002 
Blank Corrected Pk Height (A): 0.002 
Concentration (ug/L ): C.047 

Mg2 ID: '31-59-8C MS Seq. No.: 00040 A/S Pcs.: -- Date: 08/07/96 

Reol icate -·me: 12:3'. 
Peak Area (A-s): 4. 156 Peak Height (A): o. 190 
Biank Corrected Pk Height (A): 0.190 
Concentration (ug/L ): S.552 

Hg2 ID: 131-59-SC MSD SeQ. No.: 00041 A/S Pos.: -- Date: 08/07/96 

Reo 1,cate Time: 12:32 
Peak Area (A-s): 3.319 Peak !-+eight (A): o. 147 
Blank Corrected Pk Height (A): 0.147 
Concentration (ug/L ): 4.30'. 

Hg2 ID: 131-59-1 lA Seq. No. : 00042 A/S Pos.: -- Date: 08/07/96 

Repl 1cate Time: 12:33 
Peak Area (A-s): 0.025 Peak Height (A): 0.000 
s·ank Corrected Pk Height (A): 0.000 
Concentration (ug/L ): 0.012 

f-192 IO: "31-59-11A D Seq. No.: 00043 A/S Pos.: -- Date: 08/07/96 

Replicate Time: 12:3S 
PeaK Area (A-s): 0.013 Peak Height (A): 0.000 
B:ank Corrected Pk Heig~t (A): 0.000 
Concentration (ug/L ): 0.003 

l-<92 ID: 131-59-118C Seq. No.: 00044 A/S Pos.: - Date: 08/07/96 

Replicate , Time: 12:35 
Peak Area (A-s): 0.011 Peak Height (A): 0.000 
Biank Corrected Pk Heignt (A): 0.000 
Concentration (ug/L ): 0.012 

Hg2 ID: 13'.-59-11BC D seci. No.: 00045 A/S Pos.: -- Date: 08/07/96 

Reo:icate "."1me: 12:37 
Peak Area 'A-s~: o.oca PeaK He'ght (A): -o.oco 
Blank :or~ectea Pk ~e·ght '.A): -0.0CO 

3 ...;!_) 



.._,....,;._ .•. ,_Jc_,ur1 ....... ~,- J. -U.UJt 

--------------------------~---~------~-~------------------------~------~---~---
Hg2 10: 131-55-118 Seq. No.: 00046 A/S Pos.: Dat.e: OB/C7/96 

Reol ,cate Time: 12:38 
Peak Area (A-s): o.oca Peak Height (A): 0.000 
Blank Correct.ed P~ He·ght (A): 0.000 
Concent~at:on (ug/L ;: 0.006 

----------~----~--~----------------------~-------------------------------------
H93 ID: • 31-59-11B D Sec. Ne.: 00047 A/S Pos.: -- Date: 08/07/96 

Reo'. 1cate Tirre: 12:38 
Peak Area (A-s): 0.005 Peak He·ght (A): -0.000 
Blank Correcteo P~ He19nt (A): -0.000 
Concentration (ug/L ): -C.003 

Hg2 ID: CCV3=6.0 us/- Seq. No.: 00048 A/S Pas.: Date: 08/07/96 

Replicate Time: '2: 39 
Pea~ Area (A-s): 4.702 Pea~ Height (A): 0.218 
8'.ank Corrected Pk Height (A): 0.218 
Concentration (ug/L ): 6.366 

Hg2 ID: CCB3 Sec,. No.: 00049 A/S Pos.: Date: 08/07/96 

.~eo: icate Time: 12:40 
Peak Area (A-s): 0.021 Peak Height (A): 0.000 
3la~k Corrected Pk He,gnt (A): 0.000 

1:orcentrat1on (~g/L ): c.0,2 

I192 :::>: ·31-59-11D Seq. No.: 00050 A/S Pos.: -- Date: 08/07/96 

Reo'icate 1 T1me: 12:42 
)eak Area (A-s): 0.1s; Pea~ Height (A): 0.006 
Jlank Corrected Pk Height (A): 0.006 
Concentrat~o~ (ug/L ): 0.182 

H92 :o: ~31-59-110 : Seq. No.: 00051 A/S Pos.: -- Date: 08/07/96 

leo · icate i11!1e: 12:42 
~eaK Area (A-s): D.161 Peak Heigrt (A): 0.006 
Blank Corrected Pk Height (A): 0.006 
:o~centrat~on (ug/L ): 0.188 

ig2 D: 131-59-11DE Seq. No.: 00:JS2 A/S Pas.: -- Date: 08/07/96 

Reo'.1cate ,,.,,e: 12:43 
Peak Area '.A-s): 0.071 Pe!k Height (A): 0.003 

lanK :crrecteC P~ height (A): C.003l~cnce,t~at·o~ (ug/_ ): c.:73 

3~1 

http:Correct.ed


--~---------------~----------~----------------~---------------------~----------
Hg2 !D: i31-5~-11DE C Seq. No.: 00053 A./S Dos.: 

Rec' ·ca~e Time: '2:45 
PeaK Area (A-s): 0.087 Peak ~e,gnt (Al: 0,003 
Blank Correctec ?k Height (A): O.C03 
Concentration (ug/L ): O.Oi9 

H52 IC: ,31-59-12A Seq. No.: 00054 A/S Pos.: --

Reol 'Ca":.e 1 Time: 12:45 
Pea~ Area (A-s): 0.002 Peak Height (A): -0.000 
87arK Corrected Pk Height (A): -0.000 
Conce~trat1on (ug/L ): -0.009 

1-,92 I~: 131-59-12A D sec. No.: 00055 A/S Pas.: --

Reo: 1cate 1 Time: 12:47 
Peak Area (A-s): C.004 PeaK He 1 ght (A): -0.000 
Blank :orrected P~ Height (A): -0.000 
Concentration (ug/L ): -C.009 

Hg2 rn: 131-59-12B SeQ. No.: 00056 A/S Pos.: --

Reo1 icate Time: 12:48 
Peak Area (A-s): 0.004 Peak He 1 ght (A): -0.000 
Slan~ Corrected Pk Height CA): -0.000 
Concentration (ug/L ): -0.012 

Hg2 IO: 131-59-"28 D Seq. No.: 00057 A/S Pos.: --

Repl ica":.e Time: 12:49 
Pea~ Area (A-s): 0.004 Peak Height (A): -0.000 
Blank Corrected Pk height (A): -0.000 
Concentration (ug/L ): -0.003 

1192 IO: 131-59-120 SeQ. No. : 00058 A./S Pas.: 

Samo'e abs. is greater ~nan that of the largest standard. 
Reol1cate ~ Time: 12: 50 · 
Peak Area (A-s): 31.232 Peak Height (A): 1.356 
Blank Corrected Pk Height (A): 1.356 
Concentration (ug/L ): 39.610 

Hg2 ID: 131-59-120 D Seq. No.: 00059 A/S Pos.: 

Sample abs. 1s greater than that of the largest standard. 
Reoi1cate , Time: 12:S0 
Peak Area (A-s): 31.546 Peak Height (A): 1. 380 
Blank Corrected P~ Height (A): 1. 380 
Co-icer.:rat i en (ug/:.. ~ : 40. 307 

Date: 08/07/96 

Date: 08/07/S6 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 

Date: 08/07/96 



-------------------------------~------~-----------
Hg2 :c: C:~4=6.: ~9/L Seq. "lo.: 80060 A/S Pos.: -- Date: 08/::7/96 

i.e: ·; ::a:.e - ·me: 12:: 5 
Fear . .:.rea (A-s1: 4.8"4 Peak Height (A): 0.218 
s·~~K Corrected Pk ~e,gr.t (A): 0.21a 
Cc~certrat,on (ug/L ): 6.355 

Hg2 !D: CC84 Seq. No.: C0C6'. A/S Pos. : -- Date: 08/07/96 

Re:,'. 1cate 1 Time: 12:56 
Peak Area (A-s;: O.C27 Peak Height (A): O.OCt 
B1ank Corrected ~K Height (A): O.OC'. 
Co~ce~tration (ug/l ;: 0.018 

Hg2 Ju: 131-59-13C Seq. Ne.: 00062 A/S Pas.: -- Date: 08/07/96 

Rec:i1cate Time: 12:59 
Peak Area (A-s;: 0.091 Peak Height (A): 0.003 
Blank Corrected Pk Height (A): 0.003 
Concen:ration (ug/L ): 0.097 

-------~----------~------------------------------------------------------------
Hg2 ID: 131-59-13C :) Seq. No.: 00063 A/S Pos.: Date: 08/07/96 

Reel 1cate 1 Time: 13:00 
Peak Area (A-s): 0.053 Peak Height (A): 0.002 
Blank Corrected Pk Height (A): 0.002 
Concentration (ug/L ): 0.044 

H92 IO: 131-59-13C MS Seq. No. : 00064 A/S Pos.: -- Date: 08/07/96 

Repl icete Time: 13:01 
Peak Area (A-s): 2.95C Peak Height (A): 0.134 
Bla,k corrected Pk Height (A): O. 134 
Ccncentration (u9/L ): 3.923 

Hg2 I:: '.31-59-13C MS:'.1 Seq. No.: 00065 A/S Pos.: -- Date: 08/07/96 

Reel icate iime: 13:02 
Peak Area (A-s): 3.412 Peak Heignt (A): 0.147 
Blank co~rected Pk Height (A): 0.147 
Concentration (ug/L ): 4.280 

H92 !D: 131-59-148 Seq. No.: 00066 A/S Pos.: Date: 08/07/96 

Re:;~ 'cate Time: 13:03 
Pea< Area (A-s): 0.044 Peak Heignt (A): 0.001 
Slark Corrected Pk He1g~t (A): 0.001 
Ccncer:trat'.o:-- (ug/L ): 0.035 

Hr'.~- :: : ~ 31-59-14& C A/S Pos.: -- J1cte: :a/C7 /95 

3-, 3 



~ec,·cate T:me· :3::~ 
~ea~ Area fA-sl: 0.036 Peaf ~e1g~t (A~: o.~c, 
Bi.3rk Correctec PL: o;eigr.t (A): 0.001 
Concentra:ion (ug/l ): G.023 

Hg2 ID: 131-59-14D seq. No.: 00068 A/S Pos.: Da-:e: 08/07/96 

Sam~ie aos. 'S greater than ~~at of the iargest stanaard. 
Reci1cate 1 Time: 13:05 
Peak Area (A-s): 33.250 Peak Height (A): 1.432 
Blan.: Co,.rected Pk Height (A): 1.432 
Concentration (ug/L ): 41.816 

Hg2 ID: : 3 1-59-·JJ~4JJQ_D.OXUi10l--.S.Se;eq~Ji1Ncg..,..!-:....3"-0IQQ•i~;-~A,f'.'Ss--i;Pace~s~.-:-.----..9ate: 08/0 7/9 e 

Reel ·cate :ime: 13:12 / 
~eak Area (A-s): 4.493 ~eak -!eight (A)_;A.193 
Blank Corrected Pk Height (A): 0.193 
Concentration (ug/~ ): 5.631 

/ 

--------------------------------------------------·-·------·-------------------/ 
Hg2 ID: 131-59-1400X100 Sec. No.;,?70 A/S Pos.: Date: 08/07/96,. 

Replicate _,.,-· Time: 13:14 
Peak Area (A-s): 3.613 _,,,, Peak Height (A): 0.156 
Slank Cor:--ected Pk Height (.A.):/0.156 ('. 

Concentration (ug/L ): 4.547 
/' •\ 

------------------·-·--------------------------------------------------~\.:_____ 
Hg2 ID: 131-59-14D DX10 SeQ. No.: 00071 A/S Pos.: Date: 08/07/96 

Replicate Time: 13: 19 
Peak Area (A-s): 3.508 Peak Heignt (A): 0.149 
Blank Corrected Pk Height (A): 0.149 
Concentration (ug/L ): 4.342 

Hg2 IO: 131-59-1400X10D SeQ. No.: 00072 A/S Pas.: -- Date: 08/07/96 

Replicate Time: 13:20 
Peak Area (A-s): 3.460 Peak Height (A): 0.143 
Blank Correcteo Pk Height (A): 0.143 
Concentration (ug/L ): 4.190 

Hg2 IO: 131-59-14DE Seq. Ho.: 00073 A/S Pas.: -- Date: 08/07/96 

Replicate Time: 13:21 
PeaK Area (A-s): 5.378 Peak Height (A): 0.228 
Blank Correcteo Pk Height (A): 0.228 
Concentration (ug/L ): 6.648 

Hg2 ID: 131-59-140E D Seq. No.: OOC74 A/S Pos.: -- Date: 08/07/96 

::iei: 1 1cate Time: 13:22 
?eak Area '.A-s:: 5.600 Peak He1grt (A;: 0.247 

3 1 1 



:orcarit:-at,o., (u;/L ): 7.225 

~92 I~: GCV5=6.C ug/L seq. No.: 00075 A/S Pos.: -- Date: 08/07/96 

Repl1cate 1 Time: '3:23 
DeaK Area (A-s): 4,789 Peak Height (A): 0.218 
s:ank Correctec Pk He1gnt (A): 0.218 
Conceot•ation (u9/L ): 6.372 

--------------------------------------------------------------------~----~----
Hg2 IC: CCB5 Seq. No.: 00076 A/S Pos.: - Date: 08/07/96 

Rep'icate 1 Time: 13:24 
Peak Area (A-s): 0.044 Peak Height (A): o.ooi 
Blank Corrected Pk He,g'1t (A): 0.001 
Co.,cent•at1cn (ug/~ ): 0.038 

~g2 ID: 131-59-50E Seq. No.: 00077 A/S Pos.: -- Date: 08/07/96 

~eolicate 1 Time: 13:2: 
Peak Area (A-s): 0.228 Peak ~eight (A): 0.009 
Blank Corrected Pk Height (A): 0.009 
:on:entration (ug/L ): 0.252 

·------------------------------------------------------------------------------
-ig2 ID: ~31-59-6DE D Seq. No.: 00078 A/S Pos.: - Date: 08/07/96 

Rec 1i cate Time: 13:26 
)eak Area (A-s): 0.223 Peak Heigh~ (A): 0.008 
3lank Corrected Pk Height (A): 0.008 
:oncentrat·or (us/L ): 0.243 

'ig2 ID: i3i-59-1FG SeQ. No.: oo:H9 A/S Pos.: - Date: 08/07/96 

~eol icate , T1me: 13:27 
.>eak Area (A-s): 7. 705 Peak Height (A): 0.314 
BlanK Corrected Pk Height (A): 0.314 
:oncentrat1on (ug/L ): 9.182 

'ig2 ID: 131-59-1FG D Seq. No.: 00080 A/S Pas.: -- Date: 08/07/96 

t,eoiicate Time: 13:28 
Peak Area (A-s): 7.817 Peak Heigh: (A:: 0.326 

; llan< Corrected Pk Height (A): 0.326 
·~oncentration (u~/l ): 9.533 

j lg2 ID: 131-59-2FG seq. No.: 0008' A/5 Pas.: -- Date: 08/07/9€ 

~eo:ic!te Time: 13:29 
j•ea1-; ,ve.: (A-s> a.25'" Peak He19nt ;A): 0.18:J 
dian~ Corrected P< ~eight (A): 0.18C 
Ccn:e·:ra:'.r (\.SIL ;: :.256 

,..,._
3 ·., J 



~-~-----~-----~----~-~----------------------------------------~--~--------~--~-
"ig2 r:::>: •3 1 -59-2FG J Seq. No.: OC082 A/S Pos.: -- Date: 08/07/96 

Rep1 icate 1 i"me: 13:30 
PeaK Area (A-s): 4.421 Peak Height (A): o.~85 
Blank Corrected Pk ~eight (A): 0.185 
Concentration (ug/L ): 5.402 

Hg2 :o: 131-59-JFG Seq. No.: 00083 A/S Pos.: -- Date: D8/07/96 

Rep 1, cate 1 Time: i 3: 3 ~ 

Pea!< Area (.A-s): 1.180 Peak He, ght (A): o. 047 
B'.ank Corrected Pk He,9ht (A): 0.047 
Ccr.centration (ug/L ) : 1. 371 

~92 IQ: 131-59-3FG D Seq. No.: 00084 A/S Pos.: - Date: 08/07/96 

Reel icate 1 Time: 13: 32 
Peak Area (A-s): 1.035 Peak Height (A): 0.043 
Blank Corrected Pk Height (A): 0.043 
Concentration (ug/L ): 1.242 

Hg2 IO: 13,-59-SEF Seo. No.: 00085 A/S Pos.: -- Date: 08/07/96 

Replicate 1 Time: 13:33 
Peak Area (A-s): 0.087 Peak Height (A): 0.003 
Blank Corrected Pk Height (A): 0.003 
Ccncentrat,on (ug/L ): 0,079 

Hg2 ID: 131-59-SEF' 8eQ. Ho.: 00086 A/S Pos.: -- Date: 08/07/96 

RE p; 1cate 1 Time: 13: 34 
PE:aK Mea (A-s): 0.083 Peak Height (A): 0.003 
e·ank Corrected Pk Height (A): 0.003 
Cc,ncent ration (ug/L ) : O. 085 

~92 ID: 131-5S-7DE Seq. No.: 00087 A/S Pos.: -- Cate: 08/07/96 

RE·Pl icate 1 Time: 13:35 
Peak A~ea (A-s): 0.084 Peak Height (A): 0.003 
81 ank Corrected Pk Height (A): 0.003 
cc,centration (ug/L ): 0.088 

---------~---------------------------------------------------------------------
Hg2 ID: 131-59-7DE D Seq. No.: 00088 A/S Pos.: -- Date: 08/07/96 

Ren 1 icate , Time: 13: 37 
~eak ~rea (A-s): 0.080 Peak Height (A): 0.003 
61~nk Correcteo Pk He·ght (A): 0.003 
Co~centrat1on (ug/L ): 0.079 

~g2 I): CCV€:6.0 u;/L Seq. No.: 0~089 A/S Pos.: -- Cate: 08/07/9E 

31G 



__ ,, '--·-~ I 111,::: 1~:~v 

?eaK Area (A-s;: 4.687 Peak Height (Al: 0.2i3 
Blan~ Correc~ed Pk Heigh: (A): 0.2•3 
Cc1centrat1on '.ug/L ): 6.232 

Hg2 ID: CCBe Seq. No.: 0009C A/S Pos.: Date: 08/07/96 

Reclicate 1 Time: 13:39 
Peak Area (A-s): 0.015 Peak Heigh: (A): 0.000 
B1anK Correcteo Pk He·ght (A): 0.000 
Corcentrat1on (ug/~ ): 0.006 

3 --{~ 



---------------

::,.,.,,;,·er: F",·,e: ;.,55 7 ;.:;;.,, 

33.'11~; ~=-'IC: Jf'\i:: ,OQ ML 

Le:. $all'ole ID 

S70 S:.ANK-CAL 
STD1=0.2 ug/L 
sT:n=o. 5 ug/l 

0 

Si::J3: 1. 0 Jg/L 
4 STIJ4:2.0 ug/L 
5 STD5=5.0 ug/L 
6 ST:::,6:10.0 ug; 

~ 

,va' vs::: .:Fl'.)-<::= 
No:n'nai Weight: 1.0 g 

we·gm: D·1:.;t1on 



- i::···~· .. - t:: •.""!\.;_ ••. :.. 

I
I::1eme,.:: ;.;g~ Anaivst: :ROKE?. 

Pr,r.t Data: ~a,n+Suoo~. Peak Storage: ~one 
~'"i:'l:: Cal·t:. C·... rve 
RemarKs: 

S7ANDAR0S: 2-105-1 
OC: 2-105-2 

IINS7Rl:"IENT: s10: Technique: MHS vers,on: :.o• 
Wavelength: 253.7 Peak Slit: 0.7 Low 
Siena· Type: AA Signal Measurement: Peak Height (5'1

IRead Time: 30.:) Read Delay: 1.0 BOC Time: 2 
Sarnole Rep~icates: , 
Sta~card Reo ~ i cates: ,IFLAM~:---------------------------------------------------------------

Flame Type: A·r Flame Senscr: Cn 

1Ox idant_Fl m,: _ 1c. o _ L/mi n ·___________ Fuel _Fiow: _2. 0_L/rn1 r· __________________ 

CALIBRATION: 
So1u-:.ions ID Cone 

Cal1t. Blank :s"'D s;.,1< 
Standard 's,o , 0.200 
SUndard 2 :s-::i 2 0.500 
Standard 3 .ST:) 3 1.000 
Standarc t :s~o 4 2.000 
S:anda"d 5 :sro s 5.000 

IStandard 6 ISTD 6 10.000 
Ca;io"ation Ur.its: ug/L Sample Units: ug/L 
Ca~1bration Type: L,near 

lac:------------------------------------------------------------------
Ma:rix ChecK Calculations: 
% o,;ference fer Dupls: No Locations: 
% Recovery for Spike: No Locations: Cone:1 



-------------------------------------------------------------------------------
E;e~e~t F·1e: hG_.M~L 
Date: G8/C8/96 
~~:a ~,,e: A8579.DAT 

E' eme-it: Hg2 
:irr.e: 14;34 
IJ/Wt File: A8579.IDW 

wavelength: ~53. i 
Slit: 0. 7 L 
Lamp Cur-rent: 0 

7ec:-:nicue: MHS Calib. Type: L•near Energy: 75 
RemarK t: STAN:hRJS= 2-1~5-1 
Remark 2: QC= 2-105-2 

Hg2 ID: STD 8LANK-CAL Seq. No.: 00004 A/S Fies.: -- Date: 08/08/96 

Aeplicate • Time: 14: 35 
Peak Area (A-s): -0.005 Peak Height (A): -0.000 
S'.ank Correcteo Pk Height (A): -0.000 

Auto-ze re performed. 

Hg2 IO: Si01=C.2 ug/L Seq. No.: cooos A/S Pas.: Date: 08/08/96 

Reo1icate 1 Time: 14: 36 
Peak Area (A-s): 0.112 ~eak He19ht (A): 0.004 
Blank Corrected Pk He~ght (A): 0.004 

Stanc:ard number 1 applied. [0.200] 
Correlation coeff1c1ent: 1.00000 S1ope: 0.0221 

Mg2 IO: ST02:0.5 ug/L SeQ. No. : 00006 A/S Pos.: Date: 08/08/96 

Sample abs. ;s greater than that of the largest st~ndard. 
Repiicate 1 Time: 14: 37 
Peak Area (A-s): 0.313 Peak Height (A): 0.014 
Blank Corrected Pk Height (A): 0.014 
Concentration (ug/L ): 0.618 

Standard number 2 applied. [0.500] 
Correlation coefficient: C.98519 Slope: 0.0267 

H92 IO: STOJ:1.0 ug/L Seq. No.: 00007 A/S Pos.: Date: 08/08/96 

Samc1e abs. 1s greater than that of the largest standard. 
Replicate 1 Time: 14: 39 
Peak Area (A-s): 0.649 Peak Height (A}: 0,028 
Blank Cor-rected Pk Height (A): 0.028 
Concentration (u9/L ): '..037 

Standard number 3 applied. [1.000] 
Correlation coef~icient: 0.99752 Slope: 0.0275 

Hg2 ID: ST04=2.0 ug/~ Seq. No.: 00008 A/S Pos.: Date: 08/08/96 

sampie abs. 1s greater than that of the largest standard. 
Reol'.cate 1 Time: 14: 40 
~eak Area :A-s'!: 1.384 PQak Height (A): C.062 
Blank Correctec ~k ~e;ght (A): 0.062 
:once~trat·on iu;/~ l: 2.2~7 
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Slope: 0.03C2 

~----------------------~-~~---~-------~~~---~~-~~-----------------------------~ 
Hg: ID: STDS:S.O ug;L Seq. No.: 00009 A/S Pos.: 0ate: D8/08/96 

Samo1e abs. is greater than that of the largest stanaard. 
Replicate Time: 14: .i. 1 
Feak Area (A-s): 3.€'.: Peak Height (A): 0.160 
Blank Correctec ?k He19ht (A): 0. 160 
Concertratio~ (ug/L ·): 5.286 

Standarc numoer 5 app~1ed. (5.000] 
co~reiat,ci coe&f1c1e~:: 0,99908 Slope: o. 0317 

~92 ID: STD6:1C.O ug/L Seq. No.: 00010 A/S Pos.: Date: 08/08/96 

Sarrp1e abs. 1s greater than that of the largest s:andard. 
Reoi,cate . Time: 14: 42 
Peak Area (A-s): 7.29' Peak Height (A): 0.310 
Blank Corrected Pk Height (A): 0.310 
Concer::ratior, (u9/L ): 9. 793 

Stanoarc number 6 aoo·ied. (10.000j 
Correlation coefficient: 0.99973 Slope: C.0312 
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-------------------------------------------------------------------------------
=;ement Fi'.e: ~G_.ME~ Eiement: Hg2 wave1e,g~h: 253. 7 
Date: 08/08/915 Time: 14: 43 Slit: 0. 7 _ 
Cata ~,le: AB579.DAi ID/Wt File: A8579.IDw Lamo Cur ..e!'lt: o 
Technioue: MHS Calib. Type: Llnear E,er;y: 75 
Remar~ 1: STANDARDS: 2-105-1 
Remark 2: QC: 2-105-2 

~ f Displa,· Calilration - C:\AA_USER\AA_FILES\ELEHEHT\HG_.HEL • 
0.31~ -..........-~.:..86 

.,.,,.-· 
_.,.,...-

__ 

' 
,,/"' 

' /"
.-· 

,,,-·· 
. i .,,,,,.~···- _.,,. 
~ ~.: ..-485 
~ //./ 

i 
I 

.0;·/ Linear 
: /-·· S4 Corr. Coef.: B.99973 

Sloee: 8.8312~83 I 

8.B Concentration 10.000 

~ 





-------------------------------------------------------------------------------
E·ement ~,le: hG_.M£~ 
Da:e: 08/08/96 
Data File: A8580.0A

: 1 eme~t: 1-92 
T, me: 14: 53 
:ct"'t =; le: A65eo. IOw 

~aveiength: 253., 
Slit: 0. 7 ~ 
lamp Current: O 

Te::hnique: MHS Caiib. Type: L·:1ear :nergy: 75 
Remark 1: STANDARDS= 2-105-1 
Remark 2: QC= 2-105-2 

------~------------------------------------------------------------------------
Hg2 ID: STD BLANK-CA_ 2 Seq. No.: 00002 A/S Pas.: -- Date: 08/08/96 

Replica:e Time: 14: 53 
PeaK Area (A-s): -O.OCi Peak Height (A): -0.0CO 
Blank Corrected Pk He 1 ght (A): -0.000 

Auto-zero pe~formed. 

H92 ID: STD1:0.2 ug/L Seq. No.: 00003 A/S Pos.: Date: 08/08/96 

Replicate Time: 14:55 
PeaP< Area (A-s): 0.132 Peak Height (A}: 0,006 
Blank Corrected Pk He1ght (A): 0.006 

Stanoard number , applied. [O. 200] 
Cor~elation coefficient: 1.00000 Slope: 0.0276 

IO: STD2=0.5 ug/~ sea. No. : 00004 A/S Pos.: Date: 08/08/96 

Sample aos. 1s greater than that of the largest standard. 
Replicate 1 Time: 14:56 
Peak Area (A-s): C.33E Peak Height (A): o.014 
Blank Corrected P~ Height (A): 0.014 
Concentra:icn (ug/L ): 0.520 

Standard number 2 applied. [0.500] 
Correlation coeff,cient: D.99943 Slope: o.~285 

Hg2 ID: ST03:1,0 ug/L Seo. No.: OOCOS A/S Pos.: Date: 08/08/96 

Sample abs. is greater than :hat of the largest stanaard. 
Replicate 1 Time: 14: 58 
Peak Area (A-s): 0.707 Peak Height (A): 0.032 
Blank Corrected Pk Height (A): 0.032 
Concentration (ug/L ): 1.121 

Standard ~umber 3 appl·ed. (1.000) 
correlation coe~fic1ent: 0.99570 Slope: 0.0313 

Hg2 ID: STD4=2.0 ug/L Seq. No. : 00006 A/S Pas.: Date: 08/08/96 

Sample abs. 1s greater tr.an that of the largest standard. 
Rep1 icate , T1me: 15:0::J 
Peak Area (A-s): 1.428 Peak -!eight (A): 0.063 
Blan~ Ccrrectec ~k ~eight (Al: C.263 
ccncentrat'cn (ug/~ :: 2.02e 
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St~~ca~: ~u~cer 4 aos' ·ec. [2.ooJ; 
Corre,at1cn coe:f1c1er:: :.9992' Slooe: C.C316 

:c: $705=5.0 ug/L Seq, No.: 0C0Oi A/S Pos.: Date: 08/08/96 

Samele abs. is greater than that of the largest standara. 
Rec·, 1cate Time: 15:01 
Peak Area (A-s): 3.5e2 PeaK He,gr-:. (A): 0.161 
Blank Corrected Pk He·ght (Al: 0. 161 
Concentration (ug/~· ): 5.085 

Standard number 5 app~ied. [5:0CO] 
Corre,ation coef~icien-:.: 0.99986 S:ooe: 0.0320 

Hg2 :D: STD6=~0.0 ug/L ~Q. No.: 00008 A/S Pos.: Date: 08/08/96 

Sa~ple abs. is greater than that of the '.argest staidard. 
Repi icate T:me: 15:02 
Peak Area (A-s): 7.102 Peak ~eight (A): 0.319 
Blank Corrected P~ He1gr.t (A): 0.319 
Concentration (ug/~ ): 9.960 

Standgrd num!::>er 6 aopliec. [10.000] 
Corre1atior coefficient: C.99997 Slope: 0.0320 



E1eme~: File: ~G_.~E El eme~t: ,-h::2 wavelengt~: 253 .. 7 
:)ate: 08/:8/9€ Time: 1 5:C3 Sl~:: 0.? L 
Data =·le: AB580.DA• ID/Wt file: A6580.IDW :..arr.o Cu,.,.ent: O 

Tecr.nique: MHS cai,o. Tyoe: ·Linear ::nergy: i5 
Remar< 1: STANDARDS: 2-105-1 
Remark 2: ~:= 2-105-2 

MI Display Calibration - C:\M_USER\AA_FILES\ELEMEHT\HG_.HEL • I 

0.319- -,..........i;;.86 
,,,,.,.-

; _./-· 
__........... 

.,./ 
/ ____./· 

I 

!'I 

! 
... ~ 

) 

; 

_..
/--.:?ss-

l 
i _../ 
t ..,./· 
I _./ Linea,,
) /..Bs4 Corr . Coef. : 9.99997 
~S3 Slope: B.0320 

e.e Concentration 10.000 
I. 

4 
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::e~ent File: HG .~s~ Eiement: Hg2 Wave·e~sth: 253.i 
Ja:e: 08/C8/96 T1me: 15: 05 Slit: 0.7 L 
Da:~ File: A8588.DAT ID/Wt F•ie: AB580.IDW Lamp CJ rrent: O 
Tecrn,aue: M-!S Calib. Tyoe: Linear Energy: 75 
~emark 1: STANDARDS: 2-~05-1 
Rema~k 2: QC= 2-105-2 

~g2 ID: ICV:4,0 Jg/~ Seq. No.: 0000Q A/S Pos.: -- Dat.e: 08/08/96 

Reo'.icate Time: 15:07 
Pea~ Area (A-s): 2.988 Peak He,ght (A): O. 138 · 
Blank Corrected Pk Height (A): 0.138 
Concentration (ug/_ ): 4.314 

Hg2 ID: !CB Sec:. No.: 00010 A/S Pas.: -- Date: OB/08/96 

flep·1cate T1me: 15:08 
Peak Area (A-s): C.S'.5 Pea~ He19ht (A): 0.001 
a1ank Corrected Pk ~e,gnt (A): 0.J01 
:orcentration (ug/L ): 0.025 

i92 :D: CHE:K LO SeQ. Ne.: 0001 ~ A/S Pos.: Date: 08/08/96 

Re:,licate 1 ';ime: 15: 09 
,ea'< Area (A-s): C. , 54 Peak Height (A): C.007 
31anK Corrected Pk ~eight (A): 0.007 
Co~centrat:o~ (ug/L ): 0.214 

Hg2 ID: 38;39 MB3 Sec. No.: 00012 A/S Pas.: ::>ate: 08/08/96 

~eol, cate Time: 15:10 
~ea~ Area (A-s): 0.023 Peak Height (A): 0.001 
Blank Corrected Pk Height (A): 0.001 
:c,centrat10~ (ug/~ ): 0.025 

rD: 38:39 MB3 D Sec. NO.: 00013 A/S Pos.: -- Date: 08/08/96 

Rep1i ca:.e Time: 15:11 
~ea~ Area (A-s): 0.024 Peak He1ght (A): 0.001 
,~ank Corrected Pk Heignt (A): 0.001 
~o~centrat,on (ug/L ): 0.025 

192 rn: 38139 ~cs3 Seo. No.: 00014 A/S Pos.: Date: 08/08/96 

le:,:icate iime: 15: 12 
1eaK Area (A-s1: 3.77: Peak Height (A): 0.164 
s·a~~ Ccr~ected Pk Heignt (A~: C.164 
~o~centrat·o~ (ug/_ ): 5. •43 

Sec. No. : oo: 1 5 A/S Pos.: -- Date: 08/:8/96 
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::iec: iCate T,me: •5: • 3 
::ieak Area ;A-sl: 3.753 Pea~ Height :Al; 0.166 
31ank Cor-ectea P~ ~eight (A): 0. 166 
Concen:,ation (ug/L ): 5.193 

--------------~~~---~~-------------------------·-------------------------------
Hg2 IO: 131-59-20A Seq. NO.: 00016 A/S Pos.: -- Date: 08/08/96 

Rep1 icate Time: 15: 14 
oeak Area (A-s): 0.060 Peak Height (A): 0.002 
a~ank Correctec Pk ~eight (A): 0.002 
Concentration (u9/L ): 0.069 

Hg2 ID: 131-59-ZOA D Seq. No.: 00017 A/S ?os.: -- Date: 08/08/96 

Replicate Time: 15:16 
?eak Area (A-s): 0.050 ?aak Height (A): 0.002 
Blank Corrected Pk Height (A): 0.002 
Concentration (ug/L ): 0.060 

Hg2 ID: 131-59-168 sea. No.: 00018 VS Pos.: -- Date: 08/08/96 

Replicate Time; 15: 17 
Peak Area (A-s): 0.023 Peak Heigr.t (A): 0.001 
B'ank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.025 

Hg2 ID: 1 31-59-168 D Seq. No.: 00019 A/S Pos.: - Date: 08/08/96 

Rep 1icate 1 Time: 15:18 
Peak Area (A-s): 0.026 Peak Height (A): 0.001 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.038 

Hg2 IO: 131-59-168 MS Seq. No.: 00020 A/S Pos.: -- Date: 08/08/96 

Replicate Time: 15: 19 
Peak Area (A-s): 1.612 Peak Height (A): 0.068 
Blank Corrected Pk Height (A): 0.068 
Concentrat1on (ug/L ): 2.141 

Hg2 IO: 131-59-16B MSO SeQ. No.: 00021 A/S Pos.: - Date: 08/08/96 

Replicate Ttme: 15:21 
Peak Area (A-s): 1.559 Peak Height (A): 0.068 
Blank Corrected Pk ~eight (A): 0.068 
concentration (ug/L ): 2.129 

-~~-~------------------------------------------------------------------~~-~~-~-
Hg2 IO: 131-59-4ACE10A SeQ. No.: 00022 A/S Pos.: -- Date: 08/08/96 

~eo1 • cate Time: 15:22 
~eak Area rA-s): 0.029 Peak Height (A): ~.~c1 
81ar.k Corrected Pk Height (A): 0.00'. 
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Hg2 IO: 131-59-4ACE 1 0AD Seq. No.: 00023 A/S Pos.: - Date: 08/08/96 

Reolicate 1 Time: 15:23 
Peak Area (A-s): 0.026 Peak Height (A): C.001 
Blank Cor~ectec Pk Height (A): o.oo~ 
Concentration (ug/~ ): 0.028 

-----------------~-------~-~--~-----------~------------------------------------
Hg2 ID: CCV1=6.0 ug/L Seq. No.: 00024 A/S Pcs.: -- Date: 08/08/96 

Reolicate 1 Tirre: 15:24 
PeaK Area (A-s): 3.816 Peak Height (A): 0.172 
Blank Corrected Pk Height (A): 0.172 
Concentration (ug/~ ): 5.397 

Hg2 ID: cca, Seq. No.: 00025 A/S Pcs.: Date: 08/08/96 

Rec 1i cate 1 Time: 15:25 
Peak Area (A-s): 0.02, Peak He!ght (A): o.oo, 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.022 
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--------------- --------- ----------

::,t'Je·;r: =·le: A35B-~.:c,~ Aria· yst.: c;:011,E~ 
sa~:~e vo1~me: 10: m~ Nomina '. ilie • gn:: 1 . ::, g 

_c:. Samo le :o llieight D11utio-

0 s-o BLANK-CAL 
s-01=0.2 ug/L 

:: s-02=0. 5 ug/L 
3 Si03= '.. 0 us.IL 
4 SiD4:2.0 ug/L 
5 STD5,,5.0 ug/l 
6 STD5" 10. :J ug/L 

~ 
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---------------------------------------------
E1errert =i:e: ~~--~E~ Ei ement: l-'g2 Wavelergtn: 253.7 
Date: OS/08/96 7 ime: 15: 48 Slit: 0.7 L 
~ata F'le: Aese·.oA ID/Wt Fi1e: A8581.IDW Lamo Current: O 
i e:t> 0 

'. Q1..e: M~S Cal1b. Type: Linear Energy: 75 
Remark 1: SiANJAROS: 2-105-1 
Remark 2: QC= 2-105-, 

---------~-~--~-~-----------------~-----------------------------~---~~-~--~----
Hg2 IC: STS SLANK-CA_ i Seq. No.: 00002 A/S Pos.: Oate: OB/08/96 

Re::;1 ·cate Time: 15: 49 
Peak Area (A-s): O.OC1 Peak Height (A): -c.ooo 
Blank Corrected ~k Height (A): -0.000 

Auto-zero performed. 

Hg2 I~: STD1:G.2 ug/L Sec. No.: 00003 A/S Pos.: Date: 08/08/96 

Recl1cate Time: 15:SC 
Peak Area (A-s): 0.135 Peak Height (A): 0.006 
BlanK Corrected Pk Heig~t (A): 0.006 

Sta,,dard numbe .. 1 applied. [O. 200) 
Correl at ion coefficiert: 1. 00000 Slope: 0.0301 

Hg2 ID: STD2:C.5 ~9/l Seq. No.: 00004 A/S Pos.: Date: 08/08/96 

Sample aos. is greater tnan that of the largest standard. 
Rep· icate 1 Time: 15:52 
PeaK Area (A-s): 0.328 Peak Height (A): 0.015 
Blank Corrected Pk Height (A): 0.015 
Ccncent~ation (ug/L ): 0.483 

Standard nu:nber 2 acp1 iec. [O. 500] 
Corre~ation coefficie~t: 0.99955 Siope: 0.0292 

Hg2 ID: STC3=1.0 ug/L Seq. Ne.: 00005 A/S Pos.: Date: OB/08/96 

Sample abs. 1s greater thar that of the largest standard. 
Rep l. i cate 1 Time: 15:54 
Peak Area (A-s;: C.6f9 Peak Height (A): 0.031 
Blark Corrected Pk Heig~t (A): 0.03i 
Conce,trat1on (ug/L ): 1.047 

Sta:idard number 3 aoolied. [1.000] 
Correlation coefficient: C.99924 Slope: 0.0303 

~~~~~~-----------------------------------~------------------~-----~-------~----
~g2 ID: STD4:2.0 ug/L Sec:. No. : 00006 A/S Pos.: Date: 08/08/96 

sa~ple abs. ·s greater tha, that of the 1argest standard. 
Rec·,cate 1 T;-ne: 15:5: 
Fe2.1<. Area (~-s:: ~.39: =eai<: ;.ieigrit (A.): 0.054 
E'ank :c.. recte~ ?~ he•g~t {A': o.,5£ 
c::>~~ent""'e:·ori (us/- '1: 2.1-g 
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Standard ru.11:>er .: .3po· 1ec. [2.000; 
Ccrrelat'on coe::;c,ent: 0.99902 s1ope: c. o3 • 7 

1-92 IO: STJ5:5.0 ug/L SeQ. No.: 00007 A/S Pcs.: Date: 08/06/96 

Sample aos. is greater than that of the largest stanaara. 
Reo11cate· 1 Time: 15: 56 
Peak Area (A-s): 3.326, Peak Height (A): 0.'.49 
B1ark Correctec Pk He·ght (A): 0.149 
Concentration (ug/L ): 4.699 

Standard number 5 applied. [5.000] 
Correlation coefficient: 0.99930 Slope: 0.0301 

Hg2 IO: ST06=1C.O ug/L Seq. No.: 00008 A/S Pos.: Date: 08/08/96 

Sample abs. is greater than that of the largest standard. 
Replicate 1 Time: 15:57 
Peak Area (A-s): 6.823 Peak Height (A): 0.309 
Blank Corrected Pk Height (A): o.309 
Concentration (ug/L ): 10.247 

Standard number 6 acp 1 ied. (10.000] 
Correlation coefficient: 0.99976 Slope: 0.0307 



E·1:rient ~1'.e: 1-iG_.M::.. Ei ernent: Hg2 wavelengtn: 253,i 
Date: CB/08/96 Time: 15: 57 Slit: 0. 7 L 
Data F11e: AB5S~.QAT ID/Wt File: A8581.!0~ Lame Curre1:: o 
i ec"ln i oue: "IHS Calib. Type: Line3r E~ergy: 75 
~emark 1: STANDA~DS: 2-105-1 
Remark 2: QC= 2-,05-2 

I 
~ I Display Cal~ation - C:\AA_USER\AA_FILES\ELEHENT\H6_.HEL • 
0.309- -

~S6 
.,,.,...../·--· 

__/-
__.,,r' 

/" .,,,.,....... ~-----" _,.<.............._85~ 
' : __.,,,........... 
' ' ....,.,.' 

Linear: .Jd"s4 
Corr. Coef.: B.99976 

~ Sloee: 0,8387 
e.e Concentration 10.eee 

I.. 



!:!ne•ant Fi"e: ~553~.=~~ Analvs-::: CROKER 
Sa-noie-Vo;une: ·;:;c 'TIL. Nominal we·ght: 1.0 g 

.cc. Weight D~'uticn 

0 STD BLANK-CAL. 2 
1 ST01=c.2 ug/L. 
2 ST02:J.5 ug/L 
3 STD3': ~. 0 ug/L 
4 STD4=2.0 ug/L 
5 STD5=5.0 ug/L 
6 STD6=~0.0 ug/:.. 
7 ICV:4. O ug/L ; -IC. 
8 ICB 
9 CHEC,< :..O 

10 131-5;-40E10AB 
11 131-59-40:lOAB: 
12 131-59-4E'.OA 
13 131-59-4E"OA D 
14 131-59-4F"OC 
15 131-59-4F'0C D 
16 131-59-4FG10C: 
17 131-59-4FG10C~O 
18 131- 5 9- 17 C 
19 131-59-17C D 
20 131-59-19C 

·21 :31-59-19: J 
22 CCV1:6.0 ~g/L 1·1 
23 CCB1 

3·2 .1 

http:131-59-4E'.OA


-------------------------------------------------------------------------------

E•emen: File: Hu_.~E~ Eiement: 1"192 Wavelength: 253.: 
)ate: 05/08/96 7'.r.ie: 16:04 Siit: 0.7 L 
)a:a Fiie: AB58~.JAT :O/\olt r=,le: A8562.IDW Lamp Current: O 
:-echn·ciue: MHS Ca1ib. Type: Linear Energy: 75 
~emarK 1: STANDARDS= 2-105-1 
~emark 2: QC= 2-105-2 

----------------~~-~-~--,---------------------------------------~-~-----~~-~--~
Hg2 ID: S70 6,ANK-CAL 2 Seq. No.: 00002 A/S Pos.: Date: 08/08/96 

~epl icate Tirne: 16:05 
Peak Area (A-s): -0.003 Peak Height (A): 0.000 
Blank Corrected Pk He,gnt (A): C.000 

~uto-zero performed. 

.. g2 ID: STD1:0.2 ug/L Sec;. No.: 000C3 A/S Pas.: -- Date: 08/08/95 

Replicate 1 Time: 16:06 
=>eaK Area (A-s): O. 148 Peak Heig~t (A): 0.007 
BlanK Cor~ectec Pk Height (A): C.007 

Stancard nuiroer 1 a::,pl ,ec. [0. 200) 
:orrelation coe~ficient: 1.00~00 Slope: 0.0336 

IO: STD2=0.5 ug/~ Seq. No. : 00004 A/S Pos.: Date: 08/08/96 

iaMp·e acs. ~s greater tnan that of the larsest standard. 
~epl ·cate 1 Time: 16: 07 
>eak Area (A-s): C.372 Peak Height (A): 0.C17 
BlanK Correctec Pk Height (A): 0.017 
:oncentration (ug/L ): 0.513 

5tandarc riumoer 2 aoc:1 ied. [o. soc] 
:orrelaticn coefficie,t: 0.99974 Slope: 0.0344 

IC: STv3=1.0 ug/l Sec. No.: 00005 A/S Pas.: Cate: 08/08/96 

;ample abs. 1s greater tha~ that of the iargest standard. 
~epl icate T,me: 16: 09 
Peak Area (A-s): 0.725 Peak Height (A): 0.034 
1iank Corrected Pk Heigit (A): o.n4 
;oncentration (ug/L ): 0.983 

~tandarc number 3 a~o~·ec. (1.00~~ 
:c~relat'.on coef~-c,ent: 0.99986 Siooe: C.0339 

192 IJ: STD4=2.0 ug/~ Seq. No.: 00006 A/S Pos.: Date: 08/08/96 

Sample abs. is 9reater than that of the iargest standara. 
:ec1icate 1 T~me: 16:'0 
•eak Area (A-s): ·.55~ Deai<. Height (A): 0.074 

' ' ,.. :1'"';:r,cent.ra: ion , : :: • 'i Ct'. v:: -

~ ,:
-...) ,.: ,l 

http:r,cent.ra
http:c~relat'.on


~:yaarc nwrn:,er 4 appiiec. (2.00J] 
Correlat·on coe;ficient: J.99884 Slope: 0.0364 

Hg2 10: STD5=5.0 ug/~ Seq. No.: 00007 A/S Pcs.: Cate: 03/06/96 

Samele acs. is greater than tnat of the largest standarc. 
~e::, i, cate 1 iime: 16:11 
PeaK Area (A-s): 3.408 Peak Height (A): o. 160 
Blank Corrected Pk Height (A): 0.160 
Cc~centrat1on (ug/L ): 4.410 

Standarc number 5 app11ed. [5.000~ 
::,rrelation coefficient: 0.99730 Slope: 0.0329 

Hg2 ID: STD6=10.0 ug/L Sec;. No.: 00008 A/S Pos.: Date: 08/08/96 

Sample abs. 1s greater than that of the largest standard. 
Repl 1cate 1 Time: 16: 12 
Peak Area (A-s): 7,005 Peak 1-feight (A): 0.325 
B~ank Corrected Pk Height (A): 0.325 
Ccncentrat,on (ug/l ): 9.879 

Standard nu~ber 6 applied. [10.000] 
Correlation coefficient: 0.99941 Slope: 0.0326 



1 

l:·e:ne:it File: HG_.'"4EL Ei en,ent: H92 ~ave;engt:i: 253.7 
I )ate: 08/08/96 Time: 16: 13 Siit: 0.7 L 
Data ~i1e: A65E~.DAT ~0/Wt File: A6582.ID~ Lamp Current: O 
Tec!'\n1q:.;e: MHS Caiib. Type: Linear Energy: 75 
~e~arK 1: STANDARDS= 2-105-1 
RemarK 2: QC= 2-,05-: 

HI Di;;.play Calibration - C:\M_USER\AA_FILES\ELEHENT\H6_.HEL • 
0 .&'>5- -,,·"-86 

//
,/.... 

/ ..•/ 

/_,..,,/ . 
?I -_;j /~7s;
~ _,,.J 

__/,... 
_,,,/ 

Linear..-~4 
Corr. Coef.: 0.99941 

~ Slope: B.0326 
0.0 · Concentration 18.000 

I... 

~~3 - . 
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~iemer-t r· :e: HG_.ME Element: H92 wavelength: 253.7 
Date: 08/CB/96 Time: 16: 15 Slit: O. i ;,, 
Da:a ~,1e: AB582.JA~ ID/Wt Fi'e: AS582.:ow Lamp Cur~er.t: 0 
iechr.~Q\Je: MHS Cal:o. Type: ~:rear Energy: i5 
RemarK 1: STANDARDS: 2-105-1 
~emar~ 2: QC= 2-105-2 

----~---------~--------------------------------------------~-------~--~--------
~g2 ID: ICV:4.0 ug/L Seq. No.: 000D9 A/S Pos.: -- oa-:.e: 08/08/96 

Repl 1 cate Time: 16: 16 
Peak Area (A-s): 2.913 Peak Height (A): 0.133 
Blan~ Cor~ecteo Pk Height (A): 0.133 
Concentration (ug/L ): 4.076 

--~~---------------------------------------------------------------------------
Hg2 ID: ICB Seq. No.: 00010 A/S Pos.: -- Date: 08/08/96 

Reol•cate Time: 16:17 
Peak Area (A-s): 0.003 Peak Height (A): 0.000 
Blank Corrected Pk Heignt (A): 0.000 
Cor.ce~tratior (ug/L ): 0.000 

Hg2 ID: ChECK LO Seq. No.: 0001 1 A/S Pos.: -- Date: 08/08/96 

Repiicate 1 Time: 16: 18 
Peak Area (A-s): 0.137 Peak Height (A): 0.006 
BlanK Ccrrec~ed Pk Height (A): 0.006 
Co~centration (ug/L ): 0.185 

Hg2 ID: 131-59-4DE10AB Seq. Ne.: 00012 A/S Pos.: -- Date: 08/08/96 

Rep l 1cate Time: 16: 19 
Peak Area (A-s): C.015 Peak Height (A): 0.000 
Blank Corrected Pk Height (A): D.000 
Concen:ration (ug/L ): 0.012 

Hg2 ID: 131-59-4DE10ABD SeQ. No.: 00013 A/S Pos.: -- Jate: 08/08/96 

Replicate Time: 16:20 
Pea~ Area (A-s): 0.013 Peak Height (A): 0.001 
Bia~k Corrected Pk Height (A): o.oo· 
Concentration (ug/L ): 0.015 

---~-----------~--~----------~~~-----------------------------------------------
Hg2 ID: 131-59-4E10A Seq. No.: 00014 A/S Pos.: -- Date: 08/08/96 

Re:i11cate , T·me: 16:21 
Peak Area (A-s): 0.012 Peak Heignt (A): 0.000 
Blank Corrected Pk Height (A): 0.000 
Concentration (ug/L ): 0.009 

Yg2 !D: i3~-59-4E1CA D Seq. 1,c.: J0C15 A/S :,as.: -- Date: 08/08/96 

32S 

http:AB582.JA


-e~~ ~'ea (A-s.: C.013 
~:an~ Corrected Pk Height (A): C.00, 
Conce~:ra: 1 on (ug/~ ): 0.022 

H92 IO: •31-59-4F10C Seo. No.: 

Rei:;i1cate 
Pea~ Area (A-s): 0.051 
BlanK Corrected Pk Height (A): 0.002 
Concentration (ug/L ): 0.062 

ID: ~3,-59-4F10C 0 Sec.. No. : 

Replicate 
PeaK Area (A-s): 0.045 
Blank Corrected PK Heignt (A): O.0C2 
Concentra:,on (ug/L ): 0.052 

Hg2 !D: 131-59-4FG1CCJ . SeQ. No.: 

Reo1 'cate 
PeaK Area (A-si: 0.089 
Blank Correcteo Pk Heig~t (A): a.co• 
Corcentrat,on (ug/L ): 0.117 

Hg2 ID: 131-59-4F=°G10CDD Seq. No.: 

Rec· icate 1 
Peak Area (A-s): 0.097 
Slank Corrected Fk Heig~t '.A): 0.004 
Concentration (ug/L ): 0.126 

Hg2 IO: 131-59-17C Seq. No.: 

Re;,11cate 
Pe3( Area (A-s): C.O•C 
Bla~K Corrected PK ~eight (A): 0.002 
co~centration (ug/L ): 0.065 

Hg2 IO: ~31-59-17C D Seq. No.: 

Rep1~cate 
Peak Area (A-s): 0.047 
Bia~k Corrected ~k ~eig~t (A): 0.002 
Co~centrat ~or. (ug/~ ) : 0. 065 

Hg2 ID: • 31-59- '. 9C Seq. No.: 

Re:,'., ca:.e 
PeaK A~ea '.A-s:: C.CBE 
s·2~K C~rrec:.ec ~~ ~e·g·: CA;· 0.)0t 

00016 A/S Pos.: 

Ti me: 1s: 23 
?eak He19rt (A): 0.002 

00017 A/S Pos.: --

Time: 16:24 
Peak Heigrt (A): 0.002 

00018 A/SPos.: 

Time: 16:25 
Peak He'ght (A): 0.004 

00019 A/S Pos.: 

Time: 16:26 
Peak Height (A): 0.004 

00020 A./S Pos.: 

Time: 16:27 
Peak Height (A): 0.002 

OC021 A/S Pos.: 

Time: 16:28 
Peak Height (A): 0.002 

0:022 A/S Pas.: --

i ime: 16: 29 
Peak Height (A;: C.004 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

08/08/9e 

08/08/96 

08/08/96 

08/08/96 

08/0B/96 

08/08/96 

08/08/96 

3., n .. ) 
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H52 :D: 13l-59-'.9C D Seq. No.: 

Replicate 
Peak Area (A-s): 0.082 
Blank ~orrected Pk ~e,gnt (A): 0.004 
Ccncenuaticn (ug/L ): 0.108 

Hg2 ID: CCV1=6.0 ug/L Se<i. Ne.: 

Replicate 
PeaK. Area (A-s): 4. 151 
B~ank Corrected Pk Height (A): 0.188 
Concentration (ug/L ): 5.766 

Hg2 ID: CCB1 Se<i. No. : 

Replicate 
Peak Area (A-s): 0.002 
Blank Corrected Pk Height (A): 0.0CO 
Concentrat,on (ug/L ): 0.G00 

00023 A/S Pos.: -- Date: 08/08/96 

Time: 16: 30 
Peak He19ht (A): 0.004 

00024 A/S Pos.: -- Date: 08/08/96 

Time: ~6:31 
Pea~ Height (A): 0.;88 

00025 A/S Pos.: - Date: 08/08/96 

Time: 16: 33 
Peak Height (A): 0.000 



luiwe·o.,: 1-· e: ~c::iE, . .!.'.Jf'I' 

oa~ple-vc· ... n-;e: ,CO~~ 

Loe. Sam;;~e r:: 

0 STD BLANK 
ST01:0.2 ug/L 

2 S~J2:0,5 ug/L 
3 S7J3=1.0 ug/L 
4 S7J4:2.0 ug/L 
5 ST)5:5.0 ug/L 
6 ST~6=1C.C ~9/L 

An;;, 'VSt: ~HUl<'.t:!'-'. 
l'-J-:-- .. ir:a' weight: 1.0 g 

W@ig!:t. Dilution 
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----------

e~e~~ ;1·e: HG .ME~ 
· emer.:: ~g:2 
~,nt Oat?: Ma1r·S~COi. 

?~int: Cal,b. :urve 
Remar~s: 

s~ANCAR0S: 2-105-5 
CC= 2-105-6 

:NS"'."RU"1ENT: 5180 
wave1ength: 253. 7 PeaK 
S1gral Type: AA 
Read T1me: 30.0 
sa~cle Replicates: 
Standard Reol1cates: 

F~AME: 
Fi ame Type : A, :-
Oxidant Flow: 10.0 L/min 

CALIBRATION: 
Sc1utions ID 

' Cal i::i. B1ank :sro BLK 
Stancard 1 :sro 
Stancard 2 :sro 2 
Stanc:ard 3 :sro 3 
Stanoard 4 :sro 4 
Stardard 5 :sro s 
Stanoard 6 ,STD 6 
Calibration ur,ts: ug/L 
Calibration Type: Linear 

QC: 
~atr1x Check ~alculatiois: 
% o,f~erence for Dup1s: No 
% Recovery for Spike: No 

A.n3' vst: CROK::G 
Feak Storage: ~o~e 

TeCn'110Ue: "11-S Ver~1cn: i .01 
S1·t: 0.7 Low 
S, gna 1 Measuremer.:: PeaK He· ght ( 5 l 
Read De~ay: 1.0 BOC --~e: 2 

Flame Serisor: On 
FJe1 i='low: 2.0 L/m,n 

Cone I 
I 

' G.200: 
c.soo: 
1. ooo: 
2.000: 
5.000' 

,o.ooc: 
Sample Units: ug/L 

Locat1ors: 
Locations: Coric: 

33. 



:le~e,i: Fi:e: .. :;_.~EL 
Date: os11319e 

E'eme~:: Hg: 
-:-·,me: og:4i 

Wavelength: 253.7 
Slit: 0. 7 L 

Da:a ~;·e: A;s:;.DAT ID/Wt ~,le: A8587.i0~ Lame current: o 
Techn 1q..;e: '4i-i2 Cal ib. Type: Linea" Energy: 75 
Remark 1: STANDARDS= 2-105-5 
Remark 2: QC= 2-105-6 

Hg2 SeQ. No.: 00003 A/S Pos.: -- Date: 08/13/96 

Rec l i ::ate Time: 09:42 
Peak Area (A-s:: -0.007 Peak Height (A): -0.001 
Blank correctec Pk Height (A:: -0.001 

Auto-zero performed. 

--------------------------------------------------------------~----------·-----
1-192 ID: s-01:c.2 ug/L Seq. No.: 00004 A/S Pos.: -- Date: 08/13/96 

Reol icate 1 Time: 09:43 
Peak Area (A-s): 0.128 Peak Height (A): 0.005 
Blank correcteo ?k Hei9r: (A): C.005 

Standard nurr.ber 1 aop11ed. [0.200] 
Correlation coe;f1cient: 1.00000 Slooe: 0.025i 

Hg2 ID: ST02=0.5 ug/L Seo. No.: 00005 A/S Pos.: Date: 08/~3/96 

Sample abs. is greater tha~ that of the largest standard. 
Rep i icate Time: 09:44 
0 eak Area (A-s): 0.369 Peak Height (A): 0.016 
Blank Corrected Pk He·ght {A): 0.016 
Concentration (wg/L ): 0.636 

Standarc number 2 aop1ied. [0.500) 
:orrelation coeff~cient: C.98133 Slope: O.Q311 

~92 ID: ST03:1.0 ug/L Seq. Ne. : 00006 A/S Pos.: Date: 08/13/96 

Samp1e abs. is greater than tha: of the largest standard. 
Replicate Time: 09:46 
0 eak Area (A-s): 0.740 Peak Height (A): 0.031 
;lank Corrected Pk Height (A): 0.03i 
Concentration (ug/L ) : 1 . 008 

3:andard number 3 applied. [1.000) 
;orre1atior. coe~ficient: C.99743 Slope: 0.0313 

ig2 ID: STJ4:2.0 ug/~ Seq. Ne. : :J0007 A/S Pos.: Date: 08/i3/95 

~a~ple abs. is g~ea:er than t~a: of the largest s:andard. 
~ecli:::ate Time: 09:47 
.:,e~I<. Area ,'.A-s': 1.6"4 Peak He1gti: (A): 0.0E9 
s·a"~ :crre::e: F~ ~e,grt (Al: O.C6S 
:::rice'"'t ..·a:·:::.-. · .... g.-·,_ ): z.:~E 



St.~11::a··d -1umc-er .:: 3c::,ile::. [2.JO:'.J; 
· cc•·elat1on cceff,:,~n:: 0.9;697 

--·--~---------------------------------------~------------------------~--------
IC: S705=5.0 u;/_ Seq. No.: ooooa A/S Pos.: Date: 08/'3/9€ 

Samole abs. is greate~ than that of the 1arges: standard. 
~ep i ~ cate 1 T'me: 09:48 
Peu Area ( A.-s): 3. 953 Peak Height (A): 0.11>9 
s·ank Corrected Pk He'gnt (A): 0. 1€9 
Concentration (ug/L ): 4.968 

S:andard number 5 apol1ed. [5.000) 
Correlation coefficient: 0.99963 Slope: 0.0339 

lig2 ID: ST06: 10. 0 ug/L Sec. No.: 00009 A/S Pos.: Date: 08/13/96 

Samo1e abs. 1s greater than that of t~e largest standa~d. 
Repl ,cate Time: 09: 49 
Peak Area (A-s): 8.0~4 Peak Height (A): o.342 
Blank corrected Pk Height (A): 0. 342 
CoPcentration (ug/L ): 10.093 

Standa rd number 6 aop 11 ed. [ • O. 000 l 
Correiation coefficient: 0.99991 Sloce: 0.0341 



: · e11ent F 1 • e: HG_. ~L. Ele::ient.: 1-19;: Wave'e~gth: 25S.~ 
)ate: 08/13/96 Time: 09:50 Slit: 0.7 L 
)ata Fiie: AS587.DAT :J/Wt f1:e: AS5E7.!DW Lamp CJrrent: O 
rechr.~Que: M-iS ~a-ib. Type: Linear Ene!"gy: i5 
~emark ,: STANDA~OS= 2-105-5 
~e~arK 2: QC: 2-105-5 

I~I Display Calibration - C:\AA_USER\AA_FILES\ELEHEHT\HG_.HEL +! 

0.342- -
_/:;;.86 

...... __./ 

,../ 

.,,,,.,../ 
,,/ 

. : 
.,,.../·----

.. -... vi 
/.-c..;S5

C: 
_,...,,,,.•../ 

Linear.---2 34
_./ 

Corr. Coef. : 0. 99991 
Sloee: B.0341:p2~ 0.B Concentration 10.BBB 

I. 

3.-. !"'.'.
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:L,.,,e~'=": =- ie.: .:.352.c. :uw Ana 1yst: :R:)KE~ 

Sa.Mp = ·,<; i urre: · :: n_ Nomi'1:.i we,gh:: 1.c g 

.cc. Weight ::i- 1ut ion 

0 STD 8:.All:K 
ST01::::.2 u9/:.' 
STD2=G.: 1..19/L 
ST:l3= ~.::: ug/;_ 
ST:)4:2.0 ug/L 
ST05:5.C ug/L 

6 STOe=tO.o ug/v 
1 I:V:4.C ug/. ;. 
3 ICB 
9 CHECK LO 

,o 38139 M64,, 38139 "164 D 
12 38139 L:S4 
13 38139 LCS4 D 

131-59-12C 
15 131-59-12C 0 
16 131-59-12C MS 
17 131-59-12C MSD 
18 131-59-12DE 
19 131-59-120E :::> 

20 131-59-13A 
2·, 137-59-13A u 
22 131-5:i-138 
23 131-59-138 D 
24 131-59-13D 
25 131-59-13D OX1 
26 131-59-13DDX10 
27 131-59-13DE 
28 131-59-130E :> 
29 131-59-14A 
30 131-59-14A 0 
3~ 131-59-120 
32 131-59-120 ox, 
33 131-59-12DDX10 
34 ccv~=s.o ug/L 
35 CC81 

33c; 



------------------------------------------------------------------------------
E;e~e~t F·'.e: ~G_.~;_ Element: H52 wavelengtn: 253.7 
Cate: 08 / ~ 3/96 T11ne: 09: 58 S1~t: 0.7 L 
C~t~ :,ie: ~8538.~A ID/Wt Fiie: A8588.IDW Lam~ Current: O 
Tec:r11c1..e: MHS Cal 0 b. Type: .inear Ener3y: 75 
Rema r1< i : s-:- ANDARDS= 2- 10 5-5 
Remark 2: QC= 2-105-6 

Hg2 IC: S:C BLANK Sec. No.: 00002 A/S Pos.: Date: 08/13/96 

Rec'1cate 
Pea{ Area (A-s): -0.000 
Bla~k Correctea P{ Heig~t CA): 0.000 

T1me: 
Peak 

10:00 
He'ght (A): o.ooc 

Auto-zero perfonnec. 

Hg2 ID: S~D1:0.2 ~s/~ Sec;. No.: 00003 A/S Pos.: Date: 08/13/96 

Rer::;1cate Time: 10:01 
?eai<. Area (A-s): o. '52 Peak Height (A): 0.006 
Qiank :or~ecteo Pk Height (A;: 0.006 

Stancard nJmber , applied. [0.200) 
Corre1atio~ coeff1c·ent: i.00000 Slope: 0.032~ 

---------------------------------------------------~-~--~---~-~~--------------
ijg2 ID: STD2=0.5 ug/L Seq. No.: 00OC4 A/S Pos.: Date: 08/13/96 

Samp•e abs. is greater tnan tnat of the largest standarc. 
,ep 1 'cate Time: 10:02 
jeak Area (A-s): 0.382 Peak ~eight (A): 0.017 
S:anK Corrected Pk ~eight (A): 0.017 
:o~certra{·on (ug/~ ): 0.516 

Stanoard rumber 2 appliec. [0.500] 
Correlatior coefficient: 0.99965 Slope: 0.0330 

Hg2 ID: STD3=1.0 ug/L Seq. No.: 00005 A/S Pos.: Date: 08/13/96 

~a~oie abs. is greater than that of the largest standard. 
Rep:1cate Time: 10:04 
?eaK Area (A-s): O.BC4 PQak ~eight (A): O.D35 
~·ank Corrected Pk Height (A): 0.035 
Concentrat·on (ug/L ): 1.059 

5taMa'"d numoer 3 appl1ec. [1.000) 
:or'"elation coefficient: 0.99886 Slope: 0.0345 

~g2 IO: ST)4=2.0 ug/L Seo. No.: 00::l06 A/S Pos.: Date: 08/13/96 

<:;arro le ats. , s gre ate~. tha!: that of the : argest standard. 
~e;::i:cate 1 -:-,me: :::C5 
~ea• Area ;A-s): '. .6C8 Peak ~eign: (A): :l.071 

3,;-• I
,J • 



5t~n=arc r~~oe~ ~ 3co~1ec. :2.GCO] 
Corr~iar·=r. c=e:fic;e~t: c.;9362 Siope: o.:352 

H9.: ID: STD5=5.C ug/_ Seq. No.: OOC07 A/S Pos.: Date: 05/13/96 

Samole abs. 1s greater than that of the lar9est standard. 
Reol·cate Time: 10:06 
Peak Area '.A-sJ: 4.!J:J4 Peak Heignt (A): 0.177 
Sla:.k Correc:ed P~ ~eight (A): 0.1i7 
Concentratio~ (ug/L ): 5.C37 

Stardard numi:e,. 5 aopl 1eo. [5.:J0C: 
Correiat·on coeff1ciert: 0.99995 Slope: 0.0354 

Hg2 :J: STD5=10.0 ug/L Seq . No. : 00008 A/S Pos.: Date: 08/13/96 

sa~pie abs. 1s greater than that cf the largest standard. 
Repiicate 1 Ti111e: 10:07 
Peak Area (A-s): 7.998 Peak Height ~A): 0.360 
Blank Corrected Pk He1grt (A): 0.360 
Concentrat·cn '.ug/~ ): 10.169 

Standard number S apol ied. [ 10. 000] 
Correlation coef~ic1e~t: 0.99994 Slope: 0.0359 

3 '> .... 
. ) 'j 



::·e:iie,.,: ;-.~e: YG_.i,;=:;_ E"eme!;t: Hg:.' Wavele~9th: 2:;.~ 
Date: 08/'3/96 7 1me: ·0:10 S 1 it: '.J.7 _ 
Data C'.ie: AB5~S.:A- ID/Wt F~le: AB588.IDW Lamp C:.Jr~en:· C 
'iecrricue: M~S ::al '.b . ..,.ype: _ '.near Energ>·: 75 
~emark ~: SiANOARJS: 2-105-5 
Re~ar~ 2: QC= 2-,05-t 

I 

r1 I Di:.pla'l Calibration - C:\AA_USER\AA_F[LES\ELEMENT\HG_.HEL •1 

0.360- -
.......--~86 

/.-
/J 

I ,,.,,.....-· 
____,,,,,,J_/_..-

I. 
I 

. ?"..../
!'lI 

I 
.:l "'. 

__./__../-~S5.;:' ,.,.-
_.r··l _./ 

lineafl ....B34 

4 Corr. Coef.: 0. 99994 
Slope: B.0359I 

i 
I 

B.B · Concentration 10.008 
' 

IJ 



:;e-ne~: F'ie: riG_.1-4::_ E·err:ent: Hg2 Wavelengt~: Z53.7 
Da:e: 08/13/96 7 1me: 18:12 S'.it:0.7L 
:)a:3 =;1e: AB538.0Ai iD/Wt File: A8588.ICW \.amp Current: O 
Tec~n,QJe: MHS Cali~. Type: .,near Energy: 75 
Remark 1: STANDARDS= 2-105-5 
Re~arK 2: CC= 2-1:)5-6 

Hg2 ID: JCV:4.0 ug/L Sec;. No.: 

Rep'.'.cate 
Peak Area (A-s): 3.225 
3'.ank Corrected Pk Heigh: (A): 0.144 
Ccncentrat1on (ug/L ): 4,J14 

t-<g~ 1:): !CB Seq. No.: 

i<e::, • icate , 
Peak Area (A-s): 0.012 
Slank Corrected?~ Height (A): O.OCO 
C~nce~traticn (ug/L ): 0.008 

Hg2 I~: CHECK ~O Sea. No.: 

Replicate 
Peak Area (A-s): 0.162 
BlanK Corrected Pk Height (A): 0.007 
Ccncentration (ug/L ): 0. 196 

Hg2 !O: 38139 MB4 Seq. No.: 

Replicate 
Pea~ Area (A-s): 0.010 
81a~k Ccrrected Pk Heignt (A): 0.000 
Concentration (ug/L ): 0.008 

Hg2 !0: 38139 M84 D SeQ. No.: 

Repl icat.e 
~ea~ Area (A-s): 0.013 
Blank Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.017 

~92 ID: 38'39 LCS4 Seq. No.: 

~ep1icate 1 
Pea~ Area (A-s): 3.904 
s;ank Corrected Pk Height (A): 0.110 
concentration (ug/L ): 4.i30 

00009 A/S Pos.; 

Time: 10:13 
Peak Height (A): 8.144 

00010 A/S Pas.: --

Time: 10: 14 
Peak Heignt (A): o.ooc 

00011 A/S Pos.: --

Time: 10: 15 
Peak Height (A): 0.007 

00012 A/S Pos.: --

Time: 10: 16 
Peak Height (A): 0.000 

00013 A/S Pos. : --

Time: 10:17 
Peak Heignt (A): 0.001 

OOOi4 A/S Pos.: --

Time: 10:18 
Peak Height (A): 0.110 

Date: 

Date: 

Date: 

. Date: 

Date: 

Date: 

08/13/96 

CB/13/96 

08/13/96 

08/13/96 

08/'. 3/96 

08/:3/96 

~-~----------------------------------------------------------------------------
Hg2 I'.); 38139 LCS4 C seq. t..c.: 00015 A./S Pas.: -- Date: 08/'3/96 

3.1 i} 

http:S'.it:0.7L


t'CtdJ l'-~ ... t: I 1111::: 1U: I~ 

iP~a" Ar-eil (A-s•: 3.83~ Peal-. Height fA): 0.167 
s:ank Cor~ected P~ Heig~t (A;: 0.167 
:oncentra:ion :Jg/L ): 4.665 

---~-------~-------------------------------------------------~----~--~---------
Hg2 ID: 131-59-12C Seq. No.: 

Rec· 1cue 1 
Pea~. Area (A-s;: o. o.::: 
BlanK :orrec~ed Pk Heigr.t (A): 0.002 
Ccncentrat1on (ug/L ): 0.045 

ID: 131-5S-12C 0 Seq. Ne.: 

Rep:1ca:e 
P<!aK A.-ea (A-s): 0.03E 
Blank Corrected Pk Heig~t (A): 0.001 
co~centration (ug/L ): 0.036 

~g2 ID: i31-59-12C MS Seo. No.: 

~ep i icate 
~eak Area (A-s): 2.175 
Blank Correcteo Pk Height (A): 0.D95 
Concentration (ug/L ): 2.651 

Hg2 ID: 131-59-12C MSD Seq. Ne.: 

~e:: i icate 
Peak A,.ea ( A-s l: 1. 883 
~lank Correc~ed ~k ~eight (A): 0.081 
~oncen:ration (ug/L ): 2.271 

-tg2 I'"·· 131-59-"2DE Seq. N::>. : 

Reel 1cate 1 
'eak Area (A-s): 4.466 
3lanK Correc~ec Pk ~e15r.t (A): 0.204 
Concertrat1on (ug/L ): 5.678 

r'g2 ID: 131-59-~2DE J Sec. No.: 

~eo 1, :::ate , 
)eaK Area (A-s): 5.324 
3ianK Correctec Pk ~eight (A): 0.233 
-::ir.centrat ion (ug/ L ) : 6. 486 

1-1;2 D: 13'-59-13A Seq. No.: 

.~e::::i 1cate 
Pe2K Are~ iA-s~· C.C6: 
,-c.'•. ~c-~ec:.e:: :>a; f-e'='" '.L'· C.C02 

00016 A/S Pos.: 

T1me: 10:20 
Peak Height (A): 0.002 

00017 A/S Pos.: --

Time: 10:22 
Peak He_ight (A): o.oo, 

00018 A/S Pos.: --

Time: 10:23 
Peak Height (A): 0.095 

00019 A/S Pos.: --

Time: 10: 25 
Peak Heigh~ (A): 0.081 

00020 A/S Pas.: --

Time: 10:26 
Peak Height (A): 0.204 

0002'. A/S Pos.: --

Time: 10:27 
Peak Height (A): 0.233 

00022 A/S Pas.: --

Time: iO: 29 
P~ak weight (A): O.OC2 

Date: 

Date: 

Da":.e: 

Date: 

Date: 

Date: 

Date: 

08/13/95 

08/'.3/96 

08/13/96 

08/13/96 

08/13/96 

08/13/96 

08/13/96 

') ..
,) . ! 



-------------------------------------------------------------------------------

O.S-:2 

! !: : ~ 3 · -: 9-13A D Seq. Ne.: 00022 A/S Pcs.: -- oa:.e: 08/ 13/96 

Reoi icate Time: 10:30 
Peak Are! (A-sl: 0.029 ?ea< ~e,ght (A): 0.001 
e'.ark :or~ected ?k 4e~sht (A): 0.001 
C:ncentrat1on ,ug/L ): C.025 

----------------------------~-~-------------------------------~-~--~~-~---~----
l-lg2 ID: 131-59-13B Seq. No.: 00024 A/S Pos.: -- Date: 08/"3/96 

~eolicate T1me: 10:31 
Peak Area (A-s): 0.042 Pea< Height (A): 0.001 
Blank Correcteo P~ Height (A): ~.oo, 
Concentrat io, (ug/L ) : o. C39 

Hg2 IO: 131-59-13B D Seq. Ne.: 00025 A/S Pos.: -- Date: 08/13/96 

Replicate Time: 10:32 
Peak Area (A-s): 0.034 Peak He~ght (A): 0.001 
Blank Correcteo Pk Height (A): 0.001 
Concentration (ug/L ): 0.039 

Hg2 ID: 131-59-13D Sec. No. : 00026 A/S :>os.: Date: 08/13/96 

Sample abs. is greater than ~nat of the largest s~andard. 
Fleplicate 1 Time: 10: 33 
Peak Area (A-s): 28.286 Peak Height(~): ,.,84 
8:ank Corrected Pk Heigrt (A): 1.184 
Concentration (ug/L ): 33.007 

Hg2 IO: 131-59-130 DX10 Seq. No.: 00027 A/S Pos.: - Date: 08/13/96 

Rep1ic3te 1 Time: 10: 40 
Peak Area (A-s): 3.087 Peak Height (A): 0.127 
Blank Corrected Pk Height ~A): 0.127 
concentration (ug/L ): 3.547 

-------------------------------------------··-·----~·-------~--~--·----~-------
Hg2 ID: 131-59-130DX100 Seq. No.: 00028 A/S cios.: -- Date: 08/13/96 

Replicate Time: 10:41 
Peak Area (A-s): 3.051 Peak Height (A): 0.128 
BlanK Corrected Pk Height (A): 0. 128 
concentration (ug/L ): 3.560 

Hg2 ID: 131-S9-13DE if Seq. No.: 00029 A/S P:::,s.: - DatQ: 08/13/96 

Rep ii cate \\,''. Time: 10: .!2 
Peak Area ~A-s): 1.956 Peak ~eight (Ai: 0.080 
Blank Corrected ~k Height (A): S.08~ 
co~certration (~g/L ;: 2.22E 



Se~. No.: 000~0 A/S ?os.: -- Date: 08113/96 

Re~i,c?:e , Time: 10: 44 
~eak Area (A-s): 2.099 Peak Height (A): 0.087 
Blan~ Correctec Pk ~e1ght (A): O.Oe7 
Concentration (ug/L ): 2.425 

Hg2 ::i: i31-59-14A Seq. No.: ·::l0031 A/S ?os.: Date: 08/13/96 

Replicate Time: 10:45 
Peak Area (A-s~: O.C2~ PeaK ~eight (A): 0.001 
BlanK ~orrectec Pk Height (A): o.o:· 
Ccr.cer,t '"at, on ( ug/l ) : :i. 020 

:O: 13 1 -59-14A 0 SeQ. :-.o.: 00032 A/S Pas.: Date: 08/13/96 

Reo1ic.?te 1 Time: 10: 46 
Peak A'"ea (A-s): 0.020 Peak Height (A): 0.001 
Blan~ Corrected Pk Height (A): 0.001 
Concentration (ug/L ): 0.020 

Hg2 ID: 131-59-120 Seq. No.: 00033 A/S Pos.: Date: 08/13/96 

Sam~le aos. is greater thar tha: of tne largest stanaard. 
Rep 1 icate 1 Time: 10:47 
Peak Area (A-s): 27.i77 PeaK Height (A): 1. 177 
Blank Corrected Pk Height (A): 1.177 
Conce!"',tration (ug/L ): 32.805 

ID: 131-59-120 ox,o Sec;. No. : 00034 .A./S Pos.: Date: 08/13/9€ 

Rec1icate 1 Time: 10:53 
PeaK Area (A-s): 2.753 Peak Height (A) : o. 111 
9'.ank Corrected Pk Height (A): 0.1·~ 
Cc~cer.trat,on (ug/L ): 3.107 

Hg2 IO: 131-59-12DDX10C Sec;. No. : 00035 A/S Pos.: Date: 08/13/96 

Replicate Time: 10:54 
Peak Area (A-s): 2.887 Peak Height (A): 0.120 
Blank Corrected Pk Height (A): 0.120 
Ccncentration (ug/L ): 3.340 

Hg2 ID: CCV1=6.0 ug/~ Seq. No.: 00036 A/S Pos.: Date: 08/13/96 

Reo1·cate Time: 10:55 
PeaK Area (A-s;: 4.272 Pea~ ~eight (A): 0.188 
alank Cor~ected Dk reight (A): o. ,ea 
Conce~:ra:1cr (u~/- :: 5.2~1 

313 



:o: c:e, Sec. Ne.: 00037 A/S Pos.: -- Da-:e: ca;·219c 

Reo '. icate "!"ime: 10: 56 
PeaK Area (A-~;: C.039 Peak Height (A): 0.06· 
B1ank Corrected Pk Height (A): 0.001 
Concentration :Jg/L ): 0.034 

3-1 t 



..:.'--1.1·~e"gr1"- ,..· ie: A~::~~.-~~ ..1na1ys~: l.rtUK::t-( 

Samp;~ vc·i.;~e: 10c ~~ r.cm i na '. we, gt>:.: , • o g 

~oc. Samcie re io.e, gh: Oili.;:. ion 

0 STD BLANK 
1 STD1=0.2 ug/~ 
2 STD2:0.5 ug/~ 
3 STDJ:1.0 ug/L 
4 STD4=2.0 ug/L 
5 STDS:5.0 ug/L 
6 STD6=10,0 ug/l 



::'e~ert ~,·e: ..e; .~E:.. =1E:!Te~:: H9~ ~aveler;tr: 253.7 
:ate: 03/i3/96 7ime: 1~: 44 Slit: 0. 7 L 
:a:3 F·1e: AB:89.0Ai I9/Wt F,le: AB5B9.:ow Lamo Cur-rent: O 
-:-ecrn1oue: "11-S Ca11b. Tyoe: L:near Erler;y: 75 
Remark 1: S>ANDARDS= 2-'.05-5 
Remark 2: G0= 2-105-6 

~92 IO: S70 BLANK Seq. No.: 00002 A/S Pos.: Date: 08/13/96 

Reclicate 
=eak Area (A-s): -O.C01 
a·ank Corrected Pk ~e19ht (A): 0.000 

Time: 
Peak 

11:45 
Height (A): 0.000 

Auto-zero performed. 

~g2 ~O: 5TD1=0.2 ug/L Seo. No.: 00003 A/S Pos.: Date: 08/"3/9€ 

Reolicate 1 ,. ime: 1,: 46 
Peak Area (A-s): 0.150 Pea~ ~eight (A): 0.006 
Blank Correc~ed Pk Height (A): 0.006 

Standard n~mber 1 applied. [0.200J 
Corre;at1on coeff1c1e~t: 1.00000 Slope: O.:J321 

Hg2 ID: STD2=0.5 ug/L Seo. No.: ooooa A/S ?os.: Date: 08/13/96 

Samole abs. 1s greater than that of the largest standa~=
~eol1cate , T ;~e: 11: 47 
Peak Area (A-s): 0.3 7 9 Peak Heignt (A): O.Oi7 
Blank corrected Pk Height (A): 0.011 
Concentration (ug/L ): 0.519 

Standard number~ app"ied. (0.500)
Ccrreiation coefficient: 0.99949 Slope: 0.0331 

Hg2 I): STD3:1.0 ug/L SeQ. No.: 00005 A/S Pos.: Date: 08/13/96 

Samp1e abs. 1s greater tha" that of the largest standard. 
Replicate 1 Time: 11: 53 
Peak Area (A-s): 0.74i Peak Heignt (A): 0.033 
Blank Corrected Pk Height (A): 0.033 
Concentration (ug/L ): 0.987 

Standard number 3 apo,ied. [~.000] 
Correlation coefficient: 0.99987 Slope: 0:0328 

~~-----------------------------------------------~----~----~-N~~~~~~----~------
H92 ID: SiC4=2.0 ug/L seo. No.: oooos A/S Pos.: Date: 08/13/96 

Sample abs. is greater than that of the largest standard. 
Replicate , Time: 11:54 
Peak Area (A-s): 1. 52i Peak ~eig~t (A): 0.059 
Blank Correc:ed Pk He1gr.t (A): 0.269 
Co'lcer:rat'.cn (..;g/L ): 2. 1 15 

http:Co'lcer:rat'.cn


....... w::;...:1 J 1,L.;, ,ue: L. c.,;;.; 11:<.,;. l .!. • U~h..... 
C::i-,..e·ac:1cr: coeif1c;e1:: 0.93917 Slo:,e: C.0343 

~~~~~~~~~-~--~--~---------------------~----------------~~----------------------
ID: STD5=5.0 ug/L Seq. No.: 0:l007 A/S Pos.: Date: 08/13/96 

Sa~ole abs. is greater than that cf the largest standard. 
Repi icate : ,me: 11: 55 
Pea~ Area (A-s): 3.655 PeaK Height (A)~ 0.167 
a·ank :orrectec Pk Height (A): O. 167 
Concentration (~g/L ): 4.886 

Standard number 5 app"ied. [5.000~ 
Correiation coefficient: 0.99932 Siope: 0.0336 

Hg2 ID: ST06=10.C ug/. Seq. No.: 00008 A/S Pos.: Date: 08/13/96 

Samele abs. is greater than that of the largest standard. 
Replicate Time: 11:58 
~eak Area (A-s): 7.340 _Peak Height (A): 0.326 
e;ank Corrected Pk He·ght (A): 0.326 
:cncentration (ug/~ ): 9.581 

Standard number 6 app'ied. [10.00C] 
Correlation coefficient: 0.99979 Slope: 0.0328 



Element F·1e: HG_.ME~ =lement: Hg2 waveie~9:n: 25j. 7 
Date: 08/'3/96 r~me: 11:58 s:·t: :. 7 L 
Oat~ File: A3589.JAT ID/Wt F·le: A85!9.:J~ Larr::: C.;rrent: C 
Tech:11Q1..e: "!HS :al;b. Ty::ie: L'ne~~ Ener3y: 75 
Remark ,: STANDARDS= 2-'.05-5 
RemarK 2: QC= 2-105-6 

H ! Display Calibration - C: \AA_USER\AA_FiLES\ElEMENi\H6_. HEL •i 
I II0.326- / -.,...-··-s6 

l 

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

I .,,.,... I 
__.,,...,.,,. 

/~ 

I 
l 

-·· 
__.,,....•..-/· 

' 7.··:ir ' 
I 

-
' .......--35 

~ ,·
_../-

~··/· 

i 
' ;:Ji·./

84 Linear 
I ..,,...J" 

Corr. Coef.: 8.99979 
~S3 Slope: 0.0328 

0.0 Concentration 10.000 

IJ 

3 .,1 \') 



,._11_, J ..,1.,, v1""1.U~c..,- • • . ..,. "' .. \., • - V•• 

iaTcle volume: 108 ml ~;cm1na' Weight: 1.0 s 

Loe. Sarrp1e 

0 STD BL.ANK 
STC~=G.2 

2 STD2=C.5 
3 STJ3:1.0 
4 ST~4=2.0 
5 STJ5=5.0 
6 ST06=10.C 

I: Vteight Dilut'icn 

ug/:.. 
ug/. 
ug/L 
ug/L 
ug/_ 

ug/L 
7 !CV=4. C ug/L ~ -
8 ICB 
9 CHECK L:J 

10 "31-59-14C 
~1 131-59-14C J 
12 131-59-14C MS 
13 ~31-59-14C MSD 
i4 131-59-15A 
15 131-59-15A D 
16 131-59-15B 
~1 13 1 -59-158 D 
18 "31-59-150 
19 131-59-150 ~X4 
20 '.31-59-150 JX40 
21 131-59-150: 
22 131-59-15DE C 
23 131-59-16A 
24 131-59-16A D 
25 131-59-16C 
2€ 131-59-16C 0 
27 13'-59-160 
28 13 1 -59-160 OX4 
25 13"-59-16D OX4C 
30 131-59-160E 
31 131-59-160:. 0 
32 131-59-208 
33 121-59-208 C 
34 c:::·,~==6.D ug/L ). 
35 c::s, 



~·emar: Fi'e: ~G_.MEL : · e:r.ent: rg::: Wave·ength: 253. 7 
:ate: 08/ 1 3/96 .,.;me: 12:05 Slit: 0. 7 L 
:a:a =-~e: A85S:.DA7 ~C/tit. ;::-ie: A8!9C.:Dw L.amo CJ-rerit: O 
·ecnn1cue: ..,hS Ca1~b. Type: L.lnear i;nergy: 75 
Remark 1: STANDARDS: 2-105-5 
~em3rK 2: QC: 2-105-6 

·----~-----~-----------------------------------------------------------~-------
"92 ID: S~D BLANK Seq. No. : OOOC2 A/S Pos.: -- Date: 08/13/96 

Reclicate 
PeaK Area (A-s): 0.001 
aiank Correc:eo Pk ~eight (A): -0.000 

Time: 
Peak 

i2:06 
He)ght (A): -C.000 

AJ~c-zerc per~ormec. 

~92 !J: ST01:0,2 ug/L Seo. No. : 00003 A/S Pos.: -- Da':.e: CS/13/96 

Reoi ·cate 1 7ime: 12:08 
Peak Area (A-s): 0,146 Peak Height (A): 0.007 
8lanK Corrected Pk Heigit (A): 0.007 

Standard number , appiied. [0.200] 
Correlation coef•icient: 1.00000 S1oce: G.0331 

Hg2 :o: STD2:0.5 ug/L Seq. No. : 00004 A/S Pos.: Cate: 08/13/96 

Samp'.e abs. is greater than tnat of the largest standaro. 
Rep1 ,cate Time: 12: 09 
P~aK Area (A-s): 0.373 Peak Height (A): 0.011 
s1a,k Corrected Pk Height (A): 0.017 
Co~cer.tratior (ug/L ): 0.500 

5tanca•d number 2 applied. (C.500) 
Cor~e1ation coefficient: 1.00000 S1ope: 0.0331 

~g2 ID: ST03:i.o ug/L Sec. No. : 00005 A/S Pos.: Date: 08/13/96 

Sample abs. is greater than that of the largest standard. 
Reolicate , Time: 12: 10 
Peak Area (A-s): 0.747 ?eaK Height (A): 0.034 
Blank Corrected Pk Height (A): 0.034 
Conce,:ration (ug/L ): 1.021 

Stanaard number 3 apc1ied. [1.000] 
Corre·at1on coeff~cient: 0.99985 Slope: 0.0337 

Hg: ID: STvt:2.0 ug/L Sea. No.: 00006 A/S Pos.: Date: 08/13/96 

Samele abs. ·s greater t~an that of the largest standard. 
=!eo' ,cate · Ti me: 12: 1, 
~eak Area (A-s): 1.,8C Peak ~eight (A): 0.066 
Blank Corrected Dk He191t rA): 0.066 
:orce'ltr<it~cn :-.:g/L. ): ,.95C 



-------------------------------------------------------------------------------

l
~:!nc3·: rL~:er • ac~ 1ed. 12.uu0) 
:cr•e'a:·c~ cce~~i:ient: C.99988 Siope: 0.033: 

--~----~--~~--~~-~-------------------------------------------------------------
!,s2 ::: s-:s=:.J u9/L Seq. No. : 00:)07 A/S Pcs.: Date: 0!!/13/96 
' 
Sar~le abs. 1s greater thar. tr.at of the largest stan~arc. 
Reel ,cate 1 Time: 12:13 . 
?eak Area (~-s;: 3.714 Peak He1git (A;: 0.168 
Blan~ Corrected Pk He·ght (A): 0.168 
Corce~t ,at i or. ( ug/L ) : 5. 102 

Sta~darc nJmber 5 apo~ied. [5.000) 
Corre~atior coefficient: 0.99992 Slope: 0.0336 

Hg2 ID: STD6:10.0 u9/L Seq. No.: 00008 A/S Pos.: Date: 08/13/96 

Sample abs. is greater than that of the largest staidarc. 
Reo"icate , Time: 12: 14 
Peak Area (A-s): 7.341 Peak He19ht (A): 0.328 
Blan~ Corrected Pk Height (A): 0.328 
Corcentrat,on (ug/L ): 9. 777 

Stsnoard number 6 app11ed. [10.000] 
Correlat,on coefficiert: 0.99990 Slope: 0.033C 



E"e~e~: F''.e: ~G_.ME_ E; erient: 1-92 Wavelength: 2:3. 7 
Date: 08/" 3/96 T ~me: 12: ~ '- Slit: 0.7 L 
Dat3 =·1e: A8590.0A !D/\o/: ~1le: AB:;C.IJW _amc :1:r'"e.1t: 0 
i eC".n '. Q:.Je: Mi-.S Calib. Type: L1nea, :1er-g1•: 75 
RemarK 1; S:ANDAR:S= 2-i05-5 
Remar~ 2: QC= 2-l05-6 

~, Display Calibration - C: \AA_USER\AA_F ILES\ELEHENT\H6_. MEL •I 
I 

0.328- - I......,;..86 I 
_./ i 

/ __./.~ I 
I...-·· 

i ,..,...../ ..../ 
.! ..-

,
' 

- -
' 
I 

-;..:····.,.-··I 

:'I ' 
"I .,.,.----ss 
~ 

! .B../'"_,.,,.. . .,.,,..-
' 

Linear 
Corr. Coef'. : e. 99990~- S4 
Sloee: B.0338 

0 Concentration 18.. 000 
I 

I. 

- ')3 l -

http:1:r'"e.1t


t:"i err,e-:c - • ; e: ·K, . -'L t·1 er.-e:::: .-92 Wavelength: 253.
::ate: C6/)3/~6 Time: i2: '.6 Slit: 0.7 L 
D~ta =~·e: A6~3C.:A".' 1D/Wt Fiie: AB590.ID~ Lam::, Current: 0 
Teen·. 1 q.,.e: l-lhS Ca1 i :. Type: Linear Energy: 75 
Remar~ 1: SiAN)A~DS: 2-105-5 
Remark 2: QC= 2-1C5-6 

-~--~~---------~------------------------------------------~--------~--~~-------
rlg2 ID: :cv::J.: ug/L Seq. No. : 00009 A/S ;:os.: Date: OB/"3/96 

Replicate ".',me: 12: 17 
Pea~ Area (A-s): 3.121 Peak Height (A): 0.143 
Blan~ co--re:tec =~ He,ght (A): 0.143 
Concentratio~ (ug/L ;: 4.344 

Hg2 IC: ICB Seq. Ne.: aoo:o A/S Pos.: Date: 08/13/96 

.~epl icate Time: 12: 18 
Pea~ Area (A-s): J.007 Peak Height (A): 0.000 
Blank Ccrrec:ed P~ Height (A): 0.0~0 
::cncent"at.icn (ug/L ): C.012 

IC: Ct--E:K LC Seq. No.: 000',1 A/S Pos.: Date: 08/13/96 

Repl·cate Time: 12: 19 
'ea~ Area {A-s;: 0.155 Pea~ He'.ght (A): 0,007 
Jlank Cor--ected P~ He19ht (A): 0.007 
Co-:centra:io" (ug/L ): 0.2'0 

!·-------------------------------------------------------~~~----~~~~--~---------
~92 I:): 131-59-'4C Seq. No.: 00012 A/S Pos.: Date: 08/13/95 

~ep~ 1cat.e Time: 12:21 
~ea~ Aree (A-s): 0.065 Peak He13ht (A): 0.003 
B;ank Cor,.ected Pk Height (Al: 0.003 
:onceitra:ior (~g/L ): 0.079 

,92 ID: 13;-5;-·,c :::i Seq. Ne.: 00013 A/S Pos.: Date: 08/13/95 

Rep l 1 cate Time: 12:22 
0 eak Area (A-s~: C.084 Peak Height (A): 0.003 
!lank Corrected Pk Height (Al: 0.003 
~cncentration (ug/L ): 0.103 

'92 : 0 : 1 3 1 - 59- 1 4 C ...s Seci. ~c. : 0001 4 A/S Pos.: Date: 08/13/96 

:epl1cate Time: 12:23 
·ea .. A'"ea (.A-s): 2.·27 Peak He·gnt (A): 0.095 

B1a~k Corrected P~ He19~t (A): 0.095 
ro~certrat1cn (us/~ ): 2.8f7 

i -------------------------------------------~--~--------------------------------
Sec;. Ne.: c:c, 5 A/S P:::s.: -- Date: 08/13/96 

http:AB590.ID


~ec!i:.a:e T, "i@: ~ 2: .2 ~ 
=-e.a~. Area :A-s'i: 2.ec• Pe~,.; ~e19r: (A_l: 0. '.25 
a·3ni<. Cnrrectec ::~. -e·9r.~ iAl: 0.126 
:or.:a~:..-a;:·o:-. (u9/_ J: 3.~2· 

ID: l31-59-15..; Seo. No. : 000 i 6 A/S Pas.: Date: 08/13/;6 

Ra:i i 1.:.:ne 
cea~ Area (A-s·: o.o,s 
81ar.K :orrected Pk Me'.g
Concentra:10~ (~g/L }: 

ht (A): 
G.064 

0.002 

T1me: 
Peak 

12:25 
Ye19ht (A:: 0.002 

Hg2 IO: '31-59-15A D Seq. No.: 00017 A/S Pos.: Date: ::>8/~3/9€ 

Repi1cate Time: 12: 26 
0eak Area :A-s): 0.045 Peak Height (A): 0.002 
Blank Corrected Pk Height (A): 0.002 
Ccncentrat1on (ug/L ): 0.064 

-~~~~~~-----------------------------------------------~------------------------
rg:? ID: 131-59-153 Seq. No.: 00018 A/S Pos.: Date: 08/13/96 

Replicate Time: 12:27 
Feak Area (A-s): o.c12 Peak Heignt (A): 0.001 
Blank Cor,ected Pk ~e,ght (A): o.oc, 
Concentrat1cn (ug/L ): 0.015 

Hg2 IO: 131-59-158 0 Seq. No. : 000 1 9 A/S Pos.: Date: 08/13/96 

Replicate T1me: 12:28 
PeaK Area (A-s): 0.015 Peak Height (A): 0.001 
Blank Correct.ed Pk He;gnt (A): 0.001 
Concentratio~ (ug/L ): 0.018 

Hg2 ID: '31-59-150 Seq. No.: 00020 A/S Pos.: Date: 08/13/96 

Sample abs. is greater than that of the largest standard. 
Replicate 1 Time: 12:29 
Peak Area (A-s): 13.249 Peak Height (A): 0.576 
Blank Corrected Pk Height (A): 0.576 
Concent rat: on ( ug/L ) : 17. 455 

Hg2 ID: 131-59-150 0X4 Seq. No.: 00021 A/S Pos.: -- Date: 08/13/96 

Reolic3te , Time: 12:36 
Peak Area (A-s): 3.243 Peak Height (A): 0.138 
81ar.~ Corrected 0 k Height (A): 0.138 
Co~centration (ug/L ): 4.168 

Hg2 ID: 131-59-150 DX40 Sec. No.: 00022 A/S Pos.: Cate: 08/~3/96 

Reo''cate T;me: 12: 37 
Pe?k A-e3 (A-s'.: 2.46S PeaK --!e,gr.t (A): Q.1=:0 

http:Correct.ed


' 
c.:.,::i":ra::c1 (ug/~ ); 4.551 

f-'g2 ID: 131-5g-;soE Seq. NO.: 0002'.: A/S Pos.: -- Cate: 08i13/96 

Re;:i l 1 cate 
Pea~ Area '.A-s): 0.801 
6'.an~ Correctec ?k Heig
Cc1ce~:rat 1en ( ug/L ) : 

ht (A): 
•. 03i 

0.034 

iime: 
Peak 

12:38 
Heign~ (A): 0.034 

~~~~~~~~~~-~~~~~-~h-~----------------------------------------------------------
'192 ID: 13~-59-150E D Seq. No.: 

Reo11cate 
Peak Area (A-s): 0.855 
Elank Correctec Pk He19~: (A): 0.035 
Concentration (ug/~ ): ,.070 

f-152 ID: 131-59-16A Seci. No.: 

Re::i··cate 
?eak Area (A-s): 0.08C 
Blank Correctec Pk He;g~t (A): 0.004 
Concentrat 10n ( ug/~ ) : 0. 1·09 

Hg2 ID: 131-59-16A D Seq. No.: 

Repl·cate 
oeak Area (A-s): o.073 
Blan~ Correctec Pk Heig~: (A): C.003 
concentratior (ug/_ ): 0.097 

Hg2 ID: 131-!:9-1eC Sec:. No.: 

Re:l,cate 
Peak Area (A-s): 0.022 
Blan~ Corrected Pk Heignt (A): O.OC1 
Co~centration (u3/l ): 0.036 

Hg2 Ii): 131-59-,6C 0 Seq. No.: 

Reo·icate , 
Peak Area (A-s): 0.017 
e1a~k Correc:ed Pk ~eight (A): 0.001 
Ccncentra:1on (ug/L ): 0.024 

Hg:: ID: 131-59-·6:) Seq. No.: 

Samo1e abs. is greate~ than that of tr.e 
Re::·,cate , 
Pea-< A~ea '.A-s): 2.863 
9'.ar~ co~rec:e::i :::> He·;h: (A): 0.562 
:~r.ce1t!"'c":~on (Lg L ;: 17.022 

00024 A/S Pos.: 

Time: 12:39 
Peak Height (A): 0.035 

00025 A/S Pos.: -

Time: 12: 40 
Peak Heignt (A): 0.004 

00026 A/S Pas.: 

Time: 12: 43 
Peak Height (A): C.003 

00027 A/S Pos.: --

Time: 12:45 
Paa~ Height (A): 0.001 

00028 A/S Pos.: --

Time: 12: 45 
Pea~ Height (A): 0.001 

00029 A/S Pos.: 

largest standard. 
Ti'!le: 12:47 
Peak Height (A): 0.562 

Date: 08/13/96 

Date: 08/13/96 

Date: 08/13/96 

Date: 08/13/96 

Date: 08/13/96 

Date: 08/13/96 



---~----------------------------~-~----~~---~----~---~~~---------------~-------
Seq. No.: 00030 A/S ;:>cs.: --

Re::: 1 i cat.e Time: i2: 54 
?eak Area (A-s): 3.253 Peak Height (A;: 0."43 
B1ank Corrected P~ Height (A): 0.:43 
Conce~tration (ug/~ ): 4.335 

Hg2 IO: 131-59-'.50 CX4:J Seo. NC.: 00031 ti./S Pos.: --

Reo1icate Time: 12:55 
Peak Area (A-s): 3.287 Peak He19~: (A): O. 137 
81ank Correctea Pk Height (A): 0.137 
Concentration (ug/L ): 4. :55 

Hg2 !O: 131-59-16CE Seq. No.: 00032 A/S Pos.: --

Rep 1i cate Time: 12: 56 
Peak A~ea (A-s): 1,795 Peak Height (A): o.:76 
B~ank Cor~ected Pk Heigrt (A): 0.076 
Concentration (ug/L ): 2.298 

Hg2 ID: 131-S9-;60E D Seq. NO.: 00033 A/S Pos.: --

Replicate , Time: 12:56 
Peak Area (A-s): 1.749 Peak Height (A): 0.073 
Blank Corrected Pk Height (A): 0.073 
Concentration (ug/L ): 2.222 

'"ig2 ID: 131-59-20B Seq. No.: 00034 A/S Pos.: --

Replicate , Time: 12:58 
Peak Area (A-s): 0.040 Peak Height (A): 0.002 
Blank Correctec Pk ~eight (A): O.OC2 
Concentration (ug/L ): 0.046 

Hg2 :i:O: 131-59-208 D sec;. No.: 00035 A/S Pas.: -

Rep1 icate Time: 12:58 
Peak Area (A-s): 0.031 Peak Height (A): 0.001 
Biank Corrected Pk Height (A): 0.001 
Conce~tration (ug/L ): 0.036 

Hg2 IO: CCV1=6.0 ug/L Seq. No.: 00036 A/S Pos.: --

Replicate 1 Time: 12:59 
Peak Area (A-s): 4,575 Peak Height (A): 0.210 
81ank Corrected Pk Heigh~ (A): 0.2,0 
Concentratior. (wg/L ): 6.365 

Hg2 ID: CCB 1 Sea. No.: 00037 A/S ;'.}os.: --

u::ite: os;·3,19€ 

Date: ce/·3/96 

Da:e: :>8/13/96 

)ate: 08/13/96 

Cate: 08/13/96 

Cate: 08/13/96 

Date: 08/13/96 

.:ate: 08/13/96 

3-,,
·1 • \ 
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Re:;·1cate Time: ~3:0C 
~ea~ Area (A-s): 0.016 Pea~ Height (A): 0.001 
s·a~k co~rec:ed Pk Heign: (A): o.oo· 
Ccncentrat,an (ug/L l: o.:1s 

l (3--



::,~e~s~: ~:·e: A55;~.!0~ 
Sa~o;~ Jc'.ume: ·o: ffi~ 

Loe. Sampie :c 

0 STD Bl..~NK 
1 ST01 =O. 2 ugiL 
2 STD2=8.5 ug/_ 
3 ST03= '. .O ug/:.. 
4 STJ4=2.0 ug/L 
5 STv5=5.0 ug/L 
6 S7D6=10.0 Jg/L 

An3Jyst: CROKER 
~om1-:al #e'g"lt: ~.o 9 

l'leight 



E1emel"\t: Hg: Waveiength: 2S3. 7 
Tin,e: 13: 07 s;it: 0. 7 L 

D~La F1'e: A8591.JA: ID/Wt ~ile: A8591.IOW L.am;> Curre11t: 0 
Te::r,n1que: M~S Ca1ib. Type: Linear Energy: 75 
Remark ~: STANO.ARDS= 2-105-5 
Remark 2: QC= 2-105-6 

Hg2 ID: ST:) BLANi< Seq. Ne.: 00002 A/S Pos.: -- Date: 08/13/96 

Repi,cate 
Peak Area (A-s): c.oo· 
Blank Corrected Pk He,ght (A): 0.000 

Time: 
Peak 

13:08 
Height (A): 0.000 

A~:o-zero oerformed. 

Hg2 IO: ST01:Q.2 ug/L Seq. No.: 00003 A/S Pos.: -- Date: 08/13/96 

Replicate Time: 13:09 
Pea~ Are~ (A-s): 0.160 Peak Height (A): 0.007 
B"a11k Correctec Pk Me'.ght (A): 0.007 

Stal"\aard number, app'.ied. [0.200) 
Correlation coef;1cient: 1,00000 Slope: 0.0326 

~---------------------------------------~--------------------------------------
H92 ID: STD2:0. 5 ugiL Seo. No.: 00004 A/S Pos.: Cate: 08/13/96 

Sa~ple abs. is greater than that of the largest stal"\dard. 
Replicate Time: 13: 10 
Peak Area (A-s): 0.40J Peak Height (A): 0.018 
Blank Ccrrectec Pk Meight '.A): 0.018 
Corcentraticn (ug/_ ): C.538 

Stand a rd number 2 app l 1 ea. [O. 500] 
Correlat10~ coe•f1c1e~:: C.998:, Slope: 0.0348 

Hg2 :c: STD3:1.0 u9/~ SeQ. Na. : 00005 A/S Pos.: Date: 08/13/96 

Sar.ple acs. is greater than tha: of the largest standard. 
Reo·icate Time: 13:11 
Peak Area (A-s): 0.806 Peak ~eight (A): 0.036 
Blank Corrected Pk Height (A): 0.036 
Co.,centratior. (ug/L ) : 1.047 

Standare n1,;moer 3 app l 1ed. [ i. 000) 
Correlation cceff~::ient: C.999C2 Slope: 0.0361 

f-92 ID: STD4:2.0 ug/~ SeQ. No. : 00006 A/S Pas.: Date: 08/13/96 

Sample abs. is greater :han that of the largest standard. 
Re:l1ca:e T 1me: 13: 12 
:;:.eak Area (A-s): 1.59.: Peak He15ht (A): o.~72 

3-:: f) 
. ' _, 

http:A8591.JA


S:a~csrc ~um~e~ ~ !c~:-ea. [2.0:0; 
:or·e·a::cn cce:fic1er~: 0.9~98~ s~ooe: o.:;z.ss 

I~: ST)S:5.J ug/L Sea. Ne.: 00007 ~/S FO$.: Date: 0::;13/96 

Samele abs. is greater t~an that of the largest standarc. 
Re:-· · cate 1 Tir.ie: · 3: 14 
?ea~ Area (~-s;: 3.8:: Peak Heig~t (A): 0.171 
alank :crrected ?k ~e-ght (A;: 0.17· 
:o~centrat1on (~g/L ): 4.759 

Standard nu~oer 5 aop·1ec. (5.000] 
co~relation coefficient: 0.99962 Slope: 0.0345 

Hg:? ro: STD6:·o.o ug/~ Seq. No.: 00008 A/S Pcs.: Date: 08/"3/96 

sa~cie abs. is greater than tnat of the largest stancard. 
Replicate , Time: 13:15 
Peak Area (A-s): 7. 737 Peak He19~t (A): C.350 
Blank Correctec Pk Height (A): 0.350 
Concer.tration (ug/L ): 10.142 

Standard number 6 applied. [10.000] 
Corre1ation coeff,c,e~t: 0.99989 Slope: 0.0348 

http:o.:;z.ss


___ 

:'.e~e~: F;1e: ~G_.ME. EleTer:: HS2 wave1engtr.: 2:3.i 
late: 08 / 1 3 / S 6 Ti me : 13: ~ € Siit: 0.7 L 
i1::: =iie: AB591.0A':' ID/wt File: AB591.I9W Lamo Cu'"rent: o 
·ec~n,que: M~S Ca7·b. Type: Linear E~ergy: 75 
temark 1: ST~NJARDS; 2-105-5 
!e~ark 2: QC: 2-105-6 

. "I Displa;,• Calibration - C: \AA_USER\AA_F [LES\ELEMEHT\H6_.MEL t I 
I I 

C.350- .,....·"-s6 
,..-.,,,,.-----

J/..,,.,... 
__././ 

_../ 
-:r"' 

_ 

...........---=-ss 
__.,,././ 

/-
.ca,~·· Linear 

: r,)3.,.....--- 84 Corr . Caef. : 0. 99989 
~~~--S3______S_lo__p_e:_0_.0_34_8___ 

0.0 Concentration 10.000 

•.. 

http:AB591.0A


!:.,.,-=-~-: =-~e- !~:~:.:o·,-. 
S~r--:)·~ .. :-~-~:·: ·CC· I""'·~ 

Sar::.ie ::::, 

0 STD BL!~NK 
STD~:C .. ~ w5/L 
S7O2=0.5 ug/i.. 
S".':,3:· .0 ug/_ 

.:. S704=2.0 ug/_ 
5 STD5:::5.0 1..9/i.. 
6 ST:J5::'.0.0 ug/ 
7 :cV:4,: ug/L 
8 !CB 
c; CHEC.: LO 

~o 38~39 "185 
~ 1 38139 '-t85 D 
12 33139 Less 
. 3 33139 ~css o 
'. 4 131-59-·7A 
15 131-59- PA ;) 
1 E 131-59-1"'6 
17 131-59-173 D 
18 131-59-l?J 
• 9 131-5£:-17D C 
2C 131-59-15C 
21 131-59-15C D 
22 ~31-59-;SC 1-4S 
23 131-59-'SC MSD 
24 131-59-~7DE 
25 131-59-~7DE DX4 
2E 131-59-'. 7DEDX40 
2"' 131-59-19A 
28 131-59-19A D 
29 131-59-198 
3C 131-59-198 D 
31 131-59-19:) 
32 131-59-19D D 
33 131-59-19DE 
34 131-59-190E D 
35 CC\/1=6.0 ug/L 
36 CCB1 

Ar.a· y-: ~: c=o-.::= 
N~m-~:l: wei9'it: ·.o g 

\oi@i9ht )ilut·cr 

..., I3 ~ ----. . -

http:Sar::.ie


=·e~e,..: =- ~e: ..,.,~_.t-'E ... E:eme:--::: i;;2 wave·engtr: 253.7 
ua:e: ;~ ." 3/96 T1me: ; 3: 22 Slit: O. 7 L 
)a:~;··:: AS592.0AT ID/Wt File: A2592.IDW t..amo Curren:: o 
7.-;;chn i ~ue: "lHS Ca11b. Type: .ir.ear :nergy: 75 
Remark ~= SiANCARDS= 2-105-~ 
Re~ark 2: ~C= 2-105-6 

---------------------------~~---------------------------·---------------------
J;:): STD BLANK Sec:. No. : 00002 A./S Pos.: Date: 08/13/96 

Re::ii1cate Time: 13:23 
Pea~ Area (A-s): -0.001 Peak Height (A): -0.000 
B1anK Corrected Pk Height (A': -0.000 

Auto-zero performed. 

Hg2 ID: STD1:C.2 ug/L Seq. No. : 00003 A/S Pos.: -- Date: 08/13/96 

Rep;1cate Time: 13:24 
Peak Area (A-s): 0.169 Peak Height (A): 0.008 
Blan~ Corrected PK Meight (A): C.008 

Stancard ru~ber 1 aop'.1ed. [0.2CO] 
Correia:1on coef•·c,en:: 1.00000 Slope: 0.0386 

Hg2 ID: STD2=C.5 ~g/L Seq . No. : 00004 A/S Pos.: Date: 08/13/95 

Sam~'.e a::is. is greater than that of the largest standard. 
Replicate , Time: 13:25 
PeaK A:-ea (A-s): 0.409 Peak Height (A): 0.018 
6'ank Cor~ectec ~k He19~: (A): c.o,a 
Concentra:ion (ug/L ): 0.475 

Sta~card number 2 applied. [0.500] 
Correlat;on coeff·c~ent: 0.9989e Slope: 0.0370 

Hg2 IO: STC3=1.0 ug/L Sec. No.: 00005 A/SPos.: Date: 08/13/96 

Samele aos. is greater than that of the largest standard. 
Rep·icate 1 Time: 13: 27 
Pea~ Area (A-s): 0.803 Peak Height (A): 0.036 
3lank Cor~ectec P~ He1g~t (A): :.036 
~oncentrat1cn (ug/L ): 0.965 

,tar.dard number 3 applied. [LCCO) 
;or,elat;on coeff1c1er:: 0.99943 Sicce: C. 0360 

;92 I~: STJ4:2.0 u;/L Se~. No. : 00006 A/S Pos.: Date: 08/13/96 

Sam~le abs. is grea:er than that of the largest standard. 
tec·1::ate 1 T1IT'e: 13:2E 

.'eat-. Arec (A-s~: 1.6i4 Peak ~eight (A;: C.C74 
f. \.s;an~ Cor•ec:ec :~ ~e'grt \ '"' .: . 

r-, *-J ,, Jf"'\ 



Stancara -~~cer J acp 1 1ec. [2.000] 
co~relat1c- coe:~,c,ent: 0.99976 S'ope: :i.C36i 

Hg2 ID: S7J5:5.0 ug/~ Seq. No.: 00007 A/S Pos.: Date: oa; 13/96 

Samo 1e 3bs. 1s grea:er thar. tnat of the largest standarc. 
Repl 1car.e l T·me: 13: 29 
Peak Area (A-s): 3.971 PeaK He·ght (A): o,·33 
S,ar.K Corrected Pk Height !A): 0.183 
Concentration (Jg/L ): 4.980 

Standaro nunber 5 apolied. [5.800) 
Correlation coef•;c1ent: C.99997 Slooe: 0.0355 

Hg2 ID: STD6=13.0 ug/L Seq. Ne. : 00008 A/S Pos.: Date: 08/13/96 

Sample abs. is greater than that of the largest standard. 
Rep i icate Time: '3:30 
Peak Area (A-s): 7.697 Peak Height (A): 0.349 
Blank Correcteo ~k Height (A): 0.349 
Concentration (us/~ ): 9,543 

Stanoard num~er 5 acp',ed. ['0.000j 
Correlation coe•ficient: 0.99963 Slope: 0.0353 



E:e,er: :;~e: ~~--~= Eleme~:: 1-19:;: Wavelergth: 253.7 
Date: 08/13/96 Time: 13:31 Slit:C.7L 
Ja:a F'1e: Ao59~.oA ID/Wt Fi1e: AB592.IDW Lamp Ci.. rrent: C 
rechn~cue: M~S Ca1ib. Type: Linear i:.ner3y: 75 
~emark 1: STANDARDS: 2-,05-5 
~emarK 2: CC= 2-105-6 

HI Display Calibration - C: \AA_USER\AA_F ILES\ELEHENT\H6_.HEL ... 

0.349- /-86 
___,,,.,,.-~ 

/
__/ 

I - _/.... 
:i: ~.. - / S5c / ..../ 

.-~,.,.,-~ 
,,,,.,,.-

Linear,....Jds-4 
Corr . Coef. : 8. 99963 ~ Slope: 8.B353~.}2

B.0,).
I Concentr-~tion 10.0B0 
t 

I I.. 

http:Slit:C.7L


:'.e~er.: =·ie: -~--~E~ E: emer,:: ~g2 waveleng:h: 2!3.7 
i:a:e: 08/'.!/% T,me: 13: 3:. Slit: 0.7 '-
Cata =ile: AB552.)A- ID/Wt r:le: AB5?2.IDW L3mo C;Jr,eri:: O 
7ec:.niq.;e: M"S Cali:. iype: :..inea,. Energy: 75 
Remark 1: STAN~ARDS= 2-105-5 
~emarK 2: CC= :-,~5-: 

.'-g2 Seq. No.: 00009 A/S 0 os.: Date: 08/13/95 

Replicate Time: 13: 33 
Peak A'"ea :A-s): 3.182 Peak Heigrt (A): 0.'.43 
8'.a~~ Cor'"ec:eo Dk heignt (A): 0.143 
Ccncen:rat1on (~s/L ): 4.041 

,-.92 ID: :ce Sec:. ~c. : 000 1 o A/S Pcs.: -- :Jate: 08/ 1 3/96 

~eo; i cate Time: ·3:34 
Peak Area (A-s): ~.019 Peak ~e19ht (A): 0.001 
31ank Corrected Pk ~e'.ght (A): 0.001 
Concentrat~on fug/~ ): 0.014 

Hg2 ID: CHECK LO Seo. No.: 00011 A/S Pos.: Cate: oar 3/96 

Replicate Time: 13:35 
Peak Area (A-s): o. 171 Peak Height (A): c.coe 
Blank Ccrre:ted Dk height (A): 0.008 
Concer.trat1or. (ug/L ): 0.216 

Hg2 ID: 38139 MBS SeQ. Ne.: 00012 A/S Pas.: Date: oe/i3/96 

Replicate Time: 13: 36 
Pea~ Area (A-s): 0.021 Peak Height (A): 0.001 
SlanK Corrected Pk Height (A): o.oo· 
Ccncentratlcn (ug/L ): 0.020 

H52 IO: 38139 MBS D Seq. Ne.: 00013 A/S Pos.: Date: 08/13/96 

Reo·icate Time: 13:37 
Pe3k Area (A-s): 0.018 Peak Height (A): 0.001 
s,ank :orrected Pk Height (A): 0.001 
Co~centrat~on (ug/L ): 0.020 

Hg2 ID: 38139 LCS5 Sec. No.: 00014 A/S Pas.: -- Date: 08/13/96 

Re;;l~cate 1 Time: 13:38 
Peak Area (A-s): 3.969 Peak Height (A): 0.175 
Biank Corrected ~K Height (A): 0. 175 
Concentration (ug/L ): 4.974 

Hg2 IJ: 38'39 LCSS J Seq. No.: OOC15 A/S Pos.: -- Date: 08/'3/96 

3GG 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

1 
"'(e:: 1 • ca:e , line: "3:39 

·=~a~. A'"ea (A-s:: 3.s:.; Pe~~ ~eig~: {A): o.:65 
·a,an~ C~rrected Fk Height (A): 0.165 
Concentrat~or (ug/L ): 4.681 

-----------------------------------~~------------------------------------------
Hg2 IC: 131-59-17A Seq. No.: O::lCHl A/S Pos.: Date: oe/13/96 

! 
! ~eo ·; cate Time: 13: 41 
'Peak Area (A-s): o.,~3 PeaK height (A): C.005 
,8lank Corrected Pk Height (Al: 0.005 
:oncentration (ug/L ): 0.134 

192 IC: 131-59-HA D Sec:. Ne. : 000 1 7 A/SPos.: Date: 08/13/96 

Replicate Time: 13:42 
0 eak Area (A-s): 0.097 Peak Height (A): o.oo~ 
3lank Corrected Pk Height (A): 0.004 
~oncentration (ug/L ): 0.119 

ig2 ID: 13:-59-178 Seq. No.: 00018 A/SPos.: Date: 08/13/96 

1epl 1cate 1 Time: 13:43 
>ea~ Area (A-s): 0.025 Peak He~ght (A): 0.001 
Blank Corrected Pk Height (A): 0.001 

.~once~tration (ug/~ ): 0.034 
I ,.-._,.. ____ ,.. ____________________...,.,. _____•__________________________________________ _ 

Hg2 ID: 131-59-17B D Seq. No.: 00019 A/S Pos.: Date: 08/13/96 

l
Itep; i cate Time: 13: 44 
Peak Area (A-s): 0.022 Peak Heigh: (A): 0.001 
llar.k Ccrrected PK He19,t (A): ::i. 001 
:oncentraticn (ug/L ): 0.023 

192 IC : 13 ~ - 5 9-17 D Seq. No.: 00020 A/S Pos.: Date: 08/13/96 

Reo1 i cate 1 Time: 13:45 
·eak Area (A-s): 6.515 Peak Meight (A): 0.282 
.lank Corrected P~ He1g~t (A): 0.282 

Concentration (ug/L ): 8.006 

Hg2 D: 131-59-170 C Seq. No.: 00021 A/S Pos.: -- Date: 08/13/96 

ep' icate Time: ~3:46 
. eak Area (A-s): 6.543 Pea~ Height (A): 0.287 
Blank Corrected P~ He19it (A): 0.287 
or.ce~trat,on (ug/L ): 8.'37 

··s2 r:::: 131-59-15c; Sec. Ne.: OO::l22 A/S Pos.: Date: 08/13/96 

wec'.ic3te T ·'.'le: '3: 47 
Peak Arec (~-s): C.87~ Pea~ neigh: (A): O.OC3 

;an, Ccrrec:ec :,"' .-,e·srt :ti.): ... _,..,.., 

3.--.' ' ' 



Se~. ~o.: :J~C23 A/S ;,cs. : Oa:e: 08/~3/95 

Reol1cate 
PeaK Area (A-s:: 0.
a:an~ Correc:ec ?~ 
Co~,e~t~atio~ (~g/L 

85:: 
~e1g~t (A;: 

): C.0~6 
C.002 

Time: 
Peak Hei9n: 

13:48 
(A): 0.002 

Sea. Ne.: OC024 A/S Pos.: - Date: 08/13/96 

Rec;icate 1 --,,,e: 13: 49 
PeaK Area (A-s): 2.785 Peak Height (A): 0. 115 
8:ank Correctec P~ ~eight (A): 0.115 
Concentratio~ (ug/L ): 3.248 

Hg2 !J: ~31-59-15C MSO Seq. No.: C0025 A/S Pos.: -- Date: 08/'.3/96 

Repl 1cate T1rr:e: '3:50 
Peak Area (A-s): 2.598 Peak Height (A): 0.111 
S'.ank co~rected ~k He1grt (A;: J.111 
Concentration (ug/L ): 3.143 

t-92 :D: 131-59-'.7DE Sea. No.: OC026 A/S Pos.: Date: 08/~3/96 

Sample abs. is greater than that of the largest standard. 
Reel 1:::ate 1 Time: 13:51 
Peak Area (A-s;: 13.103 PeaK Height (A): 0.543 
8lank Corrected Pk He19nt (A): ~.543 
Concentration (ug/L ) : 15. 40G 

t-92 ID: 131-59-17::>E OX4 Sec. ~o.: 00027 A/S Pos.: 

Rep1 icate 1 T'me: 13: 58 
Pea~ Area (A-s): 5.033 Pea~ Height (A): 0.215 
Blank Correcteo Pk Height (A): 0.215 
Concentratior. (~g/L ): 5.103 

Hg2 IJ: 13'.-59-17DEDX4G Seq. No.: 00028 A/S Pos.: Cata: OS/13/96 

Replicate Time: 13:59 
Peak Area (A-s): 5.066 Peak Height (A): 0.218 
B1ank Corrected Pi< Height (A): 0.2'8 
co~cent~ation (ug/L ): 6. 169 

~~·~~~~-~---------------------·------------------------------------------------
~92 ID: 131-59-19A Seo. No.: OOC29 A/S Pos.: Date: 08/13/96 

Re:,'. ::::ate T,r,e: 14:00 
PeaK Area (A-s~: 0.05~ ?eaK He~ght (A): G.002 
e·ank Correctec Pk 4eis~t '.A): J.002 
:o~ce~tratior (~g/~ ): C.054 



I·c Seq. NC. : 00030 A/S Pas.: -- Date: 08/'. 3/96-~' 

-<eo-1cate 1 Time: ;.i:01 
'ea.; Area (A-s1: C.C42 Peai< Height (A): 0.002 
l1ank Correcteo Pk Height (A): 0.002 

Concentrat~on ,ug/L ): 0.043 

'l·------------------------------------------------------------------------------
1192 ID: '.31-59-192 Seq. NO.: 00031 A/S Pos.: -- Date: 08/13/96 

I:eol ~ca-i:.e , 71me: 14:03 
.•eak Area (A-s'.: 0.02~ Peak Height (A): 0.001 
Blan~ Correc:ed Pk ~e,ght (A): 0.001I:oncentra:,on (t.g/~ ): C.017 

--~---~--------~--------------------------------~-----~~----~~------~---------
:~92 IC: 131-SSi-198 ~ Seo. No.: 00032 A/S Pos.: Date: 08/13/96 

I 
't<epl icate Time: 14:04 
Peai< Area (A-s): 0.02· Peak Height (A): 0.001 

lank Corrected Pk Height (A): 0.001 
oncen:ra:,on (ug/L ;: 0.028 

ep' icate 1 Time: 14:05 
eak Area (A-s): 0.039 Peak Height (A): 0.002( 
lank co~rectec Pk Heigr: (A): 0.002 

Concentration (ug/~ ): 0.043 

1------------------------------------------------------------------------------
Hg2 ID: '.3~-59-19;) 0 .Seq. No. : 00034 A/S Pos.: Oa';e: 08/13/96 

leolicate iime: 14:05 
eak Area (A-s): C.C39 Peak Height (A): 0.002 

~1anK Corrected Pk Hei9r.t (A): 0.002 
~ncentrat·on (ug/L ): 0.051 

32 ID: 131-59-'.9DE Seq. N:::.: 00035 A/S Pos.: Date: 08/13/9E 

Re:,:icate ·,me: 14:06 
~=ak Area '.A-s): 0.129 Peak neight (A): o.oc5 

lank :orrected Pk Height (A): 0.005 
~oncentrat1on (ug/L ): 0.145 

::): 131-59-190E D Seq. No. : 0003€ A/S Pos.: -- Date: OB/13/96 

· ?O l i cate Time: 14:07
I ~al<. Area (A-s): :'l.122 PeaK He~ght (A): 0.005 
Blank Corrected Pk Heig~t (A): 0.005 
~~ncent~at1on (~g/~ ): 0.139 

I------------------------------------------------------------------------------
Se~. M.: :J2C37 A/S :ios.: -- Date: 08/~2/% 



~e~i~:.::te 
PeaK A~ea (A-s): A.732 
313nK Correctec 0 k ~eig~t {A): 0.212 
Con~e;;:ra~~o;1 (ug/~ ): s.o,e, 

Hg2 I:J: cca, SeQ. No.: 00038 A/S Pos.: -- Cate: 05/13/95 

Repl:ca:e -,me: i4. '0 
Peak Area (A-sl: O.C15 Peak Heigt: (~): c.:01 
Blank Correc:ea ?k ~eigr: (A): 0.001 
Conce~:rat1on (ug/L ): 0.017 
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B-1 Jerome Analyzer Field Data 
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Ari7onaa11 
Th.stfurnent 

Calibration Status as Recei\'cd (Check One): 

ONEw DIN Calibration OOUT ofCalibration (Data Attached) 

ONon-functional • Unable to Verify 

This is to cenify that the JEROME 431-X GOLD Fll.M 11ERCURY A."1ALYZER. Serial 
Nu:nber /Ot>/ ,was factory calibrated to units traceable to NIST. 

I have inspected this instrument's operation, calibration and appearance and approve it for 
meeting all factory specifications. 

~ long as a functional test is within range, according to the procedure outl.in.ed in the 
Operator's Manual, the instrument is performing correctly. 

Factory recalibration is recommended every twelve months. 

inspected By: 

Date 

Arizona lnsm.menrs cent.fies that the above listed insrrumenr meets or exceeds all published specifications 
and has been calibrated using standards whose acCtiracy are traceable to the National ln.rmute ofSumdards 
Technology within the !imitanons ofthe Instuute's calibration services, or have been dertvedfrom accepted 
values ofnawra/ physical constants. or have been denved by the ratio type ofselfca!ibrarion techniques. 
Arizona Instrument has rnrie'llled JJlL STD 456624. and believes to comply. 

D!SCLA0,1E.R.: Any unauthorized adjustmenrs. rem(]Ya/ or breaking of QC seals, or other customer 
modifications on your Jerome Analyzer WILL VOID thir factory calibranon cemficate Because any ofthe 
above acts could affect the calibration and readings ofthe instrument. :hrs certificate will no longer be valid 
and,fanher, Anzona lnsrrument Corporation will NOTbe responsible for any liab1l1t1es created as a result 
ofusmg the instrumenr after such adjustments. seal removal. or modijicarions. 

Speeific adjustments detailed in the User's Manual may be performed according to rhe directions, and within 
the limits, set by the manual. Factory calibrations are recommended at least yearly. 

4: 14 Ea& Wood Sin:et 
P!loem,~B~ 

(602) 470,.1414, (100) S2J,74ll 

S.116-0006 RevB Pag~ l or l 

http:outl.in.ed
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Field Data 

B-2 M-29 Field Data Sheets 
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FIELD DATA 

Pllnt 

Dai. 

SamplngLocdorl 

Sampla Type 

Anlb~_!~~!W_•_("F)::......:..-1-......_.,.__..___-+-f'lo_oblt_H_N_llr_S._lli....:ig:::...("F)::......:..-+-..::;;.a<=-..---+--'--------+-----""--,.......,,-~ 
Bat_om~ll'lc "'-· lln) ..... eo. e.drlg ("F) 
S1111lc: Pr..11,r• (In H20) lnW I.Mk ctwck 

Aue 
Travw" o.. Prat,., FIii, 

Point T...,'*°" Tempetalln r....,..ue 

_, 

,~ \ 
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1------1~--~_:''-'-''_!.;.:_'..!..l-+-----+----+--1:_'-··-~-~!+---+----+----..Jl-:----t----+---+---
1-- - -- --i-----+--...:'·----l-------l----~...:·:..·_·...:..:.·--~-----1------l----j...!;.':'·=-··'--+---+----f-,------l.' , .. -~,. ~ ' • • ~ I ·, , 

·.., ... . ' .. 

Commantll: 



- - - - -· 
FIELD DATA~cG - - - -

Eaof""' lleMalcl\ GfOUP. lnC.• 

f'lllnt 

Oala 

Sam~-~~ 
S.mplitl'ype 

tu,Nooiber Yd 

Ops•!"" 
Ambient Tampar•u•- . "f"'Baromelrlc f'INSIH 

Sllltle Preea1H (In H 

KFadar 

A'abeH...., 8et*lg ("f) 

Hea"' eox 8ellll,g rFl 
lnllal l.-k Chacll 

,. 
O~M411hod 

Molaue Colledad (g) 

FlnallNkCheck .oo to" 

TravwH 
rolnt 

Clocl< 
llme 

Aledand Aicc,,d Al Dela 
GIIIIM* v.ioc~ 
RNcllng H•d 
Vm 6P 

. H20 

Orb 

,,'. 

a.. P,ol,e Fllllf 
Tern,,...• Ttmperatl.n r-ps11ue 

OryGIIIMu .,, 

Diagram of Duct 



------.-----------~--""'.....------.----------.---~1~Nwnbar\\ERG I:: 
l 
1=Tppeloslem ~ellG<aup. lne. . ·, I • ' j 

.. , I· 
' (j: I • I .\ '! t 

T,_.. 
Paint : 

S.mplng 
Tm• 
lmlnl 

. Clock' 
,Time. 

(24-twl 

O.MM 
RMclnG. 
\Im fftl~ I 

VllacJtv 
Head 
4P 

Orlb 
~...... 

Dllllr.... 

flue. , , + Dly Gia Mar 
, o.,. ·;, ~- · flllr · )1,-1 

__·t:..:-=.::c;::.,...=·=·•.;.·-'..•'--I 
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Conunenlll: 
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FIELD DATA 
. ~-' 

o.~'.-------1-LL!.:l.J...:.U~~;;::::;::;..:=::.=z....___-4...;..:=:...--+Duc1=~D~m~1t1~lllol=•=:L....---f.--..:...L.---I 
Sa~ l.nc:allon Aller Nl.rnbe, 

~_hlplel'ype 
r..,Nurnt-____,.__--c:...-...---1--------+-"'--=...::.~--+:.....i'-'-------+-....._.z:;.._~ 
OJ-•tat 
Ambi.nlT.,,,,,_au•("F) ,s • OVC02M91hod 
~omebic Pr~~'ffl~,-1--....:..,~---1-Heac:......;tw:...:.Box.:..:..:::c:......;;.;...;;=.:.:..k--1-----~Mola:..:::...:....:u:...:.e..:cCol...:..:..:l«:lld.::.::...---+-'~PllolCJ,-=~ 
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.~1-·.-~------- - - ·-~,-~'.,_ FIH -O DATA - -
----- ··---.--------

P•n1,_____£~,!2!~~-,~~-~_..i,.::...:..=~::::.!~and:..=....:..,Typ.~--ll------l~H.lght=c..::..::°'::..:loee::::::.:b::::.:.,:(!::ll)!..-_+____---J 
Oete Ducto1m..ion. 

Snm~llng l.ocellon Flit« Numbef 

~-~pie Type Aae~ Molature !"')__+------
Run Number 02 (,r, 

Operator CO2 ('I(,) 

~,nhlenl T"'"p~n~• ('F} t-~s=---'---.t--------=-'--"--ir- 02/C02Melhod 
8"rnr1111t-le Presa,,. (In) Molaue Collacted CG) 

Sift!"' Pr~~u,-e (In H20~)~-------~ln_llal I.Mk Ch.c_k__~ 
Diagram of Duct 

Semp&ng Cloclc Ory GIia Meter 

-\ 
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Comments: 



- - - - - r·- __....,.. -
FIEl.O OAT.A 1 ... ,ot ,z. 

Emtnrn R911K'Jrc-h ~roup Inc 
,---. ---- .. -
Plant Fre-sJ, A,J/. Ptob• Length and 1'yp9 Heightol loca11on (II) 

Date 7-/7- ,, Nam, ID (In.) Duct Dim-lone (In) 

Sempflng l..ocation 5a /~c, ,::,,,.,t:: M.._ Box Number A- J7 FlterNurnbm' 

-~!"J'•Typ• Mrla 1;, M•AH@ ANumed Moleu!. ~ 

Run Number - - ---- -z.. Yd 02(11(,\ 

()perolcr 

Ambltnl Tempwall.H("F) 

~om!~~!:':~•"• (In) 
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s:; c; 0 

_1._c,, o I 
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F'l'obe H•ter Seling ("F} 
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Commenla: 



__ 

---

.. ,_ --- ,.-......1~~ - - -- - - - -.. - -FIELD DATA 

~-""'°'-""-~...;_rnc_---r-----...,-,,,-------~----~---------,------.--------------,
Phnl FJ, ,.,d. Jdj Fl-obe Length and T~ Height ol l.oca1lon (ft)---------f.L..L...:.;a,U..-Ljl.L.:.A:~-'----..::..--:.:....-1------1--~-----'-'----+--------1 
Ol!IIII 7 ._ /7 ~ 9' ~ ID (In.) DuctDim-Ions (ln) 

~~pNng lDcatlon c,,,,, Ir-< r..m M... Box NumtMr A - ) 7 Fllw Number 

_::i4mpi._Typ•-------t~.M'--'--'--"---'-''f'f-4_--11-M--=.._-"--"--AH'--'®=------+------+-M-SUl1Md M_cle_u_•--'('II,'--'-)--+------1 
I\Jn Numbw -Z. Yd 02 c,.J 

Operator S 1/J/ KFactor CO2 fl') 

Amhle,nt Ternpe,ature ('F) ~ 5 ProbeH•• Sellfng ('F) 02/C02 Mehld 

Balomelrlc ~•Hue (ln) _ ___'J_ "_, ~L__ __~~ Om 8elllng ('F)~_,________ -~!U•_Col_lectlld_---=(g,,J_--1---------1 

____ ,....._._Flna--r-_1LN...,....k_Ch9ckE_mijc f'raH~!_(ln_t:f_20_,_)__.___..;..____._l_nllal_l.Nk__Checll _.__~__ _____._______.____________, 
J;" "§) -z,o '/ 1-l-20 Dhgram of Duct 

---~11nd Racord_AI D11111 E181Y ,.,.,11111::.•s--~-·- ___ ---~-------~---
Sampling Clock Ga. Melet \laloclly Orllca Flue DryGaaMet. 

Trav•ae Tlrne Time Reading Heed PINIU8 0.1 ~obe Flltar r- ,.."'• lrnplngs Pump 
Polr>I (min)__ _ (24-IY) V,n 111"1 AP DtlerMl!al Tem..-aue Teffll*alUI• Tarnperatve lnlel Out.t Exll Vacwm 

Numb• tin H201 6H (In H20) 17') ("I'} ("Fl ('Fl ("Fl ("Fl lln. Hal
~/'r1"~+_J_----:-:3=--=--i;-+-,,-1r.,-=~=-,o--t----:t;=--:-:- ~o·,1;·.1-:--.l',-,l'"-:-t-..c.;_:='-f=.:,lr,a~=+-"l7'L---+-"--'-:'--t-~,;"-L--t-~':--t-~.:.L---t-=::-'-'-''---+-:-::!"=n""-lQI Clt q-u. 

l'-1-0 t7'.-J., ~,::--, 1 L I ~ C;'/ ?/ - c·,:;- -?../'- -· -·-----t----'--'-=-----t-4-~--.,,__l--'.....,.'--+-'-0--1-----'l--l~.,._--+------t--+--t--_.__--+---<,__._____.______.._____.....___---I 
l'l-5 1,'lJ.n C/'7 ;,~ ' a 9/ 4, cc .., - r, 

'91 «-;'/ -,:;a .,,,..11 
Cl/ <?i Cu. ~" 9-? c"j-7 I:;""-.\ 

7 -" 
9~ 9-t f;"L• '?J 
qz. 'T? ~L..i. 7,,// 

C/2 q-z._ t,,-L) "lr,/ 

9t.. 9t..... C" l..J '7,,,, 

- --··--i---~'_.__,.,u.._-t-----t--./---,,""'~-+----+----t--+--t----t---t---+-+----+----+----+-----i 
---- -- ---·--t-----t-l_...--;;;,,-,""',d=-/-,---l,,..b-t----+-------4-+---+--+-+-----4---l~---+---+----1-----1 

JI .J, 

. -----+----+----1------t------lt------f--lf-----+--+--+----+--+-----+----+----+-----I 

\ '- ----t---~1------+------+----+----+----'l--,-t----1\,---+----+-----t----f-----l---~ 

\ 

Comm•~· ......... 
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T,avww nm. llrn• Raad'1g Head GIi• F'fobe flier T ·-· Imping• Pl.ms> 
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- - - -FIELD DATA 

S6mp~ ~~--~"'-'-L-L-'-1:-,U...t+-:.::.: FIWN"""* 
&rn~le_T_,_n,e.,______ ___.....:.........,_....;..;:;;"-"--l-----..;:;_----l-----i,-..A,p-umed Mol_•_ve_~.:.....:...)_--11--------1 
Run Number Yd 02 

0>~atu ,..:r.___:_-11-'-K.:..;.F..:caClot'=-----+-----+c-C0.;;..;;.2""""-------+-------I 
ProbeHeatw S9Hln0 rF) OZ'C<)2Melhod 

Blltom~1rlc Pr~at.re (I~ ___1_q..,_ _o J__ Heat• Box Sdng ("F) Molttln~-(g)'---f-----~ 

Stndc Pressure H20) lntllll I..Nk Check Flnlll Lilllk Ch(ICk 

Diagram ot Duel 
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Travetee HRd Ga• Probe Flter 

, ~M AP 
Number . H20 

-~-,,,,-· :::;_+----'=--+--'-~...,._...........""",.._,.._-+--"'-'-'-=c:.L.-+,:::.:,.,=.:.,;.::=,i.+-~+.<---½--'l'-'--+--"''-4-~f-,->-:-4--+-=..>.:.'--+-........__-+---"'.;;.;.,;,.,_-1 

__;):::r_ -·- ~--+_..._'-fri~I......L..:-..,..._,,_~----t--'-:-'~-t---+---+---+--t---,f--t-'---'---,f-...._--+_----+-=-.----4
10 

? 

-. 

http:Pr~at.re


--

--

--

------

---

--

------

----- ---- ---- -- ---

---
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D. Samplng Clock GuMatar v.loely Orme. 
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Ru. 
Ga, ..... Flltar 

Temp91alLH T~eue Temptrabe 
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-

DryGuM... 
r ... - ..., Imping. Pump 

In/flt ~ &It YaCUllnl 
rA rA rA n.. Mn\ 

·-
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------

---

_______..._,_ 

....Jn -___:;,-,-, -
FIELD DATA I~°' k ___ 

fr..tarn lle,.,orch GrOVP Inc. · 

Pilnl F1~1"J. /f)I-: Pl'oti. ungt,and Type Height of l.ocdon (II)~-- -·-
Oat, 7, {fl-'1( Ncml• 1> fin.) Duct Ofn*111o111 (In)-
Samplng Location ,:;,... /~., ~11_"5 MfllrBaxNumblr '/F?7 Flli.Numbtr,-
SnmplaType )./l-('r-a.1-r Mtl•AH@ Auumtd Mollue t'l') 

AJnNumbe, '1 Yd 02(%) 
. - ~-

Op_or.,_!or B<Y. IC Factor CO2(!'!____ 
------~--

Ambient T 41fflJ)WakH ("f) 90 Problt ........ Selllng ("f) 02/C02Mel10d
>----· 

~~-le Pr~fllf9 (In) "Ju,()/ HMter Box Set*,g ("f) Molatur• Calltc:t_ed_ (g) 

Stlldc Pressure (In H20) lnllal !Mk Check flnlll 1Mk Chtc:k. 

5@) "l.O" DlaQnm<llDuct 
Read and Record All Ilda E-v MlnutN 

Sampang Clock Ga1Mtlll' Valoclly Orlllce Aue Ory Gas Mat« 
T1av•s• Time Tim• RNdlng Heed Ga, l'rcbe Rltw Tem~ature lmplngs Pump"'""..Polnl lmlnl (24-h) _ __Vm"""' 4P Dlffwenllnl Tempera11,re Tamperabe T-,;-b• W.t . Outlat &It Vacuum 
Numb• llnH20) AHllnH20l rF> ('I') rf) rn l"F\ (In. Hal 
9//- --;, i:; )J' ut: ~-::Ja LJe I et <;JQ ~lj. S-o ·zofl 

/4b I) '.to 04 ':l t:. iJ. Al./ 8'{ I::;:,., -z../'···- -- I " .,,,, ,,I q. r; 1,·r;c; 'iJ4a 7/3 1 ~ at.J flq c ...-·-
------ - I ~ '1 l'Z.!oo ,;.;-~~ AC, e As' ~> ',,-; ·?,,,,., 

,i;-c;. I2. • '-"' ~ <,A qq I I f-1 ~l~ .Hr; S--.n -z.a-r 
.J6g 11. ·u. 11~ u. 17 I s--4 t. c; QS- c;,,.) '2.c,'~--

I I. r; /1. l /5 (ft. 'i ~l. IH . s:: c;- RS r;-n zorr 
/70 12;20 Y17' l-,"'18 I 0 ~5" '87 C',,1 Zn1 

/ 7r::, JZ..l.5 'n7c..~ t:. {j j • t1 a/. B~ -.;-'"' ~,,,If 
I 00 /1._: :i/'I ~s:i'u. ea ~ ~,C ~c JC,, ,,~, 

__,. i-- - -

l>Ai"t:n 
-·-

/ 0 ..), I(} I 
I 

- '·-·· --

' \ 
\ 

\ 

Co111ment,,· .,......_ 



----

...c~at}1,--:::::::---n1~~~--=-,;;;;;-~-=---=--··_\------l~------l~'1.~ ~ 11.ocatlon lfu\Numt. 
EwlernRaseaichG«>uf).lne. L!~=:..___-1-_____,1.Slll=mp;.:cll~T.uYf!i:=..____.1-._________'-'0pft,:,::,=IDr==---------'------I 

,~10 
Samplng Cloolt 

Tt-•• Tim• Time 
Poi111 -<~-- -~4-hr) 

Numb•~--'--~ 

'"-

-
---
.. 

-- -

GasM.i. 
Reading 
Vm ""I 

Velocflv 

"'-d 
4P 

flnHXll 

a.me. 
PY•su-• 

Dlffwer*I 
6.HllnH20\ 

Flue DryGuN..-
Gas f\oba Flw _T~ou~_ 

Temparaue Tamperallle TMnpm'AIIH Inlet Oullel 
rA rA m m rn 

linplnglr 
Exll 
i-n 

Pump 
Vacuum 
lln. Hn\ 

---

--- --- --

·, 

---

,_ 

--

-·· -

-·---

Conunanr.: 



--

--

- - - --- ~--
FIELD DATA ) 

Ewte1n ~Utt.11 Croup he 
' 

Plant f-J.•-,L /( 1/fc. Probe_t.."9'hand Type Helghtd t.Dcallon (ft) 
--- --·---
I.late 7-18-CJ'f Noule ID (In.) DuctDl~(ln) 

. ------- -----
Scamping l.Dcatlon____ M.tar Bo11Numba Flli. Numbar~"'1..'(1 A-17~~ 
Sampi.Ty~ MelaAH@ Aaeurned Moltue l'I') 

RunNumbar ~ { BlA,vX Yd 02116) 

Operator t:1;9/__;.___ KFactcr C021'W.l 
- -- . - -- --

Ambi.n, r...,.,.,_.~•-r.fl '/J.5 .., PrDbeH..... 8.tlng ('F) 02/C02Melhod 

Dalomerlc f'rNa1,e (In) -:Jo,o/ HNI« Box Sellng ("f) Moll!Ue Coll.ctad (g) 

Slntlc Prenu-e_ (In H2()) lntlal I.Mk Checll Anall.NkCheck 

Diagram of Duct 
Raad nd Racord All 0.Ill E,-v t.lnule•• 

Sllmplng Clocl( Gu Met« Veloclty Orllce Flue DryGuMeltr 
Traverae Tlma Time Raadlng HNd Pre111,e Gu Probe Fl111r Temri.me Imping• Pump 

Point _(1l, -124-tvL Vfflffp) AP Dlll•antlal Tampa11ue Temp1teua Tlf'l1Pel'etlr• Inlet Outlat &It VICIUII 
Number 3: '1.n fl~.U /7 llnH20l AH tin H20l l"FI ('fl ('fl ('fl t"FI l"FI lln. Hal 

~/p ~ IL ''J..,,I 

S:,") 

---- l 

/11' 0 
, r; r, 
/ Er, J.,, '. -

. 

-

http:Temri.me
http:Sampi.Ty


.--, 

f:fl--'-==-------_---fr------11-:--,-YP6-----+-----_-_-_-_-_-__1~----Num-·_'°'=b=·============= 

S..mplng Clock Gaa M.I« Velocf4, Orifice flue 
Trev••• llm• Time Reading H..d Pl-esau-e Ga1 Proi,. Alw Imping• Pump 

Point LJ~t-='24~-~lv)"---·t--- 't_,n_(l!L_ AP Dlff•enllal Temperau• Tempe,atla'• Tempe,aue lnlal Outlet &It Vacuum 
>--Nwnt,e,_ llnH20\ Mi 11n H201 rA rA ('f) rF} rF\ l"F\ 11n. Hg) 

--- - - ------ - ------, 
-- -- -----l-----f-----+---+---+-----t----t----+-----,----+---+---i 

-- - ---- -------~------+-----11-----+----+----+----1----t-----t-----+----1 
-- ------4-----1------+----l----+-----ir-----+----+-----ll-----+----~------i 

1-----+------+-----+------1----+----+----t-----·- ----- i-------- --------+-----! 
-- - - - ------+------1-----+----+----"1t----+-----+-----;-----1----1------i-----, 

- - - ---1------+-----¼--------4----1----+----+----t----,t----t----+----t----i 

-·-·-------------1----- ·--------

------- -----.i-----+------._----+----l----+------i1------+---+-----11-----+----i 
----+----- ----- 1------i ----- -- ---- --- --- -- ----- - _____, -----

- ---- ---1-----1-----1-----+---+------ll-----+---+----l-----+-----t----t----, 

--- - ----1------4-----+----+-----f----1-----+----+----t----i----r-----1 

-- -- ------+------+-----

-1-------t------+-----+-----f----1----+----+-----t-----1r--- --- -

Commenla; 



-----· -FIELD DATA 

; .~.. Probe length end Type Height of Localon (It) 
.. ') •~. . _______ __..__,_............._.--=-t-Nazzle lD-'-(ln-'-.)___-+--~---,,---,1-~tO~---'-(ln...,_)__-+--------1 

. · ·~:''! ',:ill L.ocal!on M.i• Box Number Alter Numbar 

S..mpl9 Type .. ______ __...._,......_"--..._--+M.t. &i---"®-----t--:-r",.......,,__-1-Anumed Mo/sue !"-"-)---+------i 

Run Numb• Yd ~---+-0_2~("_)~-~,..,,._,.____.._.'---+-..;,,,.,.._.~-----l 

Operator KFac1tir CO2 ('JE,) 

AmblenlT41f!'P«ftftJ'e_r_F)'-t"-==--=:.--tPr____ _____+--------1obe H_.a_tw_S_etlll_~rFJ-+-------¼0_2JC_o_2_M_elhod 
Baron,_1111lc Presa11_a Jin) Z Healer Bclll s.nlng ('f) Moisture Colr.ctad (g) 

Slnk P!"slll'e (In H20) ln11al I.Nk Check ____,""'-'-/.)£}. (j __ ~ LMk ~- _____ ..~£1_,~~-........~~~/,-'/--------~ 
~ os.a,...o1our:1 

---~---....---'--Read and ,-.:ord M 0.111 E~--..:.:Mlnute:;.:.::.:::'=---,-----
Semplng 0... Meter Veloclty Orlflc• Aue 

Trav«H lwdlng Head Ga• Pl'obe FIIII' Pump 
Point 

-:"7!:a---1r--7,..,,~...-:::;"~ ~p 



~-- ... 

Erutem Reseatch Gtoup. Inc. 

SempMng Clock GMM.i. v.ioc:11y Orllce Flue DryOut.lew 
T,av•a• Thn• Time 

Polnl Li.~}__ --j/-t'I)
Numbel /7;/) 'J">,:;; 

<Di _J._~< I fJV'l 
I , r;/J -~--·. /U~ °/?JD 

/•--:-I") 1/l../S 
,,1-s ltz?A 
/_/A ,-7,;_.-;------
//., •J-? ~" 
'/76 / 7;5- ---·- - / -?< 1/"l ifo 

,,-,nr---- '/ ~--· 
/•:?.< J?~d-,. .;, ,1 '? s~,~7r,- ;-•,A/)

-- --- . 

71\/l I' it:., 
17 .1<' ,~ '/t;, 

/~.,.;..,-
·- ·210 

7/~ ';if-?A 
'77.A /~?.f 

RMdlnQ 
Vm HP'I 

(,'-fL . c,T 
C/ 71(, c.'1 

1.r.r ·y, 71', 
·:t'~('/ .fvJ 

1,;,,-V, 7<-
~~"·n 
,-,Y.>"• c;,,z-
)'#"?.-?_/ 
(.tR?,~r:" 
Y9/J "?-; 

,t..4~.r,LC' 
t,/73, t. 1 ~ 
&rrs-·.-, 7 
'./'1L .t.. ~ 
' '.,19/?. ~?. 
'(.'7'7'. 7-Z. 
)C/, 3'~ 
:~7...R, 
l<,l'\v«t./ 

Head 
&\P 

llnH20I 

JI IL 

"'·""·Ollerenllal 
llHlnH20\ 
. t., "7 
7"7 
ZR 

·~_o 

,_ 7"'7 
1,7.R 

7R 
-7~ 
I,-?/] 

,~.?":? 
I, ·7-, 

7-'7 
. ·J'-7 

f .. C. 
7"7 
:; ~ 

• t'.:7 
7J'J 

Otl11 Probe Rtw Temnall!We 
Temp•atL.r• T-,nparallff Temperella'e ,... ~ 

m rF rF) rF) rFl 
A//_d ,f/j A I //1.., r,,·7 ~q 

, 
7--7 79~ 

q-? 4,., 
Q·J!,. a:...-- -t,,> J:,I~ 
'-f.3 r.,,,.,., 

-~,.,''-/<..~,q • ,. J 

1qt/ ~'/) 

iQ~ <'1'/) 

1q</ £~/ 
I ~ii"/ i'7 /) 

':) 7'/'J 
7 • 6 

I 1-=~.~ YI\,,,, ,. ·7 

. >5 47 
1(1.~ 1,,; 

hnplnos Pump 
Exit Vacuum 
rF'I lln. Hal 

)/'. 7.. ~ 
c;--7 75" 
c;-r. 7Z:-

I/.?. 1'7' ,r, 
~(/ "f_ "i 
~-3 ... L5 
<,,1 / 17..'"'> 
~I: 11 < 
~£.. ·I?< 
"',// 7"< 
Cu 7...-
5<. 7c;
</"._ 1" J 
·~I '7:_5 
s·"? L-5 

1<7 7.r 
'l--7 7</ 
~z 7'</ 

'77,~ 
?' 3<'.'.l 
"2 ;<::: 

/:(',:eA 

/'Z.Z< 
~J 

~'1<. 9-r 
,--nL,{;'f-

,.7 p 
7X 

f'C/,"'S 

9, 
I .,,/) 1s·~ 

\ "J' 
-? t;
7_._-

17'~.h ~~ _/ 

----

., 
' 

-·-
_,./ 

---- --- -------
-------- --· ' - ..,_ l 'i -· -1- I 

,__ ---- --- .. - .... --- --
,__ .. 

~· 

------ --------

---

Commvnta: 



- --- - - - ··- - -FIELD DATA 
Eoore,., lle1&01<;t> Group. Inc. 

Pll!lnt 

Date 

Snmplng lacallon 

Sl'lrnpl&Type 

fwomelrlc Pr!~!':!_•_l~ln'-)-t-cc....o........,......,...___ -'/ 

Slllllc Preuue (lnH.=.20=.,)c__.,___~---'-'l;.;;ntlal:::;;.;l.Mk=;..:_;;C.:..chec:k.:.:.;.;'----.uic.~<-<-L...;=:1-,~r-i.F:..:.::..;...::..:cc:....:..:.:..:.-----''-""'....,...,,,,.....""/-..,__.-..i;;.L-"----------' 
Diagram of Duct 

Sampllng Clock DryOa.Meter 
Tr-a• Time ~ Ga1 Probe fllllr __TemperallH 

Point __Jm_lr:il________ {24-1!} Teml)9fflM• Tempwlltw• Tffl'll"J&Me lrllet Oulel 



- ---

---

--
--- - -

·.-......_ 

Ea,lem Raaearcn Gooui,, ine. 

S.mplng C1ock GuMet. VllocM, Orllce Aue OlyGuMet« 
TtalltfM Tlm1 Time RNdlng Hlad Ga1 F'tob• Fltar Temparaue llnplng• Punp 

Point (24-tw} Vmlft'\ tr.P Dlltlranlllll Tamp1reu1 TtmJ ltfDH llfflP"Arl lnlll Ou1llt Exit VICUUm ""-·~-NU!flb9r {/J9.61 t:;J:,/J, £... ~ (In H20) tr.H llnH20l ('fil I~ rFI rA m rfl (h.HaJ>Irr 17>'$ rtl:fO <<'l'....1'..I:. .J:::7-~ I "'7 .""J I //',L lb/ <; /" t,_ <; 
y 1/lln r/Q$" ~~~ 6 ~.3 l't? -~·'if //') c~ lb/ ~?: Z< 

1/4~ 1/7<:'n ~<<. 7•, / z.· ,- //\7 Jt,l, .c;"? z. '\ 
l/0-. ,'7.t;'t;' fi'<;.."f. -1 7__,, "7 ·,-. ·1,117 //':JA ~~ 7-5 
r1<< /~., ~,H.Ri .,,.,,,, //)"7 / /}-,.) <9- -7_-<;"° 
1/'1,t·L /0_,,..< <L,-, ~-'"J ~"/.,7 //.-:, //J/ s~ .,,, ., *'<vi..1; I•"lb ~, ,/£, ,Z..9 /07 /t),.- 1-:t..~ 
V-Jll 1/1~/~ CL~ ~S .. Z.67 //}q /(I/ i"i""-'1 'rT_~ 

,,a."?.,p ~(;~ t:,;-;;r, • z::R /n<" ·pr-, '5'"1 --?.~ -·-···---~~~ ,, 1/H" ';,,f.. /.Y- / :,,-? r;,s- ,,,,.,d l'/Jt) r_,. 7 -r 
i ~ ·< 1./R~/J -;-e,R. ·-rt:-- ."7.P "/OQ /n"' .t:."' '-? <: 
/U0 ,~~~ )~"- ~ '?- I, -7_7_ / ;/¥f l//:YJ I':./ ·7-r 

~ •<" <J~d/J .. -?l1 -~ 1,z..-, / -~ '/,,..,,, SC/ -r < 
1~/) i./lV#fl4J\ , 5·7 "Y7 ,? .&/ I ,l;w ., z, 1£;l/ ? .,... 

. ... 
I•~<(" :',..,·~ la, .,. <"'-;I".;; I ~ ,,~q C::,'. ('/ "';j z.. 1-.:;-.~ 7 .., 

,,., I'JO 1•.,-;i;,_..;:,,,;; ~']£. c,"£_ ,jt:; I 'l,V <:"7 ?<" 
I'> I.T~ . "./ 

'f~.I) ..... ~rq;~/) 

., ? V"' "') 'i.Q"·C. 
~Z> /q~ 

' 
---

_.,,/ 
~ 

-/_ ~.<.U---- r------- . ----· 
~ 

--- ... -----

~--~- ---

. 
j __ •

:iJ~ ~I ,A 
/}_j ) ff, ml /J;)Q.. ~ '""-h.c, /S,CK' /~~/)

- --- ""I 
"1/- ... l -- ___ ,,../,- f r-... -~ '-=/ 

--·-----



~,~ -- .... - .l.a.n·~··..-,;;;, FIELD DATA - - - - - I P1ge1o1 -
· _\.fltH, · ::,ueorch Gtoup. lr,c. 

Plabe ungl\ and Ty.,. Height of Locallon (ft) 

Naz:zle ID (In.) Duct01m-1an, (In) Al~ 
Semplng Location M.tw Boll Number F1llw Numblf 

Sample Type Met.a-I® Aleumed Mohu• I") 

RunNumbw Yd 02('1') 

KFactcr CO2~Op•etor_____-f...:;...~~---+--------+-------it----'__,_--------1------f 
l"obeHemrS.~ F) 01./002MtilhodAmbient Tempsal\H ('F) .f-L~'-'----4'-'--'_;___;___;___ _.,,'-'-.:...-ji------+-...:....-------+-----~ 
HNI• Boll Selllng ("F) Mol11ue Cohc1ed (g)RN°'!'~wkPr~~~_(~ITT~)-t__.~J.£.t-..--t-'-'-------'-----'----':....:....-'--+-.-~-,-rl------'"'---t~-~~.----V. 

Saale Preaaure (ln H20)
-- - - - - ----

Indal I..Nk Check---- - ·-- -- nel 1..-k Check ½"'1 
/{_ Dlatr•m of Duel 

Amid and Record All D11111 Ev 
Clock Veloclly Orifice Aue 

Traveree Heed Probe Flier Pump 
PoH 

Numb• 

~--~-~:-'---fi5·~~""r-t---t---r~:--+--t--t--t----f---+---+~--f-i~--+-~~~~ 

Cammen._,· --.' 



ii 1::: I~ 
S.mplllg Clock 

Tr•-•• 11- llm. 
Point lmln\ '24-trl 

'--N~b_• /:J;/\ l"5 t,",·~~~ ,z, ?~ 
[4Vo ff'<n--- ---- 'J.t'../5 .,~ .. 'S' ---

'/j~.~ 
- /.~ 1~ :, ('( 

-- --
1//,.,--'b f• ,, ~x 

f;;. '5S~---~~ V<l"o...s 
(j~.,,.,_ V<l't, C 
11• '7 .,.._ Vll//J 
•it<" 1/,~/~ 

'1• 7~ .14,. ,/Jv,,~ (("I.,~., 
? _/jl', 1/c~S'.o 

f---- ---

O..Matar 
RNdlng 
Vm 11111-

£,tf',t,i 
IZ.?n,1 ~ 
lk .., -:j I ;~ 
IL?.~., •:,,,-

lZ. < ...-~
"'r~--?. m 
l/..?/;16 
'J-2,,,_/;q 
7_ :.'!:,7"__ -2_4, 

I' "-~ ~< 
i7.. :?., ::/, I K 
/..J.i. - .j ~-~,. -~ ~L 

it;t;I/ ~ 
lr-t?',L;? 

__,.,.-

' ----I I, VI_ 
c:, ,v~ 

Veloclt/ 
HNd 
AP 

OnH201 

I 

Orlflc. 
Pl_.... 

Olh"enlllll 
AH11nH20)
.tK 
_-;_~ 

'·zff---I~?_ 
,-1'./7 
·-~-"1 

,, -7 
-r_..-i 

.,.7·-; 
_77 
_-7_-'7 ., _, 
,?. '7 

Flue DryO..M11tar 
GH Probe f1111r r--•v• 

Tempernaa T111n~ll1'.H Temper11Ue lnlll Oultl 
tA I rt') l."FJ rA rR 

o/7 , ~i 
•>R v ',; 
'7 o/:J

'.r.'J~K- .. ""I. 11------ f---- --- ,7-1/j )i".1 -~,./ ,',/'}
-i-----~- -- I-/,~ ~? 

1/Lh o/ 
//'JI\ ~ 
//2/1. '7'?' 

,yI/.:,11 
.,//../l I"? 7 

I/Ao/) ~ z; 
- - . , 

ll!lplngw 
Eidt 
rA 

,e;-q 
7-,., 
r-/
/"':,, 
7-,.., 
7...u 
7-'Z 

'/'.. <./
ll.:: :t., 

--z:-r; 
i/_ --{ 

Z,':I , 
,:/·-

·-J7 
• 

Pllmp 
Vacuum 
Rn. Hal 

,;_ < 
"t. 5 

-7 ") 
1-,,_;. 
17 -4 ) 

[~ '\ 

-Z.5--?<'.'" 
1zc::; 
T_~ 
? .. 
75' 
L:5' 
~-"j 

,_____--- ~ 

-

--·-- -. --- -- -- --------

'--· 

-

-



-~ - - ....... .......... .. .. _. 
- - i... ...- ~ -

FIELD DATA I Page1o, - I 
Plan! Probe ungth and Type Height ol l.oc:ellon (fl) 

Date ".'_cml_a_lD___,_(ln_,.)'------.-------D-ue_l_Dlm___lons_.._(ln~~---+--------i ~
_s.meing Locaion M9tel' BoxNumber 

S.mple_~:..____...i.::~~_;:___i-:,~;;;;;IW;;;;;•;;.;..::;AH@.:_.=:..____-+-'-''-'e"~'------11------==----''---'-----lf------~ 

Run Nurnber-:_____---t--L----...J-:.Yi=.d_______µ...1.1.:.bt!.:..__+=:_i.::i.....:.ic:;;;:::.liii!:.a_..J..1...u..-1'---lQljll::a!IK.i:......!:>.!.!::~ ([]) (!])
Oper11lcw:...._____-t-~~'-r.::.::r--+K_f._ac_10r______t-___--t_ __._.______-t_____~ 

Ambient TemP4J11t1H_C°f) ,~L-4--'----+-Pr_ob~H•w Selling ("Fl 0 D 
&rome~lc Pr-u:•_(~ ..z Healer Bo,c S. ("f) Molaue Collected (g)'---t----:::,-,---irl // 

Slnllc f'leaeure (In H:!01 ______ ~~-~-=Checl<...:..:..:..'-'-'----'---.:__-'-.:,__:__......_.~,f--,11.Mk Chae_•------'=-----""'-'--=--"--=-/-'--'-"'~-----------' 
c · oi.., • ., of Duct 

Reed and AaccrdAl!_~la E~_z__~.clfl=ul"'-es'----~-----,..------.-------~---~-
Clock Gaa Meler Velocity Orlftce Aue 

Tl6V8fH RNdlng ltead Gel• Prob9 Pump 
Point 

Numbet_l-___:~-t-"""-~"""---t~~~~,,..:.:,-...~77;.,_t=~.:..:..::==t--n"fir+--ri"M-+-rl'-7'f-+---l!r.i.--+--z":'--'--+~.Lr.--t-~::-'-:~-i
_£/1r 

,......__, 
I 

http:Numbet_l-___:~-t-"""-~"""---t~~~~,,..:.:,-...~77;.,_t=~.:..:..::==t--n"fir+--ri"M-+-rl'-7'f-+---l!r.i.--+--z":'--'--+~.Lr
http:t--L----...J-:.Yi


,,,.- ·. 

1:: 
S.mplng Cloc:k a.. ..... 

r.......,,. nm. RNdlng 
Point 124-IY\ Vm IIP\t1.£

Numba /I<"< -?'T~ >7 
rl'rf 11-z....-- ii:DFJ 1. ~L ~L{ 

I !n'.ll. VJ',..(' 797-?"~ 
r;z< 117 ID 7 w/·5/2 
1?..... rl/.) ~~ 
!/~,;- l1t...1& :l./17,77-

I -,..,.,1':i -7..., t' ?,/---- I . --
II <" 17 ..brio 7 ~, f:.'1L 

.. IJ:.7/) 1:.Z~ai:1 f_ IJ,~ 
·-· 

I. 7~ f "1:..i'/r) ~,.,·Jo,() 7.-

I 7n l'7U<' -:t/;,. J./"1 
I ~< 1-t-5a ~/·7.~ 

Ii'" () ,z.s5 ';I$ 6,-
l1Z,,{) '{/-, /,

------ l1;r.. 
"'Ll:,.•J II>/,<" -zjt:.. / IS .. --
1'-'l< t, (' //) J:. I?.. i:L / 

17.J'C) l.3L£~ -:1.r?,, ;.:~v~·-1/37 A t-, / . ..-z 
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1/ P.°Q 
ti 1....- ~ 
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....,•a -FIEW DAr~ I Paa- t of 

'·' ·•le, , P.n,eo,ct\ GfOYp, lne. 

Plant Helght of lacallort (ftl 

Ol!lte Dutt Dlmentlom n 5~ 
FhwNumber 

~-1_!!~16 Type _ Aaaumed Mollllla'e I"') 

AunNumb« Yd 02('1r. 

Operekir K Factor CO2(%) 

~,b~ TampRell.ee ff') ProbeH•llr 8elllr,g ("f) 02/002Mellod 

_Balomelrlc Presell'e (In) H.ler 80ll Selllng ff) 

Semplng I.DCa-~--

~ ·" ' 

,. lnllel l.Mk CheckSteUc ~,iasure (l.:.:n.:..:H:.=20:=c)~..__--'-__---1.::.==-==-=-:..:=--__JW...:..""'-''----'--:,or-:.,:w=::.:...::.:.:=..:::.:...,---~i,;_:_=-~.::......!~_'?.Bh 
Diagram of D111111 

RMdand Recad Al D11111 E Mlnutn 
Clock Ga1 Mater Veloclly Clfllcl Flue 0,y(iMMefer 

Raa<lng Heed GIia ~ Fllte, T Pt.mp 

http:TampRell.ee
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) 

Samplng Clock 
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Vm ffl'l 

"7__,'k'. J. rr 
·7 :.'\ ~ K 
7_ r/,J v 
7..J ·~.V7 
,z,,~~> /S
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FIELD DATA I Pagefaf -
,:< u,91n ri..eorcl\ Group, lne. 

DIiie ------...p.,,...,..._...,,-4-.......,c.__,1--N_oal_e_l_D_,_(ln_.,__)----f----::r-;,:-- OUCIOlm-.lons (lnt~---;-------i 
Sampling locallon Metar Boll Number 7 Aller Numbtr 

&lmpls Type Met• AH@ Alleumed Mmue (%) 

Run Number Yd 02 ~).--------..&..------1----------------i----''-------------~ 
OJ-olor K Facb CO2 ('I,) 

Ambient Temper111U'e ("F) ProbeHNlw Se1*ig ~---4----- ~~-2M_alhod__ ·---·--t--------t_ 

BivomelJ'lt: Plenu-• (In-'-)-L...:'---"'-'----1H__ __ _____•_kw_Bo_x_S.C_"91nig.=c..:.("f}_.:...--11-------+-M_or.u•_C_ol_lected_--"(g)==----+---~--' 

Sllltle Pl-&saure_(ln H?O)__,.___-'-___._lntlal _Lea_k_C_hec:_k____. I/ 
Diagram al Duel 

S,,mpMng 

Tra-se Time 
Polnl 



Clock GM M.tw Vlloelly Ortic• Aue Dly Gu Met..-
Tr11VW11e nne llrne Rwdlng Head Pl'R1tr• Ga, Prob• Fie. Tem.,.....i..e lmplno-

f'ool lriil f24-1Yl Vm fflll AP Dltt.411\W T.mp "'•'-• T9mp91111\M'11 TemP,erol\.le Inlet Ou1e1 EJcll Vacwm 
__!J!!m!>« / ~n I ~ '!.{) ~ ~/l. f>.j 11n H20I t,H (In H201 tFl rfl ffl ['f} C'fl m lln. Ha> 
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t-------+-----t----+---------+-----t----+--,
--•-----l-----+-----+----t------+--+---+----- __._____________-+---~I 

I ' 
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---- -- ---+----+------+----+------it-----+----t-----t---- -------,--------I'----~---~------- -- -- ______,_______.____.____.,______.______..__________~--~-----
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Appendix B 

Field Data 

B-3 :Moisture Recovery Sheets 



kalelrl ~ Grouc. lr\C 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 
..Date 

Samplina Location 
:·;:Sample Type 

Run Numbet··· 
lmoinaer.Box Number. 
Recovery Person · , ·. 
Recovery RJnses· 
Samole Identification . · 
Filter Number •. 

,.,_, . . .XADNumber .... 

· . . . , 
lmplnger lmpinger Amount 6f 
Number Solution Solution 

·: ·. (g) 

1 MT XXX 

2 5%HNO3/ -100g 
10%H2O2 

3 5%HNO3/ -100g 
10% H2O2 

4 MT 

5 4%KMnO4/ -100g 
10% H2SO4 

6 4% KMnO41 -100g 
10% H2SO4 

Silica Gel -300g7 

Fresh Kills Landfill 
1 • \ &·C\(., 

\nc.,nf!,r~ 
Method 29 

\ r, C , n c. n:..,h:sr ' 
JLSwiff 

3x0.1NHNO3 
FKL- 'CS ~ - 'lo 

F1'-0~-~ 
NA 

• • . . . .. : .· lmpinger Weight >··: • ... •·· .. 
:rrribirl~;/ri~ /.,e: . . . ··<YV•lght ···. 
C~nfl~~lor, ;, ;~~1. ,; m,1qa1. ; f'°'jjtj'.: : 

.... 
. .. . .'.i'>-;fgj•.··: .<:r\taJ•<;J 'L'.'.fi1F···:·':· 

KO i::,-:2.~.L\ \...(u().(.) \.,~-~ 

MGS 7S4.o IJ~S.u \\~ 

GS (,~.q v°"1. ~ Qo.~ 

KO 41U).li lf1(a, i q_(D 

MGS '::,7~ _,- Su,,-.'\ t.'i 

GS ~~ (D:2 5i1.1 5.' 

GS ~\').o 7~.'2. d'-t 

Total Weight Gain (g) 



EQllelrl ~ G,oyp. 're. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Fresh Kills Landfill 

... ,:; . ... , ... : 

.lrilpiri'ger' ,lrripiriger : 
N.t,in,~r' •Solution. 

1 MT 

2 5%HNO3/ 
10% H2O2 

3 5%HNO3/ 
10% H2O2 

4 MT 

4%KMnO4I 
10%H2SO4 

5 

6 4%KMnO4I 
10%H2SO4 

Si1ica Gel7 

:Am·;_;:_,o·.. ·..:unt.:_··. ;l;,m;;_:,p\lri·_<-.~.'. . .,,Co'._(_.,·_•.• :_._,TI·p·,, .·, 
--· 

Sc:a_l_ution'. 9'."f'9.~J.'l~i<>.r 
: Jg)· : ,, .... ,... 

XXX KO 

-..1oog MGS 

-100g GS 

KO 

-100g MGS 

-100g GS 

-300g GS 

. •···. JmpingetWeight~:; ht •. ,. 
.. : :.··: .. ", .. g . 

. Final ,. .. ~rual ·· : :Gain
<,:(gf''.' //(g} •.•. : '.)(g)'··· 

,. -

77'9.3 ,S75. \' 'Jo3-~ 
...,"1- ,-r . ..,__ 

-;;;_,u\1,1, i) 

~0, \7.1" 
-i-~1, 

~ 
~~1.-=t \0.5 

~i'::A.(. 

5.o 

5~4.0 5M.. A \.l, 

Total Weight Gain (g) 



~tit\-:, 
ec.ie,,..~G,"'4).W'IC:. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

Filter Number 
XAD Number ..... 

. .,_.··• .-_ .: ..<';'.;/<; <,._ ,· ·lmpingerWeight';:.·,., ::·•-
lmpinger · lmplnger Amount of fmpirtge(Tip' . ,·.._•·-. > : ,:• '. ; ~t1iQht< 
~mber Sol!,ition · ' Solution Configut;ltl9n ..ff'Uia( ,::'.tniti~I : .\'G~in, , 

·. ,{g) . . . i•i <;; .·;-::(al':? r:; '(g) ; < '[(g) >< 

. . . •• .. 

1 MT JOO( KO 

2 5%HNO3/ -100g MGS 
10% H2O2 

3 5%HNO3/ -100g GS (;Si-" L,O~.'\ 
10%H2O2 

4 MT KO ~15,1 \~.?~il.'2.. 

5 4%KMnO4/ -100g MGS 5~7-~ S%'0.\ ::, '3 
10% H2SO4 

':>lo<?-~ 
6 4%KMnO4I -100g GS ~ S°(A.~ 4-010%H2SO4 

7 Silica Gel -300 g GS 

Total Weight Gain (g) 



kll!Wn ~ G<c,.o, Irle. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant .. Fresh Kifls Landfill 
.Date. 7· 17-9(o

' 
Sampling Location ":),-,. \-l'~ 
Sams:,(&Type ,: .. ..' Method29 

·: ....Run Number i: • ... l 
fmplnger Box Number., ~~e~ 
Recoverv Person . JLSwift 
Recoverv Rinses 3x0.1NHNO3 
Sample tdentJfication · . FKL- '5\ ,5~·5lP 

... . . .;Filtet Number ·. J.JA 
XAD.Number .. · , .. NA 

> " JmpinaerWelght 
lmplnger .·(mpinger-..Amount of fn,plngirTip ... ·.. . . . J,'felglt.t.::, 
Number ·· Sofutlon ' · S.olution Conflguratic,~ ·· •·i l=irlal '. . , '. :Initial • · ' ·Gatrt' •··· 

i'(g). ,;·;,;<: ;;\(g) ,;,:; ?> {g)' ; ' C<L(~i' 

1 MT XXX KO o.~ 

2 5% HNO3/ 
10% H2O2 

- 100 g MGS b'n. 0 

(.JH."'.:\-

~l .'t: y 

~......."" - ;10_ "=t 

3 5% HNO3/ 
10% H2O2 

-100g GS 5~.1.. 

4 MT KO \,)TZ · 3 

5 4% KMn041 
10% H2SO4 

- 100 g MGS 
5%5.~r 

r..,~.%"' 
w-o,.o 

- -;). u, 

6 4% KMn041 
10% H2SO4 

- 100 g GS 

7 Silica Gel -300g GS ~17 ·" 
~S\. \ 
qsa.o 

q...~ 

Total Weight Gain (g} -3.5 



_.,., Rmaan::n G<o.,p. nc. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant Fresh Kills Landfill 
Date "'\ ·Ii-Cito 
Samoling Lo~ation M~ :2.9 
Sample Type · Method29 

-c:,1.Run Number 
lmpinaer Box Number ~e~ 
Recovery Person JLSwfft 
Recovery Rinses 3x0.1N HNO3 
Sample Identification · FK.L-s~ c,o-<&'3 
Filter Number L. '\ f\ 
XADNumber ,. NA 

.. 
:.:: ····. ::·_. . . .(~ . : !: . : : ,;_ Imping~, Weight ..· •: ... 

..·.1mpinger .. 
lmpinger Amount of ilripingirTr~. . -·;· .. ·.c:.:".·.:·.· .•:·: .. · ·::Weight <· 

Number Solution Solution Configuration .. Anal 1
.....••....,... 

. Cal .. . ,· 
.. 

.. 
. ·. ..-:tar ..•: 

.. 

.. :r:~:;•, ·: I5;ttt\: 
1 MT XXX KO ·-1 S4 .u ~~.i -o-"l.. 

2 5% HNO3/ -100g MGS t.,o':> .o L,-z.1.?.. --1."l.."2.. 
10% H2O2 

,S'.ii.j. "t-
3 5%HNO3/ -100g GS &:,q'8 .~ -4.'2

(&\TlS10% H2O2 

4 MT XXX KO t.iz~.-::i-- U.2.q -~ o.i 

5 4% KMnO4/ -100g MGS (.,~'":l.-~ {.fJ.~. l_;i - ~ .":\--
10% H2SO4 

6 4% KMnO4/ -100g GS 5q(D.OS'i" ., o.9
10% H2SO4 

d~·1" 
7 Silica Gel -300g GS ~ss. (.. iz. '(i ~~~°' 

Total Weight Gain (g) -\ '1 

• 



£-~Gt°"". 111:. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant Fresh Kills Landfill 
Date .· .. : ..,_ \'R -C\l. 

Sampllnct Location So.\es 
Sample Type : Method29 
Run Number ·. 0 
lmoinaer Box Number '. So.les. 
Recovery Person · · JLSwift 
Recovery Rinses·.·· .. 3x0.1NHNO3 
Sampte·ldentification ·•· FKL-to'5. <.~- ro 
RiterNumber·....· 1-lA 

XADNumber NA 

: : ..•- .. . .. ... ·.;,,•.···. · .. rmpinger Weti ht . .... . . ..... 

~:.••lmplnger lmpfriger Amount of 1mp1nser.np .. Weight 
· .Number Solution Solution _C'1nfiguration '·,. :. Fin~r :)nitiaf .• 

.. 
.. Gain · 

..{g) [g) •': {g) .. ··.. ~g): . : . 

UlD0-1"1 MT XXX KO '..u,,-.o (,.'~ 

2 5%HNO31 -100g MGS <..,31..,Gu.a - ~\.i 
10% H2O2 

3 5%HNO31 -100g GS S°t-4 .'\ '5 q ~-"' -3.$ 
10%H2O2 

4 MT XXX KO lf~1-L9 421.4.$ o.~ 

5 4%KMnO4/ -100g MGS (J~\.'6 L,14."t -:l.9 
10% H2SO4 

6 4%KMnO4/ -100g GS sqcs. tS<rl,l\ -o.-=r-
10% H2SO4 

7 Silica Gel -300g GS 81..\6.~ ~2-i.o ~l,.<, 

Total Weight Gain (g) '-\. \.\ 



kll!eff\l!eMaa'l~.1',c 

Jmpinger 
Number 

1 

2 

3 

4 

5 

6 

7 

·;•_;- I ':. 

l... <? )g -;.. 

MOISTURE RECOVERY FORM FOR METHOD 4 

...Plant Fresh Kills Landfill 
Cate ' --.. \u ..G\u 

..Sams,lina Location N->r'"°' \4,e.e-o~r 

Sample Type·:... < · :::" Method29 
.. . ~:.;Run Number·..··.· \ 

lmoinaer Box Number N,...,tl"' 
Recovery Person JLSwift 
Recovery Rinses ; ; ·. 3x0.1N HNO3 
Sample Identification · FKL-14' -+T> Ff{L· IR 

., ..Filter Number , •. ,,, .. ~A.. 
XAD Number NA 

-·~ ·-:=::~;;:.. _.:>\~~}\JinpJitgefWeli ht::·· 

Impinger Amou~t of Jmpfrig~r'.)'1;_ · • ;;; , ; , , · e;: ' ' .: · ' : / Vl.,i,9~. '. 
1 

Solution : ., S~lution i t;:c,~fl~ra~~r,a ;, .:·;f0a,1 '.C' :.··:·;·'..•.•.;.•.·.:.•.,tn::.•.-.'··(itig')a.i············.:. _;·:·'...' . ,Garn , , 
: (g) ;: .. <: );·)(g) ·;> . . . {g)\+ 

MT XXX KO 4'TI.S 5'2.-:t"\425 I 

5%HNO3/ -100g MGS 5<.,'f. '-4-S,',.\ 9l-
10% H2O2 

5%HNO3/ -100g GS 59'\.-t - 0-(,5qi.~
10%H2O2 

MT KO ;o~ . .:. <..\~%.o ;.~ 

4% KMnO4I -100g MGS Sll.S 5~1"-1 Y-~ 
10% H2SO4 

4% KMnO4/ -100g GS 545~ -\.LISt.B.S10% H2SO4 

Silica Gel -300g GS 751-~<oo-i' 4'-t.3 

Total Weight Gain (g) \H-1' 



Ecalwft "-di (iro.-1), lne. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Fresh Kills Landfill 

Method 29 

JLSwflt 
3x0.1NHNO3 

FKL- O'l 1o - 1.1 

NA 

..... 
''' : :.. ·: J,·iri~iogar ' Impinger •• ' 

Nwn~r ',· solution 
::"·/.' ~<.· 

1 MT XXX KO 55.'l-~"~ :2.. ~'27-S 

2 5%HNO3/ -100g MGS q,(..,S'fo.~ S-so. '1 
10%H2O2 

5TL-'4,3 5%HNO3/ -100g GS - (o. lSu1&.'S "'=t-ru;.
10% H2O2 "Jf,,11.r'lt. 

-S02.'-f 
4 MT XXX KO S'cg,q ~-'=>'-i'1=1.o 

-:tlS,.'1:1.- a/ 

5 4% KMnO4/ -100g MGS ;20. ~sis~ ~I.hi
10%H2SO4 

6 4%KMnO4/ -100g GS 5TV::, S70,i 1.1-
10%H2SO4 

7 Silica Gel -300g GS 7u\.3 L\d·"20'-i,":L 

Total Weight Gain (g) l30.9 



~~~.r-c: 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 
Date 
Sampling Location 

..SampreTyi:Je'', ..•.... :.: · ,. ... .. 

Run Number> , 
lmpinger Box Number ·. 
Recovery Penson · 
Recoverv Rinses ·· 
Sample Identification 
Filter Number . 

....XAD Number. ., .> .. .. 

... 
~: . , 

. ·:··;: ,.-~ 

Fresh KiJls Landfill 
7-17-CIU' 

D,-.-tn 
Methoc/29 

-s 
t-..)., r+\-\ 
JLSwift 

3x0.1NHNO3 
FKL-:.L ·-

\...._~ 

NA 

0'2. ._ O(p 
-wn -......,')• ' 

·. ' . lmptnaerWei! ht .:; · · 

lmp1ng~r lmpinger Amount 9( fmpfnger/Tip j './<;, :, · '..''.· · ,;, • ; ' .,Weight ; 
,Number Soll:f(ion '' Sofutior( Configuratlori ,, : Final ' .ttinw~ : •: :c'G~in : ..... 

'' ,.,. ,fg) :• ,:/\ :,\ •.•••.. fg)· .•.. ,, {g) :: :· >,.'(gf)·'··· 

1 MT 

2 5% HNO3I 
10i/4 H2O2 

3 5%HNO3/ 
10% H2O2 

4 MT 

5 4% KMnO4/ 
10% H2SO4 

6 4% KMnO4/ 
10% H2SO4 

7 Silica Gel 

XXX KO 
1..\7'-\ -"l l\'2~. ,- ~lf.?. 

-100g MGS Sit? 1., $11.'-' °'· ?-

-100g GS S9 5-'\ ,. ~ S'\l.1.-

~""='-
XXX KO ':>C"\. '1 501 .:-+- 9.,-

Ju 

J <i>~'=-t5d7. 
-100g S71..qMGS S3tz1 t -\"l."':\--

:J¾, 

-100g GS S~.3S-54,4 -~-°' 
-300g GS '-\~-iiCA-l ll.h. ~ 

Total Weight Gain (g) q3,1.,, 



Eaftm ~ G<ouP. N:. 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 
Date 

..
Sampling Location 
Samele Tyge -•· ;,,; ·,, . ;··:::. 

Run.Number.:?(_: i' 
fmpinaer Box Number : 
Recovery Person··.. '.···: 
Recoverv Rlrises·: 
Sample· tdentlflcatfon : 

-...Filter .Number ':,, __ .,· . ;· 

XAD Number ; :; <· , . _;_•.• 

l~pln~r : . . lmpi~~er . 
·. Nurrtber ·. Solution :· . 
,·:·-.\·.. ,. •: .. ·: ... 

1 MT XXX 

2 5%HNO3/ -1oog 
10% H202 

3 5%HNO3/ -100g 
10% H2O2 

4 MT XXX 

5 4¾KMnO4/ -100g 
10%H2SO4 

6 4%KMnO4/ -100g 
10%H2$O4 

7 Silica Gel -300g 

Fresh Kills Landfill 
7 · H..ii-'\ ll, 

~o.....'w- ~e.r 

Method 29 
~ l 

.:::.__ ...... 
JLSwift 

3x0.1NHNO3 
FKL- .:>o ~ FkL.· .:2'4 

µf:\ 
NA 

KO ':,17.-Z. t...lS7.(o 

MGS ll1A,'6 {_p7).\.0 

GS S9.o.~ 5'8"3.C, 

KO 506.2. Sci.<. 

MGS f:> i~ -0 6~'{-'{ 

GS 51 {g.7 574.2 

GS 7~5.o 75-$.l 

Total Weight Gain (g) 

:;2 q (p 

~8 

(,' 'i 

6 £, 

- D-Y 

-;), 5 

3i<;.3 

qo.?. 



MOISTURE RECOVERY FORM FOR METHOD 4 

Plant Fresh Kills Landfill 
.. ... .Date 7-tlc-q_c;,, 

...Sampling Loeation . :~ -. ~014-~ 

.,Samp[eType .· ;··-:"• Method29 
:. :.,'._:Ruil'Nuinbef. :\·:_::-~:: .. '2. 

rmpinaer Box Number;. ~0~ 
Recovery Person i <, JLSwiff 
Recovery Rinses . : . . . .. 3x0.1NHNO3 
Sample Identification FKL- ~ t., +D -.3o 

Filter Number •• 2., • .,, t.JA 
.. ,.,..,XADNumber . . ,. , ...... NA 

. • ~pinger ·. •lmpfnger ' 

Number . SolLrtion 
., . . .·· 

1 MT XXX KO Sn.s ~q\.o 2LP,5 

2 5%HNO3/ -100g MGS t,Lf~ .""). u~o.o \~- ~ 
10%H2O2 

3 5%HNO3/ -100g GS 5~r-o ~-.,5~'1-'\ 
10%H2O2 

4 MT KO Sot.q Sos.q 3.0 

5 4%KMnO4/ -100g MGS Sil.,. 3 sis.o \. 3 
10% H2SO4 

6 4% KMnO4/ -100g GS ~11.1 ~1s., - '-t. 0 
10% H2SO4 

7 Silica Gel --300 g GS ~7'1,q <lsi,2 (l \. "".+ 

Total Weight Gain (g) '1>~-~ 



Eall9ffl~~.inc: 

MOISTURE RECOVERY FORM FOR METHOD 4 

PJant 
Date 
Sampling Location · . , 

Run Number · ·, ·· · .· -
rmpinger Box Number< 
Recovery Person .. 
Recoverv Rinses , • . 
Samole·fde11tificatlon ... ,. 
Filter Number .. ;; ,, · <. : 

1 MT XXX 

2 5%HNO3/ 
10% H2O2 

-100g 

3 5%HNO3/ 
10% H2O2 

-100g 

4 MT 

5 4%KMnO4/ 
10% H2SO4 

-100g 

6 4%KMnO4/ 
10%H2SO4 

-100g 

7 Silica Gel -300g 

Fresh Kills Landfill 
., ·11 ·G\£, 

Method 29 

JLSwift 
3x0.1NHNO3 

FKL-32. ~ • &:. 

NA 

KO 

MGS 

GS 

KO 

MGS sis.'-9 5~s.s - , . °\ 

GS 

GS 1..n.s 

Total Weight Gain (g) 



MOISTURE RECOVERY FORM FOR METHOD 4 

lmpinger 
· Nuinber 

1 

2 

3 

4 

5 

6 

7 

Plant Fresh Kills Landfill 
Date . 7- \'E,, -Cil, 
Sampling Location .Sample Type / .. :,•. 

,. " "'+ 
Method 29 

Run Number << . 
.. . \ 

lmpinger Box Number. • ~'h\P..;11.~ 

RecoVeh' Person JLSwift 
Recoverv Rinses .. 3x0.1NHNO3 
Sample Identification ,•·. FKL-1.;t..J. ~- nc; 
Filter.Number :: • ·· ·:·. :i~: ).)::it 
XAD Number ,<·: NA 

.. 

·· lmpinger· 
Solution 

. 

MT XXX KO 

5% HN03/ - 100 g MGS 
10% H202 

5% HN03I - 100 g GS 
10%H2O2 

MT XXX KO 

4% KMn04/ - 100 g MGS 
10% H2SO4 

4% KMn04/ -100 g GS 
10% H2S04 

Silica Gel - 300 g GS 

Total Weight Gain {g) 



Appendix B 

Field Data 

B-4 l\'leter Calibration Data sheet 



F:\0AfAFlLE\CAll81tAT\CAL_MEWU.OSk\DCM_POST.3P\DCII_POS3,llr1 

Radel ll.llllbe r : 511 Oltt>: ·>7/2:3/96 
Serial W~r: A·37 81r-trie Pressurt>: •> Z9.60 ( in. Hg) 

Ce!lbratlon ~eter Fector Tc: • > 1 • ODZ3 (~r) 

DRY GA$ IIETER READING GAS CAUlltATJOlt lll!TER IIEAOINGS CAllllAATIOli 1111:T!R 
Eleeped Vol- Vol- Vol.- fMp11ratur1 \lolU!le Vohne \IO!lae Tl!lllpt'ratur" 

di! Tl• Initial Final Total Inlet Clltlet Initial Final Total Inlet outlet 
(In H20) (min) (cu ft) (CU ft) (cu 1t) (dee F) (de, F) (cu ft) (cu ft) (cu ft) (Ott F) (dell F) 

0.27 16.50 1189.184 894.452 S.268 lnl tial·> 114.0 86.0 '57.819 463.016 5.197 76.0 76.0 
Final•••> 17.0 85.0 

O.ZT 17.50 894.452 900,037 5.S8S Initial•> 86.0 ,s.o 463.016 4611.530 5.514 76.0 76.0 
fll'llll···> 19.0 15.0 

0.27 21.00 900.037 906.725 6.688 Initial·• 87.0 15.0 468.530 475.129 6.599 76.0 76.0 
Final•••> 90.0 86.0 

DltY CA$ IIET£11 on w 111:n11 
NETER CALIBRATION YACTOlt OlllFICf CALIBRATION FACTDll 

y dHa 
Valu«- V1rl1tl"" Value Yarlatian 
(l'!Ulber l (number) (in 1120) ( In RZO) 

1.006 -0.002 1.5211 -0.002 
1,008 0.000 1.52B -0.002 
1,009 0.001 1.535 0.005 

Average 1.007 A~rage 1.531 

Mote: For Calibration Factor Y, the ratio of tht raadlng of the calibration •tar to the dry gas •tar, 
eccepteble tolerance of indivicl.al values frOIII die average is •·O.OZ. 

For Orifice calibration Factor dHi, the orifice differential pressure !n Inches of H20 that ~tts to 0.7'5 cf• o1 
at 68 F and 29.92 inches of Hg, acceptable tolerance of indiviclal wtues frm tht average Is +-0.2. 

cer_tlfy that the above Dry I.es Meter ... calib~atad in accordance with E.P.A. Nethod 5 , paragraph 7.1 ;CFll 40 Part 60 
ialr,e the Precision Vl!t ter.t Meter f 11AE6, lllhlch In turr, was calibrated 1aln9 the Alltrican 8tl l Prowr I 3785, 

certificate I F107, .tlich Is treceeble to the National lureeu of Standards (N.I.S.T.).
I 

.ti.I .,:t,..__j, 

(} 
DateSignature --·-o-.....u...,._.....~"-------------

http:indivicl.al


APEX IIIITRLll£NTS 

f'-' NETIICX) 5 
Meter lox Post·Tnt Callbratlen 
intllah Meter lox and lnt1llsh C1lfbratlon Meter Units 

f:\l)ATA,1Lf\CALl8Uf\CAL_IIEJIU.DSl:\l)GM_l'OST.JP\A37CAL2.W1 

Node L NYD'Dllr: S11 D1te1 ·•7/'lJ/96 
Ser Ial ll\.llber; A·37CAL2 l•r-trlc ,rn1urt: ·• 29.60 ( in. N9> 

Cal lbratlon •ttr Factor Tc: ·> 1 .0023 (ruaber) 

DAY GAS IIEfElt READING GA$ c:ALIBIIATl0N "iTfR •EADINQS CAL I IUTIOII METER 

flHped Vol1111e Volll!II Vo lune T~nturt \Ioli.a YOllalll Voll.Ille h1"'9ratun 
dN Time Initial final Total Inlet OUtlet l11ltl1l final foul Inlet OUtl•t 

( In H20) (aln) (eu ft) (,:u ft) (cu ft) <detl F) (det F) Ccu ft) (cu fO (cu ft) (,_. F) (CRII F) 

,.ao 8.00 906. 725 9t3.C16 6.291 Initial·> 1!7.0 86.0 47'.129 481.379 6.250 76.0 76.0 
Final···> !19.0 1!7.0 

1,IO 12.50 913.016 922.907 9.891 Initial·> 93.0 87.0 481.31"9 '91. 175 9.796 76.0 76.0 

Pinal···> tOl.O 88.0 
, .10 10.00 922.907 930.804 7.897 Initial·> 97.0 88.0 491.175 498.979 7.804 76.0 76.0 

Fi Ml···> 1(),(, .0 99.0 

DRY GAS M& TEI DU GAS METER 
NETU CALllltATION FACTOR Olt1'lc& CALlllltATION FACTOI! 

y <111a 
Value Variation v,11111 Var inion 
(riuabl! r) ( l'Ul!ber) (in H20) (in "20) 

t,017 •0.002 1.653 0.005 

1,011' a.ooo 1,640 -0.008 

1.020 0.001 1.650 0.003 

Av.rage 1.019 A11er191 1.648 

Note: For Calibration Factor Y, the ratio of the reading of the calibration eet.r to the dr-y.., ll'll!ter, 
Kceptllble tol.renc:• of lndlvlul values fr011 the 8Ylr1111t II •·0.02. 

for Orifice Cal ibratfon Factor dlla, the orifice differential prNsure in inches of H20 that ~tes to 0. 75 cf1ii of 

et 61 F and 29.92 lnc:h" of 1111, ec:captllble toleraic:e of lndlv!MI wlun fnn the •-••• Is •·0.2. 

certify that the above Dry Gas Meter Mee c•llbr1ted In~ with !,P.A. Nethlld 5 , pere1r•ph 7.1 ;Cfll 40 Part 6G 
..,,,. tfle Pr.cl•lan Wet Tnt Nater• 11AE6, which in tum 1111 e1libret.cf uelng the .laRrlcm'\ ••ll Prover• 371S, 

certificate• P107, .-.1 II la trec:t1bl1 to tlltt ll1tl-l Bureau of St.,,.l"ds (1,1.S.T.). 

l>tt• 

http:e1libret.cf
http:f:\l)ATA,1Lf\CALl8Uf\CAL_IIEJIU.DSl:\l)GM_l'OST.JP\A37CAL2.W1


Meter Box Calibration Claibralion Readout 

Post Calibration Fonn Temp.CF) Tcmp.(F) 

Job: 0 
so 

Dare Cal Meter# Phar 100 
250 

Box# Cal Meter Yd: V1tc11m "Hg 500 

Orifice Cal. Meler Oas Volume Gas Volume Cal. Temp Meter Temp Time Yd Delta 
Sellin Prasurc Cal. Meler Meter Box In Out In Oul H@ 

Av. 

Av. 

Av. Av 

;JI/ 'z -1 J!f 1.8 9 

q/ u) 3'5$) 

8// ~ ~ OJOY 
.,. 

,,,,.v 5(/{! G 
I 



APO IIISTQEIITS 
EPA METHOD 5 
Meter lo.11 Pott·Test Cal lbretlon 

l!nal llh Nater 1011 end E~lllh Cellbretlon Meter Units 

fs\DATAfilf\tALllaAT\CAL_IIIIJru,DSIC\DGM_POST,3P\A•39.IIIC1 

,11IIOdtl ll"'*'er: Date: •>1/24/96 
s.rlel llllllber: Bar-tr-le Prusure: ·> 29.70 (in. N1) 

tallbratlan Meter 1actor Yet •> 1.0023 (l'&llllbet) 

DIT GAS ll!TU HADING IIAS CAL IIIIArt 011 IIE TEil llEAD I NOS CALIIRATIOII IIETEt 
Eluped Volia Vol!De voluw fapereture VollN Volia. volune Teq,ffature 

dll Tl• tnltlel final Totel Inlet Out lei Initial Fll'lll Total Inlet Outlet 

(In IIZO) <•In) (C\l ft) (CU ft) (CU ft) (deg F> (deg f) (C\I ft> (C\l ft) (CII ft) (deg f) (dell F) 

2,40 6.00 712.616 711.120 5.504 Initial•> 79.0 76.0 5Z3.412 528.818 5.406 n.o n.a 
final···> 19.0 T7.0 

z.,o 7.50 718.!ZO 725.045 6.925 Initial•> 17.0 11.0 528.111 535.600 6.7112 77.0 n.o 
Final···> 94.0 71.0 

Z.40 7.50 rn.045 731.934 6.889 Initial•> 91.0 71.0 535.600 542.335 6.135 71.0 11.0 

Final•••> 98.0 19.0 

DRY tAS METER DRY G.AS IETEII 
NETEll CALIIIIATIOII FACTOII Olllflct CALIHATICII FACTOR 

y dHi 
Yalu. verlatlon Velu. Verlatlon ,,...,.,., (rut>er) Cfn N20> ( In N20) 

0.9a5 •0. 004 1.6M 0.003 
0.989 0.000 1.613 ·0.012 

0.991 0.003 1.69] o.ooa 

Avwra1e 0.9118 berqe 1.685 

llot•• POt' C.llbl"tltlan faetor Y, the ratio of th• r...i1,. of the calibration -t•r to the dry 1u •t•r, 
aci:eptllble tolerance ef lrdlvlciMll veluat fr. the ewrap la +•0.02. 

For Orifice Cllllbratlen Factor dlla, the orifice dlfferentlel pre,sure In ll'IChff of M20 thet equetn to 0.7' eta of 

et 61 F end 29,92 lnd!N of N9, eceeptebl• tolerence of lndfvlo..l valun frm th• eftt'a1• 1s •·0.2. 

I certify tllet the above Ol'l' GN Niter ,... calibrated In accordlnce with E.1>.A. Method 5 , paragraph 7.1 ;CFlt 40 Pert 60 
iat,. t•• P~lalon V.t Test litter f 11A.£6, wlllcll In turn wu cal lbreted using the Aaerlcen 8•11 Prover f 3715, 
certlftcet• f ,101, will ta traceable to the National Bureau of Standards CN.t.S.T,). 

Date 



APEX INSTRl.llENTS 

EPA 11£lHCll S 
Meter Box Post·Test Calibration 
E"llish ll•totr Box and En11lisll Calibration Meter Units 

Filename: F:\DATAFILE\CALIIIIAT\CAL_MENU.DSX\Pllfl_P05T,3P\/1·39CAL2.W1 

IIClde l 11\alber: 511 Oate: •>7/24/96 
Serial Ninber: A•39tAL2 hrcm&tric Pr.ssur•: •> 29.70 (fn. Hg) 

Calibration Meter Factor Ye: •> 1.0023 (ruiber) 

ORT !iAS METER READING GAS CALIBRATIOli METER REAOINGS CALIBIIATIOII METER 
£lisped VolUlle Vol~ Vol~ T~rature Voll.me Volune Vol~ lffl)erature 

dH lime Initial Final Total Inlet outlet Initial Final Total Inlet OUtlet 

Cin H20l 1111in> (Cu ft) (CU ft) (CU ft) (deg F) (deg F) (cu ft) (cu ft) (cu ft) (deg f) (deg f) 

0.27 16.50 731.C,34 737.031 5.097 Initial·> 81.0 79.0 542.335 547.283 4.948 77,0 77.0 

Final···> 88.0 80.0 
0.27 18.50 737.031 742.655 5.624 Initial·> 86.0 79.0 547.283 552.734 5.451 n.o 77.0 

Final···> 90.0 80.0 
0.27 17.50 74Z.655 748.093 5.438 Initi.il·> 89.0 80.0 552.7.34 558.005 S.271 n.o n.o 

Final···> 92.0 84.0 

DRY I.AS METER DIr liAS METElt 
MET!R CALIIRATIDN ,ACTOR OR If ICE CALIIMTID!t fACTOII. 

y dH..l 

Val~ 11.iriation Value variation 

C"1.l!Cer) (l'IU!t>er) (in H20> ( In H2o> 

0.981 •0.003 1. 705 -0.013 
0.983 ·0.001 1.766 0.048 
0.988 0.004 1.682 ·0.036 

Average 0.984 A'Verage 1.718 

Note: For Calibration Factor Y, the ratio of the reachng of the calibration -ter to the dry gas meter, 
1ccept.tlle tolerance of individual values frmi the e'Verage Is +·0,02. 

For orifice Calibration Factor dl!a, the orifice differential pressure in inchM of NZO that equetes to 0.75 cfm of air 
at 68, and 29,92 inches of Hg, acceptable tol•rance of indi'Vili.ial values fr,- the average is +·0.2. 

certify that the above Dry Ges Neter w.,s e1librat41d in accordance with ,.P.A. Method 5. paragraph 7.1 ;CFR 40 Part 60, 
using the Precision •et Tes~ Meter# 11AE6, whic:h in turn vas calibrated using tha Alleriean Bell Prover# 378~. 

'certific.,te # F107, Bureau of Standards (11.1.S.T.). 

Date 

http:552.7.34
http:Initi.il
http:F:\DATAFILE\CALIIIIAT\CAL_MENU.DSX\Pllfl_P05T,3P\/1�39CAL2.W1


APEX IXSTII\JIENTS 
EPA IIETIIOII 5 
11,te,- llo11 Post·Tnt Cel it,r-ation 
E"9lflh Meter- 8ox_end Ent1li.tl Calibration Meter Unite 

Flt.,_: F:\OATAFllE\CALIBRAT\CAL_MENI.I.OSr\OGM_POST,3P\A•38.UIC1 

Model 11\aer-: 51.1. Datt: •>7/23/96 

Stria! -..ber-1 A•38 111"-tric Pressure: ·> 29.60 (in. Ha) 

Ctllbretfan Meter feetor Ye: •> 1 .0023 (~r) 

OltY GAS METER READING GAS CAlllRArlOII METER READINGS CALIIRAflOII METER 
Eluped Velum Vol.... Vella T~r1ture Valune Vol\JII! volUlll T9')41rature 

dll Time Initial Final Total Inlet outlet Inf tltl Fil'lll Tote! Inlet OU1:let 
( fn N20> Cafnl (cu ftl (CU ft) (C:U ft) Cdeg n Cdeg Fl (cu ft) (CU ft) (CU ft) (deg ,, (deg f) 

o.za zz.oo 766.1121 m.w 7.06S Initial•> 91.0 91.0 504.268 511. 059 6. 791 77.0 77.0 
Flnal • • ·> 94.0 91.0 

0.28 17,50 m.w 779,497 5,611 lnltfel·> 93.0 91,0 511.059 516,473 5,414 711.0 78.0 

Fl111l--·• 94.0 92.0 
0.21 19.00 179,497 7115.586 6.089 Initial·> 94,0 92,0 516.41'3 522 ,3'0 5.1167 73.0 7!.0 

Final···> 95.0 92,0 

DAY ;AS METER ORT W METER 
METER CALIIRATIOII FACTOII ORIFICE CALIIUTIOII FAC'l'Oll 

y dHi 
Value Variation Value \lar!et!on 
Cnuit>er> <number> CIn N20> C In H20l 

0.989 •0.002 1.639 0.000 

0.m O,CJ01 1.637 ·0.002 
0,992 0.001 1.641 0.002 

Avar-11141 0.991 Aver1te 1.639 

•ota1 for Calibration factor- Y, the ratio of the readfn, of tllt ca!lbf'atlon •t•r to the dry 1•s Nter, 
ac~tabl1 tolerance of lndfvl'*'-l wl1a& ,,.. the awrag• I• •·0.02. 

for- Or-lffce Ce!lbr1tfon factor dlli, the orlflct dfffer.,tlal pressure'" fnct,e, o1 "20 that equate, to 0.75 cf• of, 
1t 68 , and 29.PZ lncfles of Hg, aceeptlble tolerance of llldlvfcllet vel1»11 fr11t1t the •-•~ Is •·0.2. 

I certify that the *" Ory Gn Meter vu c1llbratld fn .tecordlnca trith E.P.A. lltthod 5 , par-agraph 7.1 ;Cnt 40 Part 60, 
iaf111 die Preclalon Wet Teet Meter I 11AE6, llflic:lt tn tl.lffl ... calibrated 111tn, the Aatrlcll\ 1111 Prover f 3715, 
certlflcatt I F107, wh.!f" le traceable to tha htlanal lureeu ef sundard& (11.1.S.T.). 

Slpture Ife- ~c=:: Date _...,_,_-_?_7_-_7_"------

http:Ent1li.tl


1;6 
Meter Box Calibration aaibratlon Readout 

~/ Post Calibration Form Temp.(f) Tcmp.(F) 
Job: 0 

50 
Date Cal Meter# Pbar 100 

250 
Bo11# Cal Meter Yd: Vaccum "Hg 500 

Orihcc: Cal. Meter Oas Volume Oas Volume Cal. Temp Meter Temp Time Yd Delta 
Sellin Pressure Cal. Meler Meter 8011 In Out In Out H@ 

,7Jt/ (,8§0
Av. A. 

Av. A 

Av. 

_, (/1 bid!-
qb,bµ 
1{/out-

~ I' 
'1./}I lr.f. 
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Appendix B 

Field Data 

Traverse Point Location and K Factor Calculation 



Traverse Point Location Form 

Sample Ports Number I.D. 1n
lnformatloni--;..;.,;..;..;.;..;;..~+-..;.;.::;.;..a;;.~ 

J· - i 
I 
' ' 

Schematic ot ampling Location 
(Cross Section ot Duct) 

I 

1 
Traverse 

Point 
Number 
~ - I 

2. 
3 

"s 
C. 

~ 

i 
q 

(0 
I{ 

l"'l.. 
: 

I 

2 
Percent Fraction 

of Stack ID 

'1 · I 
l. -~ 
11.i 
(1'. T' 
is.o 
lS:," 
,~. '4 
~~-0 
h-3 
Y~-2 
1\3.'3 
~~-~ 

I 

l 
I 

·3 .'• 
Stack 

ID 
(in}

"(q,, 

'., 

... 4 • . · I 
Product of Columns 1 

2&3 I 
(to nearest 1/8 inch) 

1.0 ! 

<.'l.S. 
~. -:rs 
A,E,':}-
~~ 

I~-'-\ '-l " 
'7-1.~G.'2,'. ~s;
'-'O -3:!> 
"13.'2.S 
4{{. 4"' 
&(i',00 

e·, .. , ... . .•S · .. ... ·.:· 

Distance I Traverse Point Location 
B I from Outside of Nipple 

(ln) . (sum of columns 4 & 5) 
(I_I' ,on 

I :::L '2..~ 
l'-1.~t;. 
14--.'-~ 
21 .~~ 

') r.. • "" 
'(o I '"~< 'l-~ 
'{Q • .,_,. 

<2.. 2,~ 
~'-l .~<.. 
,;.oo'" 

i I 

I 
I 
I 
I 

' 
' 

I 
I 
I 
' 
I 
! 

' 

! 
I 

I 
i i 

' 
I 
I 

I I 

I 

i 

I I 

' : 

I 

I 

I 
I 

I 

I 

i 



K·FACTOR CALCULATION FOR.'\f 

Plant A,.i PM[)vc.,TS Operator 

Date =tin- f'16 Used for runs 

Location/Sampling Train 

C,, (S•typc: 0.84; Std: 0.99) 

P., (barometric pressure at location) ("Cl\ 

D,. (nome diameter, inches) 

B,. (moisture mgas stream, fraaionaJ pcra:at) 

(barometric pressure at meter, Hg) • P111 

(Average ~ H / 13.6) +- P~ 

.6. H@ (pressure differential of orifice in meterbox, ff.?O) 

P1 (stack pressun:, in. Hg) • 1. S" 1-ho 
P., t (stack static: pres.sure (in. HzO) / 13.6) 

T, {average stack temperature.• R) • ,~¼ 
·F+460• •R 't6o 

Tm (average meter temperature, 0 R} = 
T__h,_ + 20' F + 4(,() = •R 

M4 (molecular weight of stack gas, dry, lb/lb-mole} • 
(0.44 X %CO.,) +- (0.32 X %0,) + (0.28 X %N,) 

M, (molec:ular weight of stack gas with water vapor, lb/lb-mole) = 
("M;; X (1 • B..,)J +- (18 X B,.,] 

K= (846.720)(Dn)4(a H@){C0 )2(l-B,.,)2(MiM,)(PJPm)(Tm/TJ 

AH= K4P 
Correlation Chart 

1 2 

4H 4P 4H 4P 4H 

' 

M wi.{ 

. c3 y 

5(). l O 

.1~~ 

i 3. LI 

?D. l1.. 

I.~,\ 

10.i I 
I~ 'f b 

S'~oo re. 

2.q. 1 

2\_'-{g 

I, '1 ~ 

3 

4P 

Comments: ___________________________ 



Appendix B 

Field Data 

B-6 Header and Sales Gas Flow Rates 





~ 1Zl., (\~s -
7:i-0 ~~s-

, 

·\t~he~ ( "9 {(G} 
,o-1.J "~ C-1fi:1) 
¼-A- ( 7 l(l)
5~ (-,/ ,.o) 

Cu..,_ 5'°l"~V\... 
~\JG>toJf-

'(q 

I , '. 
" I 

... t, 'lf.t - fr I.IC.•"" ' ·~ 
'; 

., 
· ... 5. . l 

.. :• .iJ. ·\r ,F· i ·:. ,,.4· ,,,, . 
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TEST RESULTS FOR FRESH KILLS LANDFILL INCINERATOR 
NEGATIVE FLOWS INCLUDED 

·. 1' 

!Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 

1Absolute Stack Pressure (in H20) 
·stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H2O) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration {%V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
~verage Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
3tack Moisture (%V) 
\-iole Fraction Ory Stack Gas 

1)ry Moleci.Jla• Weight 
Wet Molecular Weight 
,-,tack Gas Velocity (fpm} 
,>tack Gas Velocity (mpm) 
'/olumetric Flow Rate (acfm) 
'lolumetric Flow Rate (acmm) 
1/olumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (gldscm) 
Emissions (kg/hr) 
Concentration (ppmv) 
£:missions (lb/hr) 

180.0 
30.15 
30.08 
-1.00 

984.08 
1885.74 
108.098 

0.73 
103.60 
249.90 

16.0 
16.0 
68.0 

0.9880 
0.265 

0.84 
0.555 

99.902 
2.829 
10.55 
0.894 
31.20 
29.81 

3999.24 
1218.97 

52371.75 
1483.17 

17212.95 
487.47 

96.72 
814.00 

0.00 
0.00 
0.00 
0.00 

http:17212.95
http:52371.75


TEST RESULTS FOR FRESH KILLS LANDFILL INCINERATOR 
(NEGATIVE FLOWS INCLUDED) 

Faclllty: FRESH KILLS 
Date: 07/19/96 
Location: INCINERATOR 
Run Number: 2 
Samole Tvoe: M-29 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in H20) 
Stack Static Pressure (in H20) 
:Average Stack Temperature (°F) 
Stack Area (sq in) 
!Actual Meter Volume (cu ft) 
!Average Meter Pressure (In H20) 
Average Meter Temperature (·F) 
1Moisture Collected (g) 
:carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 

tNitrogen Concentration (%V)
!Dry Gas Meter Factor 
;Nozzle Diameter (in) 
Pilot Constant 
Average Sampling Rate (dscfm)I;Standard Metered Volume (dscf) 
Standard Metered Volume {dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Ory Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
\'olumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
:onc:entration (g/dscm) 
Emissions (kg/hr) 
:oncentration (ppmv) 
:missions (lb/hr) 

180.0 
30.08 
29.99 
-1.00 

98663 
1885.74 
113.297 

0.83 
96.63 

282.90 
16.0 
15.0 
69.0 

0.9880 
0.265 

0.84 
0.590 

106.170 
3.007 
10.45 
0.895 
31.16 
29.78 

4531.32 
1381.15 

· 59339.51 
1680.50 

19431.20 
550.29 

94.96 
464.43 

0.00 
0.00 
0.00 
0.00 

http:19431.20
http:59339.51


TEST RESULTS FOR FRESH KILLS LANDFILL INCINERATOR 
(NEGATIVE FLOWS INCLUDED) 

Facility: FRESH KILLS 
Date: 07/19/96 
Location: INCINERATOR 
Run Number: 3 
Samole Tvoe: M-29 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure {in H2O) 
Stack Static Pressure (in H2O) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H2O) 
Average Meter Temperature (°F) 
Moisture Colle.cted (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm} 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Emissions {kg/hr) 
Concentration (ppmv} 
Emissions (lb/hr) 

180.0 
29.76 
29.69 
-1.00 

971.04 . 
1885.74 
111.171 

0.78 
87.98 

284.60 
16.0 
16.0 
68.0 

0.9880 
0.265 

0.84 
0.586 

105.428 
2.986 
11.29 
0.887 
31.20 
29.71 

4287.09 
1306.70 

56141.22 
1589.92 

18227.80 
516.21 

94.45 
814.00 

0.00 
0.00 
0.00 
0.00 

http:18227.80
http:56141.22


AIR PRODUCTS 
Run 1 Locat,on Saies 
DATE: 07/17/96 

Flue Gas Inlet Outlet 
Clock Time Test Time Vm Delta-P SQRT DP Delta-H Temp Temp Temp 

328.6 
335.4 3.00 80 8C 

339 63 2.10 80 80 
344 84 2.00 80 80 
349.95 2.00 80 80 
355 15 2.00 82 82 
360.15 2.00 83 83 
365 41 2.00 82 82 
370 51 2.00 82 82 

375.2 2.00 83 83 
38099 2.00 83 83 
38609 2.00 83 83 

391.1 2 00 83 83 
391.1 

39631 2.00 84 84 
401.38 2 00 84 84 
406.39 2.00 84 84 
411.42 2.00 84 84 
416.45 2.00 84 84 
421.49 1.80 84 84 
426.56 1.80 85 85 
431.62 1.80 85 85 

436 6 1.80 85 85 
441.77 1.80 85 85 
446.65 1.80 85 B5 
451.B9 1.80 85 B5 
451.89 
457.17 1.80 85 85 
462.02 1 80 86 86 
467.16 1.80 86 86 
472.19 1.80 86 86 
477.28 1.80 86 86 
482.34 1.80 86 86 
487.43 1.80 87 87 
491.99 1.80 87 87 

497 1.80 87 87 
502.68 1.80 87 87 
507.82 1.80 87 87 
513.08 1.80 87 87 

Total= 0 184.480 Avg.= ERR 1.93 ERR 84.22 84.22 84.22 

Bar. Press 30.01 Vmstd 1n.3oo ~.f 
Static Press 0 %H2O -0.09 
Yd 0.S83 Md 1.001 
H20 Collected -3.5 MWd 28.00 
02 0 MW 28.01 
CO2 0 velocity ERR 
Stack Area 0 Ostd ERR 
Nozzle Dia 0 % lsokenetic ERR 



AIR PRODUCTS 
Run 2 Loca:ion: Sales 
DATE. 07/17/96 

Flue Gas lnle: Outlet 
Clock Time Tes~ Time Vm Delta-P SQRT DP Oelta-H Temp Temp Temp 

513.13 
518 38 1.80 88 88 
523.48 1.80 89 89 
528.58 1.80 90 90 
533.65 1.80 90 90 
538.75 1.80 90 90 
54384 1.80 90 90 
548.94 1.80 90 90 
554.05 1.80 90 90 
559.25 1.80 90 90 
564.25 1.80 90 90 
569.05 1.80 90 90 
57445 1.80 90 90 
574.45 

579.6 1.80 90 90 
585.61 1.80 90 90 
589.65 1.80 90 90 
594 05 1.80 90 90 

600.5 1.80 90 90 
605.31 1.80 90 90 
610.35 1.80 90 90 
615.68 1.80 91 91 
620.08 1.80 91 91 
625.08 1.80 91 91 
631.23 1.80 91 91 
636.55 1.80 91 91 
636.55 
641.65 1.80 91 91 
64685 1.80 91 91 
651.06 1.80 91 91 
657.36 1.80 91 91 
663.03 1.80 91 91 
667.61 1.80 91 91 
672.88 1.80 91 91 
678.01 1.80 92 92 
683.21 1.80 92 92 

689 1.80 92 92 
693.55 1.80 92 92 
698 73 1.80 92 92 

Total= 0 185.600 Avg.= ERR 1.80 ERR 90.53 91 90.53 

Ba·. Press 30.01 Vmstd 176.279 ,f 
Static Press 0 %H2O -0.09 
Yd 0.983 Mo 1.001 
H20 Colleced -1.9 MWd 28.00 
02 0 MW 28.01 
CO2 0 velocity ERR 
Stack Area 0 Qstd ERR 
Nozzle o:a 0 % lsokenetic ERR 



AIR PRODUCTS 
Run 3 Location Sales 
DATE 07/18/96 

Flue Gas In.el Outlet 
Clock Time Test Time Vm Della-P SQRT OP Oelta-H Temp Temp Tenp 

698.91 
704.01 1.80 77 77 
709.98 1.80 77 77 

715.1 1.80 77 77 
720.17 1.80 77 77 
72519 1.80 77 77 
73054 1.80 78 78 

735.2 1.80 78 78 
740 31 i.80 78 78 
745 42 1.80 78 78 
75057 1.80 79 79 
755.67 1.80 79 79 
760.79 1 80 79 79 
760.79 
765.88 1.80 79 79 
771 07 1 80 80 80 
776.11 1.80 80 80 
781.65 1.80 80 80 
787.05 1 80 80 80 
791.65 1 80 80 80 
797.05 1 80 80 80 
802.15 180 80 80 
807.34 ao 80 ao 
812.45 1.80 81 81 
817.25 1.80 82 82 
822.99 i.80 82 82 
822 99 
828.13 1.80 83 83 
833.31 1.80 83 83 
838.48 1.80 84 84 
843.64 1.80 84 84 
848.78 1.80 84 84 
853.89 1.80 85 85 
858.99 1 80 85 85 
864.17 1 80 85 85 
869.32 1 .80 85 85 
874.48 1.80 85 85 
879.64 1.80 86 86 
884.89 1.80 86 86 

Total= 0 185.980 Avg.= ERR 1.80 ERR 8D.92 81 80.92 

Bar. Press 30.01 Vmstd 179.779 c:+ 
Static Press 0 %H20 -0.09 
Yd 0 983 Md 1.001 
H20 Collected 4.4 MWd 28.00 
02 0 MW 28.01 
CO2 0 velocity ERR 
Stack Area 0 Qstd ERR 
Nozzle Dia 0 % lsokenetic ERR 



AIR PROD.JCT$ 
Ru:, 1 LocalIon North Header 
DATE 07/16/96 

Flue Gas Inlet Outlet 
Clock Time Test Time Vm Delta-P SQRT DP Delta-H Temp Temp Temp 

435.95 
437 76 0.28 84 83 
43918 0.28 85 85 
440.86 0.28 86 85 
447.32 0.28 85 85 
443.88 0.28 85 85 
445.44 0.28 88 86 
447 05 0.28 88 87 
45018 0.28 88 87 
451.82 0.28 88 87 
45215 0.26 88 87 
456.35 0.26 88 87 
454 95 0.27 89 87 
454.95 

456 3 0.27 89 87 
458,02 0.27 90 87 
459.63 0.27 91 67 
461.17 0.27 91 87 
462 75 0.27 91 88 
4644 0.27 91 68 

465.94 0.27 91 86 
467.45 0.27 91 68 
468.98 0 27 91 88 
470.43 027 91 88 
471.95 0.27 91 88 
476.63 0.27 91 68 
473.63 

475.1 0.27 90 89 
476.63 0.27 91 90 
478.27 0 27 92 89 
479.76 0 27 92 90 

48i.8 0 28 92 90 
482 76 0.28 93 90 
484.42 0.27 93 90 
48592 0.28 93 90 
487.21 0.28 93 90 
489.35 0.27 94 90 
490.73 0.27 94 90 
491.05 027 94 90 
49'..05 
493.62 0.27 94 91 
495.37 0.27 94 90 
496.63 0.27 93 90 
498.21! 0.26 92 90 
499.72 027 93 90 
501.33 0.28 93 92 
502.83 0 27 93 92 
504.44 028 93 91 
505.95 0 28 93 9: 
506.64 0.28 95 90 

Total" 0 70.69 Avg.= ERR 0.27 ERR 9076 8960 8843 

Bar Press 29 98 Vmstd 67.685 <f 
Static Press C % H20 --0.24 
Yd 0.994 ~ld 1.002 
~20 Colle::ted 114.7 r..~\f.'c 28 00 
C2 C ~.·.v-~· 2802 
CO2 C vetoci~ ERR 
S1ack Are2 : Qst: E~R 
"louie Di~ e ',, lsokenet:-: E-=!R" 



AIR PRODLJCS 
Rur. 2 Location. 
DATE. 07/16196 

Clock Time Test Time Vm 
508.255 

510 33 
511.85 
513.57 
515.15 
516.76 
518.58 
520 15 
521.63 
523.25 
525.07 

527 
528.14 
528.14 
52987 
531.51 
533.06 
534.63 
536.22 
537.86 
539.53 
541.24 
543.23 
544.32 
545 95 
547.72 
547.72 
54915 
550.65 
552.26 
553.93 
55574 
557.72 
558 88 
56037 
562.16 
563.55 
565.63 
566.87 
566.87 
568.72 
570.32 

571.7 
573.37 
575.14 
576.56 

Total= 0 68.31 

Bar. Press 29.98 
StatJC: Press 0 
Yd 0.994 
H20 Collec:ed 130.9 
02 0 
CO2 0 
Stac~ Area 0 
·~ozzle O,a 0 

North Header 

Delta-P SQRT DP 

Avg.= 0.000 

Vmstd 
%H20 
~d 
MWd 
MW 
veloci:y 
Qstd 
% lsoke~e:ic 

Delta-H 

0.28 
0 29 
0.29 
0.29 
029 
0.29 
029 
0.29 
0.29 
0.29 
0.30 
0.30 

029 
C.29 
0.29 
0.29 
0 30 
C.29 
C 29 
0.29 
C.29 
0.28 
0.29 
0.29 

0.29 
0.29 
0.29 
0.29 
0.29 
029 
0.29 
0.29 
0 29 
0.29 
0.28 
028 

0.28 
0.29 
0.29 
0.29 
0.29 
0.29 

0.29 

Flue Gas 
Temp 

ERR 

63.819 
-0.26 
1.003 
28.00 
28.03 
ERR 
ERR 
ERR 

Inlet Outle! 
Temp Te:i,p 

106 1G1 
106 101 
106 101 
107 101 
107 101 
107 101 
108 102 
107 106 
107 106 
107 104 
108 104 
108 104 

108 ms 
108 105 
108 105 
1 cs 106 
1ce 106 
1CS 105 
~cs 105 
'.CS 105 
1C8 i05 
1C3 103 
101 101 
100 100 

99 99 
99 99 

106 101 
106 101 
107 100 
107 100 
107 100 
107 101 
107 101 
104 101 
105 102 
104 100 

104 100 
104 100 
102 100 
94 92 
94 92 
94 91 

105.00 103.25 101 50 

(t 



AIR PRODUCTS 
Rur. 3 Location North Header 
DATE 07/17 196 

Flue Gas Inlet Outlet 
Clock Time Test Time Vm Oelta-P SQRT DP Delta-H Temp Temp Temp 

577.77 
57945 0.27 ·91 90 
581.12 0.27 91 90 
582.65 0.27 92 90 
58418 0.27 92 90 
585.83 0.28 92 90 
587.32 0.28 93 90 
588 88 0.26 93 90 
590.52 0.28 94 90 
592.03 0.27 94 92 
59376 0.27 94 93 
594.95 0.27 94 93 
59682 0.27 94 93 
596.82 
597.95 0.27 94 93 

600 0.27 94 93 
601.55 0.27 94 93 
60225 0.27 94 92 
604.85 0.27 95 92 
606.24 0.27 95 92 
608.25 0.27 95 92 
609.84 0.27 95 93 
611.57 0.27 96 94 
612.75 0.27 96 94 
614.32 0.27 95 94 
61607 0.27 96 94 
616.07 
6ff28 0.29 96 94 
619.08 0.29 97 94 
619.08 0.28 97 95 
620 66 028 98 95 
622.35 0 28 97 95 
62382 0.27 98 97 
625.53 0.27 99 96 
627 07 0.27 100 97 
628.53 0.27 100 97 
63004 0.27 100 97 
632.23 0.27 100 99 
633.25 0.27 100 99 
634.85 027 100 91 
634 85 
636.62 0.27 100 99 
638.86 0.27 100 99 
641.42 027 100 99 
642.63 0.27 10:) 99 

Total= 0 64 86 Avg= ERR 0.27 ERR 95.98 94.93 93.86 

Bar. Press 30 01 Vmstd 61.568 -c.f 
Static Press 0 %H2O -0.27 
Yd 0.994 Md 1 003 
H20 Col ecte:: 93.6 MWd 28.00 
02 0 MW 28 03 
CO2 0 veloc;ty ERR 
Stack Area D Qs'.d ERR 
Nozzle J.a 0 % lsc~e'.'let c E~R 



AIR PRODUCTS 
Run 1 Location· Souln !'ieade· 
DATE. 071i6/96 

Flue Gas Ir.le! 0Jtlet 
ClocK Time Test Time Vm De:ta-P SQRT DP Delta-H Temp Temp Temp 

253.18 
255.05 030 84 80 
258.61 0 30 83 81 
258.35 030 81 81 
259.BB 030 83 82 
261.55 0.30 85 83 
263.15 0.30 85 83 
264.85 0.30 86 84 
266.44 0.28 86 84 
268.01 0 26 86 84 
269.43 0.26 87 85 
270.98 0.26 87 85 
272 57 0.26 88 85 
272.57 
274.02 0.26 88 86 
275.68 0.26 88 86 
277.32 0.26 88 86 
278.88 0.26 88 86 
280.03 0.26 86 86 
281.88 0.26 86 86 
283.55 0.26 90 88 
285.13 0.26 90 87 
286.66 0.27 91 88 
288.15 0.27 90 88 
289.72 0.27 91 88 
291.44 0.27 93 89 
291.4-4 
292.93 028 93 90 
294.57 0.29 93 90 
296.63 0.30 89 88 
297.93 0.30 91 89 

299.9 0.31 92 89 
301.16 0.31 92 89 
302.72 0.28 90 89 
303.31 0.26 90 89 
304.86 0.26 91 90 
307.38 0.26 91 90 
309.02 0.26 91 90 
310.47 026 91 90 
310.47 
312.05 0.26 91 90 
313.65 0.26 90 90 
315.12 026 91 ~ 

316.6 026 91 89 
318.41 0.27 92 90 
319.83 0.29 93 90 
321.53 0.27 93 90 
322.92 0.27 93 91 
324.52 0.27 92 91 
326.51 0.25 92 91 

Total= 0 73.33 Avg.= ERR 0.27 ERR 89.26 88.27 87.28 

Bar. Press 29.98 Vmstd 69.604 ct 
Static Press 0 %H20 24.79 
Yd 0.983 Md 0.752 
H20 CoUected 90.2 MWd 127.20 
02 C MW 100.13 
CO2 0 11eloc:ty ERR 
Stack A-ea C Qstd ERR 
'llczzle Dia " % lsc~e~etic ERR'-' 



AIR PRODUCTS 
Run2 Location 
DATE 07/16/96 

Clock Time Test Time Vm 
238.58 
240.26 
241.96 
243.35 
244.95 
246.52 
248.16 
250.23 
251.15 
252.66 
254 38 
255.75 
257.38 
257.38 
258 96 
259.16 
261.53 
262.95 
264 65 
266.57 
26813 
267.85 
271.72 
27273 
274 33 
27585 
275.85 
277.35 
278.85 
280.~ 
281.72 
283.47 
28515 
286.68 
28815 
289 83 
291.22 
292 83 
294.41 
294.41 
295.93 
297 52 
29915 
300.52 
302 22 
303.78 

Total::: 0 65.20 

Bar. Press 29 98 
Stabc Press 0 
Ye 0.985 
H2C CoJ:ected 83 6 
02 0 
CO2 0 
S:acf; i;rea C 
l\ozzle D,:i C 

South Header 

Delta-P SORT DP 

Avg.= ERR 

Vmstd 
%H20 
Md 
MWd 
ft/I/<,' 
velocity 
Ost:: 
¼ lso~eriet:c 

Delta-H 

0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.28 
0.28 
0.27 

0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.28 
0.27 
0.27 
0.27 
0.27 
0.26 

0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.27 
0.26 
0.27 
0.27 

0.27 
0.27 
0.27 
0.27 
0.27 
0.27 

0.27 

Flue Gas 
Temp 

ERR 

60.614 
-0.27 
1.003 
28.00 
28.03 
ERR 
ERR 
ERR 

Inlet Outlet 
Temp Temp 

99 98 
100 99 
100 99 
100 100 
100 100 
103 101 
104 101 
104 101 
106 102 
106 102 
107 102 
108 102 

106 102 
104 100 
105 100 
105 100 
106 100 
106 100 
107 101 
107 101 
105 100 
104 100 
100 100 
100 99 

99 97 
99 97 

100 99 
102 100 
103 101 
103 101 
103 101 
103 100 
103 101 
101 99 
101 99 
101 99 

101 98 
100 98 
100 98 

95 93 
94 94 
95 95 

102.31 100.92 99.52 

cf 



AIR PRODUCTS 
Run 3 Location: South Header 
DATE: 07/15/96 

Clock Time Test Time Vm Delta-P SQRT DP Delta-H 
310.48 

3122 0.26 
313.46 0.26 
314.55 0.26 
316.58 0.26 
318.02 0.26 
319.53 0.26 
321.07 0.27 
322.64 0.27 
324.15 0.27 
325.89 0.27 
32745 0.27 
328 83 0.27 
328.83 
329.84 C27 
331 81 0.27 
333.34 C.27 
335.02 0.27 
336.55 0.27 
33802 0.27 
339.25 0.27 
340.26 0.27 
341.54 0.27 
344.32 0.27 
345.88 0.27 
347.35 0.27 
347.35 
349.15 0.27 
350.65 0.27 
351.95 0.27 
353.45 0.27 
35502 0.27 
356.67 0.27 
358.18 0.27 
359.67 0.27 
36128 0.27 
363.24 0.27 
364.35 0.27 
365.75 0.27 
365.75 
367.43 0.27 
369.54 0.27 
372.06 0.27 
373.59 0.27 

Total"' 0 63.11 Avg."' ERR 0.27 

Bar. Press 30.01 Vmstd 
Stallc Press 0 %H2O 
Yd 0.985 Md 
H20 Collected 78 MWd 
02 0 MW 
CO2 0 velocity 
Slack Area 0 Qs:d 
1-,;ozzle Dia 0 % lso~.eret,:: 

Flue Gas Inlet Outlet 
Temp Ter,p Temp 

87 84 
87 84 
88 84 
88 84 
89 86 
89 86 
89 86 
90 86 
90 86 
91 86 
91 86 
91 86 

91 87 
91 87 
91 87 
91 88 
92 89 
93 90 
93 90 
93 90 
93 90 
90 89 
91 90 
91 90 

91 90 
91 90 
91 90 
91 90 
91 90 
92 91 
93 90 
94 90 
95 94 
99 94 
99 94 

100 94 

100 94 
100 94 
100 95 
100 95 

ERR 92.43 90 79 89 15 

,f59.810 
-0.28 
1.003 
28.00 
28.03 
ERR 
ERR 
ERR 
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EMISSION MEAS'DllEMBNT TECJDlICAL INJ'ORMATION CIH'l'ER 
HSPS ~EST KRTKOD 

Method 29 - Determination of Metals Emissions 
from stationary Sources 

1. Applicability and Principle 

l.l Applicability. This method is applicable to the 
determination of antimony (Sb), arsenic (As), barium (Ba), 
beryllium (Se), cadmium (Cd), chromium (Cr), cobalt (Co), 
copper (CU), lead (Pb), manganese (Mn), mercury (Hg), 
nickel (Ni), phosphorus (P), selenium .(Se), silver (Ag), 
thallium (Tl), and zinc (Zn) emissions from stationary sources. 
This method may be used to determine particulate emissions in 
addition to the metals emissions if the prescribed procedures and -
precautions are followed • 

. 1.1.1 Hg emissions can be measured, alternatively, using
EPA Method 101A of Appendix B, 40 CFR Part 61. Method 101-A 
measures only Hg but it can be of special interest to sources 
which need to measure both Hg and Mn emissions. 

1.2 Principle. A stack sample is withdrawn isokinetically 
from the source, particulate emissions are collected in the probe 
and on a heated filter, and gaseous emissions are then collected 
in an aqueous acidic solution of hydrogen peroxide (analyzed for 
all metals including Hg) and an aqueous acidic solution of 
potassium permanganate (analyzed only for Hg). The recovered 
samples are digested, and appropriate fractions are analyzed for 
Hg by cold vapor atomic absorption spectroscopy (CVAAS) and for 
Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, P, Se, Ag, Tl, and Zn 
by inductively coupled argon plasma emission spectroscopy (ICAP) 
or atomic absorption spectroscopy (AAS). Graphite furnace atomic 
absorption spectroscopy (GFAAS) is used for analysis of Sb, As, 
Cd, Co, Pb, Se, and Tl if these elements require greater 
analytical sensitivity than can be obtained by ICAP. If one so 
chooses, AAS may be used for analysis of all listed metals if the 
resulting in-stack method detection limits meet the goal of the 
testing program. Similarly, inductively coupled plasma-mass 
spectroscopy (ICP-MS) may be used for analysis ot Sb, As, Ba, Be, 
Cd, er, Co, cu, Pb, Mn, Ni, As, Tl and Zn. 

2. Range, Detection Limits, Precision,_an4 Interferences 

2.1 Range. For the analysis described and for similar 
analyses, the ICAP response is linear over several orders of 
magnitude- sa~ples containing metal concantrations in the 
nanograms per ml (ng/ml) to micrograms per ml (µg/ml) range in 
the final analytical solution can be analyzed using this method. 
Samples containing greater than approximately 50 µg/ml As, er, or 
Pb should be diluted to that level or lower for final analysis. 
Sa~ples containing greater than approximately 20 µg/ml of Cd 
should be diluted to that level before analysis. 

2.2 Analytical Detection Linits. 

Prepared by Emission Measurement center EMTIC TM-029 
Technical Support Division, OAQPS, EPA Ap=il 25, 1996 
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tiQl:E: See Section 2,3 for the description of in-stack 
detection limits. 
2.2.1 ICAP analytical detection limits for the sample 

solutions (based on SW-846, Method 6010) are approximately as 
follows: Sb (32 ng/ml), As (SJ ng/ml), Ba (2 ng/ml), 
Be (O.J ng/ml), Cd (4 ng/ml), er (7 ng/ml), Co (7 ng/ml), 
Cu (6 ng/ml), Pb (42 ng/ml), Mn (2 ng/ml), Ni (15 ng/ml), 
P (75 ng/ml), Se (75 ng/ml), Ag (7 ng/ml), Tl {40 ng/ml), and 
Zn (2 ng/ml). ICP-MS analytical detection limits (based on 
SW-846, Method 6020) are lower generally by a factor of ten or 
more. Be is lower by a factor of three. The actual sample 
analytical detection limits are sample dependent and may vary due 
to the sample matrix. 

2.2.2 The analytical detection limits for analysis by 
direct aspiration AAS (based on SW-846, Method 7000 series) are 
approximately as follow: Sb (200 ng/ml), As (2 ng/ml), 
Ba (100 ng/ml), Be (5 ng/ml), Cd (5 ng/ml), Cr (50 ng/ml), 
Co (50 ng/ml), cu (20 ng/ml), Pb (100 ng/ml), Mn (10 ng/ml), 
Ni (40 ng/ml), Se (2 ng/ml), Ag (10 ng/ml), Tl (100 ng/ml), and 
Zn (5 ng/ml). 

2.2.J The detection limit for Hg by CVAAS (on the resultant 
volume of the digestion of the aliquots taken for Hg analyses) 
can be approximately 0.02 to o.2ng/ml, depending upon the type of 
CVAAS analytical instrument used. 

2.2.4 The use of GFAAS can enhance the detection limits 
compared to direct aspiration AAS as follows: Sb (3 ng/ml), 
As (l ng/ml), Be (0.2 ng/ml), Cd (O,l ng/ml), Cr (l ng/ml), 
Co (1 ng/ml), Pb (1 ng/ml), Se (2 ng/ml), and Tl (1 ng/ml). 

2.3 In-stack Detection Limits. 
2.3.l For test planning purposes in-stack detection limits 

can be developed by using the following information: (1) the 
procedures described in this method, (2) the analytical detection 
limits described in Section 2,2 and in SW-846. (J) the normal 
volumes of 300 ml (Analytical Fraction 1) for the front-half and 
150 ml (Analytical Fraction 2A) for the back-half samples, and 
(4) a stack gas sample volume of 1.25 m3

• The resultant in-stack 
method detection limits for the aboVQ set of conditions are 
prQsentad in Table 29-1 and were calculated by using Eq. 29-1. 

B
A•-=D Eq. 29-1 

C 

where: 
A a Analytical detection limit, µg/ml. 
B = Liquid volume of digested sample prior to 

aliquotting for analysis, ml. 
c ~ Stack sample gas volUJlle, dsm3

• 

D = In-stack detection limit, µg/m 3
• 
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TABLE 29-1. IN-STACK METHOD DETECTION LIMITS (µg/m3 
) 

FOR THE FRONT-HALF, THE BACK-HALF, ANO THE 
TOTAL SAMPLING TRAIN USING ICAP ANO AAS. 

Metal Front-halt: Back-half: Back-half: Total Train: 
Probe and Impingers 1- Impingers

Filter 3 4-6· 

Antimony 17. 7 (0.7) 13. 8 (0.4) 111.5 (1.1} 

Arsenic 112. 7 (0. 3) 16. 4 ( 0 .1) 119. l (0.4) 

Barium 0.5 0.3 o.e 
Beryllium 10. 07 10.04 (0.03) 1 0.11 (0.08) 

(0.05) 

cadmium 11,. 0 ( 0. 02) 10.5 (0.01) 11. !5 (0.03) 

Chromium 11. 7 (0.2) 10.a (O.l) 12. 5 (0.3) 

Cobalt 11. 7 (0.2) 10. a (0.1) 12. 5 (0. 3) 

Copper 1-4 0.7 2.1 

Lead ~10. l (0.2) 15. 0 (0,1) 115.1 (0.3) 

Manganese 10. s (0.2) 10. 2 (0.1) 10. 7 (0.3) 

Mercury 20. 05 20. J 20.2 20. 56 

Nickel 3.'6 1.8 5.4 

Phosphorus 18 9 27 

Selenium ~18 (0.5) ~9 (0.3) 127 (0.8) 

Silver 1.7 0.9 (0.7) 2.6 

Thalliw:i ~9. 6 (0.2) 14. 8 ( 0. l) 114. 4 (0.3) 

Zinc 0.5 0.3 0.8..Mercury analysis only . 
:Detection limit when analyzed by GFAAS. 
'Detection limit when analyzed by C:VAAS, estimated for Back-half 
and Total Train. See Sections 2.2 and 5.4,3. 
Note: Actual method in-stack detection limits may vary from these 
values, as described in Section 2.3.3. 

2.3.2 To ensure optimum precision/resolution in the 
analyses, the target concentrations of metals in the analytical 
solutions should be at least ten times their respective 
analytical detection limits. Under certain conditions, and with 
greater care in the analytical procedure, these concentrations 
can be as low as approxi~ately three times the respective 
analytical detection limits without seriously impairing the 
precisior. cf the analyses. on at least one sample run in the 
source test, and fo~ each metal analyzed, perform either 
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repetitive analyses, Method of Standard Additions, serial 
dilution, or matrix spike addition, etc., to document the quality
of the data. 

2.3.3 Actual in-stack method detection limits are based on 
actual source sampling parameters and analytical results as 
described above. If required, the method in-stack detection 
limits can be improved over those shown in Table 29-1 for a 
specific test by either increasing the sampled stack gas volume, 
reducing the total volume of the digested samples, improving the 
analytical detection limits, or any co:mbination of the three. 
For extremely low'levels of Hg only. the aliquot size selected 
for digestion and analysis can be increased to as much as 10 ml, 
thus improving the in-stack detection limit by a factor of ten 
compared to al ml aliquot size. 

2.3,3.l A nominal one hour sampling run will collect a 
stack gas sampling volume of about 1.25 m3

• If the sampling time 
is increased to four hours and. 5 m3 are collected, the in-stack 
method detection limits would be improved by a factor of four 
compared to the values shown in Table 29-1. 

2.3.3.2 The in-stack detection limits assume that all of 
the sample is digested and the final liquid volumes for analysis 
are the normal values of JOO ml for Analytical Fraction l, and 
150 ml for Analytical Fraction 2A. If the volume of Analytical. 
Fraction 1 is reduced from JOO to 30 ml, the in-atack detection 
limits for that fraction of the sample would be improved by a 
factor of ten. If the volume of Analytical Fraction 2A is 
reduced from 150 to 25 ml, the in-stack detection limits fer that 
fraction of the sample would be improved by a factor of six. 
Matrix effect checks are necessary on sample analyses and 
typically are of much greater significance for samples that have 
been concentrated to less than the normal original sample volume. 
Reduction of Analytical Fractions 1 and 2A to volumes of less 
than 30 and 25 ml, respectively, could interfere with the 
redissolving of the residue and could increase interference by 
other compounds to an intolerable level. 

2.3.3.3 When both of the modifications described in 
sections 2.3.3.l and 2.3.3.2 are used simultaneously on one 
sample, the resultant improvements are multiplicative. For 
example, an increase in stack gas volume by a factor of four and 
a reduction in the total liquid sample digested volUJDe of both 
Analytical Fractions land 2A by a factor of six would result in 
an improvement by a factor of twenty-four of the in-stack method 
detection limit. 

2.4 Precision. The precision (relative standard deviation)
for each metal detected in a method development test performed at 
a sewage sludge incinerator were found to be as follows: 
Sb (12.7 percent), As (13.5 percent), Ba (20.6 percent), 
Cd (11.5 percent), Cr (11.2 percent), cu (11.S percent), 
Pb (11,6 percent), P (14.6 percent), Se (15.3 percent), 
Tl (12.3 percent), and Zn (11,8 percent). The precision for Ni 
was 7.7 percent for another test conducted at a source simulator. 
Be, Mn, and Ag were not detected in the tests. However, based on 
the analytical detection limits of the ICAP for these metals, 
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their precisions could be similar to those for the other metals 
when detected at similar levels. 

2.5 Interferences. Iron (Fe) can be a spectral 
interference during the analysis of As, Cr, and Cd by ICAP. 
Aluminum (Al) can be a spectral interference during the analysis 
of As and Pb by ICAP. Generally, these interferences can be 
reduced by diluting the analytical sample, but such dilution 
raises the in-stack detection limits. Background and overlap
ycorractions may be used to adjust for spectral interferences. 
Refer to Method 6010 of Citation l of the Bibliography or the 
other analytical methods used for details on potential
interferences to this method. For all GFAAS analyses, use matrix 
modifiers to limit interferences, and matrix match all standa~ds. 

3. Apparatus 
3.1 sampling. A schematic of the sampling train is shown 

in Figure 29-1. It has general similarities to the Method 5 
train. 
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3.1.l Probe Nozzle (Probe Tip) and Borosilicate or Quartz 
Glass Probe Liner. Same as Method 5, Sections 2.1.1 and 2.1.2, 
except that glass nozzles are required unless alternate tips are 
constructed of materials that are free from contamination and 
will not interfere with the sample. If a probe tip other than 
glass is used, no correction to the sample test results to 
compensate for the nozzle's effect on the sample is allowed. 
Probe fittings of plastic such as Teflon, polypropylene, etc. are 
recommended instead of metal fittings to prevent contamination. 
If one chooses to do so, a single glass piece consisting of a 
combined probe tip and probe liner may be used. 

3.1.2 Pitot Tube and Differential Pressure Gauge. Same as 
Method 2, Sections 2.1 and 2.2, respectively. 

3.1.3 Filter Holder. Glass, same as Method 5, 
Section 2.1.s, except use a Teflon filter support or other non
metallic, non-contaminating support in place of the glass frit. 

3.1.4 Filter Heating System. same as Method 5, 
Section 2.1.6. 

3.1.5 Condenser. Use the following system for condensing 
and collecting gaseous metals and determining the moisture 
content of the stack gas. The condensing system shall consist of 
four to seven impingers connected in series with leak-free ground 
glass fittings or other leak-free, non-contaminating fittings. 
Use the first impinger as a moisture trap. The second impinger 
(which is the first HNO 3/H2O2 impinger) shall be identical to the 
first impinger in Method 5. The third impinger (which is the 
second HNO)/H20z impinger) shall be a Greenburg Smith impinger 
with the standard tip as described for the second impinger in 
Method 5, Section 2.1.7. The fourth (empty) impinger and the 
fifth and sixth (both acidified I<MnO4 ) impingers are the same as 
the first irnpinger in Method 5. Place a thermometer capable of 
measuring to within 1°c (2°F) at the outlet of the last impinger. 
If no Hg analysis is planned, then the fourth, fifth, and sixth 
impingers are not used. 

3.1.6 Metering System, Barometer, and Gas Density 
Determination Equip~ent. same as Method 5, Sections 2,1,8 
through 2.1.10, respectively. 

3.1.7 Teflon Tape. For capping openings and sealing 
connections, if necessary, on the sampling train. 

3.2 Sample Recovery. Same as Method 5, Sections 2.2.1 
through 2.2.a (Probe-Liner and Probe-Nozzle Brushes or swabs, 
Wash Bottles, Sample Storage Containers, Petri Dishes, Glass 
Graduated Cylinder, Plastic Storage Containers, Funnel and Rubber 
Policeman, and Glass Funnel), respectively, with the following 
exceptions and additions: 

3.2.1 Non-metallic Probe-Liner and Probe-Nozzle Brushes or 
Swabs. Use non-metallic probe-liner and probe-nozzle brushes or 
swabs for quantitative recovery of materials collected in the 
front-half of the sa~pling train. 

3.2.2 Sample Storage Containers. use glass bottles (see 
the Precaution; in Section 4.3.2 of this Method) with Teflon
lined caps that are non-reactive to the oxidizing solutions, with 
capaci~ies of 1000- ar.d 500-ml, for storage of acidified KMnO 4 -



• 
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containing samples and blanks. Glass or polyethylene bottles may
be used for other sample types. 

3,2,3 Graduated Cylinder. Glass or equivalent. 
3.2.4 Funnel. Glass or equivalent. 
3.2.5 Labels. For identifying samples. 
3.2.6 Polypropylene Tweezers and/or Plastic Gloves. For 

recovery of the filter from the sampling train filter holder. 
3,3 Sample Preparation and Analysis. 
3.3.1 Volumetric Flasks, 100-ml, 250-ml, and 1000-ml. For 

preparation of standards and sample dilutions. 
3.3.2 Graduated cylinders. For preparation of reagents. 
3.3.3 ParrR Bombs or Microwave Pressure Relief Vessels with 

Capping Station (CEM Corporation model or equivalent). For 
sample digestion. 

3.J.4 Beakers and Watch Glasses. 250-ml beakers, with 
~atch glass covers, for sample digestion. 

J.J.5 Ring Stands and Clamps. For securing equipment such 
as filtration apparatus. 

3.3.6 Filter Funnels. For holding tilter paper. 
3.3.7 Disposable Pasteur Pipets and Bulbs. 
3.3.8 VolUllletric Pipets. 
3.3.9 Analytical Balance. Accurate to within 0.1 mg. 
3.3.10 Microwave er Conventional Oven. For heating samples 

at fixed power levels or temperatures, respectively. 
3.3.11 Hot Plates. 
3.3.12 Atomic Absorption Spectrometer (AAS). Equipped with 

a background corrector. 
3.3.12.1 Graphite Furnace Attachment. With Sb, As, Cd, Co, 

Pb, Se, and Tl hollow cathode lamps (HCLs) or electrodeless 
discharge lamps (EDLs), Same as Bibliography Citation l 
Methods 7041 (Sb), 7060 (As), 7131 (Cd), 7201 (Co), 7421 (Pb), 
7740 (Se), and 7841 (Tl). 

3.3.12.2 Cold Vapor Mercury Attachment. With a mercury HCL 
or EDL, an air recirculation pump, a quartz call, an aerator 
apparatus, and a heat lamp or desiccator tube. The heat lamp 
shall be capable of raising the temperature at the quartz cell by 
10°c above al:l.bient, so that no condensation forms on the wall of 
the quartz cell. same as Method 7470 in Citation 2 of the 
Bibliography. See Note No. 2; section 5.4.3 for other acceptable 
approaches for analysis of Hg in which analytical detection 
licits of 0.002 ng/ml were obtained. 

3.3.13 Inductively Coupled Argon Plasma Spectrometer. With 
either a direct or sequential reader and an alumina torch. Same 
as EPA Method 6010 in Citation 2 of the Bibliography. 

3.3.14 Inductively coupled Plasma-Mass Spectrometer. Same 
as EPA Method 6020 in Citation 2 of the Bibliograpy. 
4. Reagents 

4.1 Unless otherwise indicated, it is intended that all 
reagents conform to the specifications established by the 
Co:mreittee on Analytical Reagents of the American Chemical 
Society, where such specifications are available. Otherwise, use 
t~e best available grade. 

4.2 Sa~pling Reagents. 
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4.2.1 Sample Filters. Without organic binders. The 
filters shall contain less than 1.3 µg/in. 2 of each of the metals 
to be measured. Analytical results provided by filter 
manufacturers stating metals content of the filters are 
acceptable. However, if no such results are available, analyze 
filter blanks for each target metal prior to emission testing. 
Quartz fiber filters meeting these requirements are recommended. 
However, if glass fiber filters become available which meet these 
requirements, they may be used. Filter efficiencies and 
unreactiveness to sulfur dioxide (SOz) or sulfur trioxide (SOJ)
shall be as described in Section 3.1.l of Methods. 

4.2.2 Water. To conform to ASTM Specification 01193-77, 
Type II (incorporated by reference). If necessary, analyze the 
water for all target metals prior to field use. All target 
metals should be less than 1 ng/ml. 

4.2.3 Nitric Acid (HN03). Concentrated. Baker Instra
analyzed or equivalent. 

4.2.4 Hydrochloric Acid (HCL). Concentrated. Baker 
Instra-analyzed or equivalent. 

4. 2. 5 Hydrogen Peroxide (H,02), 30 Percent (V/V). 
4.2.6 Potassium Permanganate C:KMnO~>· 
4.2.7 Sulfuric Acid (H2SO,). concentrated. 
4,2.8 Silica Gel and Crushed Ice. same as Method 5, 

Sections 3.1.2 and 3.1.4, respectively. . 
4,3 Pretest Preparation of Sampling Reagents. 
4. 3 .1 HN0 3/H202 Absorbing Solution, 5 Percent HN03/lO 

Percent H201 • Add carefully with stirring 50 ml of concentrated 
HNOJ to a 1000-ml volumetric flask containing approximately 500 
ml of water, and then add carefully with stirring 333 ml of 30 
percent H20 2 • Dilute to volume with water. Mix well. This 
reagent shall contain less than 2 ng/ml of each target metal. 

4.3.2 Acidic KMnO< Absorbing Solution, 4 Percent KMn04 
(W/V), 10 Percent H2S0 4 (V/V). Prepare fresh daily. Mix 
carefully, with stirring, 100 ml of concentrated H2S04 into 
approximately 800 ml of water, and add water with stirring to 
make a volume of 1 liter: this solution is 10 percent H2SO, 
(V/V). Dissolve, with stirring, 40 g of RMn04 into 10 percent 
H2S04 (V/V) and add 10 percent H1S04 (V/V) with stirring to make a 
volume of l liter. Prepare and store in glass Dottles to prevent 
degradation. This reagent shall contain less than 2 ng/ml of Hg.

Precaution; To prevent autocatalytic decomposition of the 
permanganate solution, filter the solution through Whatman 541 
filter paper, Also, due to the potential reaction of the 
potassium permanganate with the acid, there could be pressure 
buildup in the solution storage bottle. Therefore these bottles 
shall not be fully filled and shall be vented to relieve excess 
pressure and prevent explosion potentials. Venting is required, 
but not in a ~anner tnat will allow contamination of the 
solution. A No. 70-72 hole drilled in the container cap and 
Teflon liner has been used. 

4.3.3 HN0 3 , 0.1 N. Add with stirring 6.3 ml of 
concentrated HNOJ (70 percent) to a flask containi~g 
approximately 900 ml of water. Dilute to 1000 ml with water. 
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Mix well. This reagent shall contain less than 2 ng/ml of each 
target metal. 

4.3.4 HCl, 8 N. carefully add with stirring 690 ml of 
concentrated HCl to a flask containing 250 ml of water. Dilute 
to 1000 ml with water. Mix well. This reagent shall contain 
less than 2 ng/ml of Hg. 

4,4 Glassware Cleaning Reagents. 
4.4.1 HN03 , Concentrated. Fisher ACS grade or equivalent. 
4.4.2 Water. To conform to ASTM Specifications D1193-77, 

Type II. 
4.4.3 HN03 , 10 Percent (V/V). Add with stirring 500 ml of 

concentrated HN0 3 to a flask containing approximately 4000 ml of 
water. Dilute to 5000 ml with water. Mix well. This reagent 
shall contain less than 2 ng/ml of each target metal, 

4.5 Sample Digestion and Analysis Reagents. 
The metals standards, except Hg, may also be made from solid 

chemicals as described in Citation 3 of the Bibliography, Refer 
to Citations 1, 2, or 5 of the Bibliography for additional 
information on Hg standards. The 1000 ~g/llll Hg stock solution 
standard may be made according to Section 6.2.5 of Method 101A. 

4.5.1 HCL, Concentrated. 
4.5.2 Hydrofluoric Acid (HF), Concentrated. 
4.5.3 HN03 , concentrated. Baker Instra-analyzed or 

equivalent. 
4.5.4 HN03 , 50 Percent {V/V). Add with stirring 125 ml of 

concentrated HN03 to 100 ml of water, Dilute to 250 ml with 
water. Mix well, This reagent shall contain less than 2 ng/ml 
of each target metal. 

4.5.5 HN03 , 5 Percent (V/V). Add with stirring 50 ml of 
concentrated HNO, to 800 ml of water. Dilute to 1000 ml with 
water. Mix well. This reagent shall contain lass than 2 ng/ml 
of each target metal. 

4.5.6 Water. To conform to ASTM Specifications 01193-77, 
Type II. 

4.5.7 Hydroxylamine Hydrochloride and Sodium Chloride 
Solution. See Citation 2 of the Bibliography for preparation. 

4.5.8 Stannous Chloride. see Citation 2 of the 
Bibliography for preparation. 

4.5.9 RMn04 , 5 Percent (W/V), See Citation 2 of the 
Bibliography for preparation. 

4. 5. 1O H2S04 , Concentrated. 
4.5.11 Potassium Persulfate, 5 Percent (W/V). See 

Citation 2 of the Bibliography for preparation. 
4.5.12 Nickel Nitrate, Ni(N03 )z"6H20. 
4. 5 .13 Lanthanum Oxide, La,0J. 
4.5.14 Hg Standard (AAS Grade), 1000 µg/ml. 
4,5.15 Pb Standard (AAS Grade), 1000 µg/ml. 
4.5.16 As Standard (AAS Grade), 1000 µg/ml. 
4.5.17 Cd Standard (AAS Grade), 1000 µg/ml. 
4.5.18 Cr Standard (AAS Grade), 1000 µg/ml. 
4.5.19 Sb Standard (AAS Grade), 1000 µg/ml. 
4.5.2C Ba Standard (AAS Grade), 1000 µg/ml. 
~.5.21 Be Standard (AAS Grade), 1000 µg/ml. 
4.5.22 Co Standard (AAS Grade), 1000 µg/ml. 
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4.5.23 cu Standard (AAS Grade), 1000 µg/ml. 
4.5.24 Mn standard (AAS Grade), 1000 µg/ml. 
4. 5.• 25 Ni Standard (AAS Grade), 1000 µg/ml. 
4.5.26 P Standard (AAS Grade), 1000 µg/ml. 
4.5.27 Se Standard (AAS Grade), 1000 µg/ml. 
4.5.28 Ag Standard (AAS Grade), 1000 µg/ml. 
4.5.29 Tl Standard (AAS Grade), 1000 µg/ml. 
4.5.30 Zn Standard (AAS Grade), 1000 µg/ml. 
4.5.31 Al Standard {AAS Grade), 1000 µg/ml. 
4.5.32 Fe Standard (AAS Grade), 1000 µg/ml. 
4.5.33 Hg Standards and Quality control samples. Prepare

fresh weekly a 10 µg/ml intermediate Hg standard by adding 5 ml 
of 1000 µg/ml Hg stock solution prepared according to Method lOlA 
to a 500-ml volumetric flask; dilute with stirring to 500 ml by 
first carefully adding 20 ml of 15 percent HN03 and then adding 
water to the 500-ml volume. Mix well. Prepare a 200 ng/ml 
working Hg standard solution fresh daily: add 5 ml of the 10 
µg/ml intermediate standard to a 250-ml volumetric flask, and 
dilute to 250 ml with 5 ml of 4 percent I<Mn04 , 5 ml of 15 percent 
HN03 , and then water. Mix well. Use at least five separate 
aliguots of the working Hg standard solution and a blank to 
prepare the standard curve. These aliquots and blank shall 
contain o.o, 1,0, 2.0, 3.0, 4,0, and 5.0 ml of the working 
standard solution containing o, 200, 400, 600, 800, and 1000 ng 
Hg, respectively, Prepare quality control samples by making a 
separate 10 µg/ml standard and diluting until in the calibration 
range. 

4.5.34 ICAP Standards and Quality Control samples. 
Calibration standards for ICAP analysis can be combined into four 
different mixed standard solutions as follows: 

MIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS 

solut'on Elements 
I As, Be, Cd, Mn, Pb, Se, Zn 
II Ba, co, cu, Fe 
III Al, Cr, Ni 
IV Ag, P, Sb, Tl 

Prepare these standards by combining and diluting the appropriate 
volumes ot the 1000 µg/ml solutions with 5 percent HN01, A 
minimum of one standard and a blank can be used to form each 
calibration curve. However, prepare a separate quality control 
sample spiked with known amounts of the target metals in 
quantities in the mid-range of the calibration curve. Suggested 
standard levels are 25 µg/ml for Al, er and Pb, 15 µg/ml for Fe, 
and 10 µg/ml for the remaining elaments. Prepare any standards 
containing less than l µg/ml of metal on a daily basis. 
standards containing greater than 1 µg/ml of metal should be 
stable for a minicum of l to 2 weeks. For ICP-MS, follow Method 
6020 in SW-846. 

4.5.35 GFAAS Standards. Sb, As, Cd, Co, Pb, Se, and Tl. 
Prepare a 10 µg/ml standard by adding 1 ml of 1000 µg/ml standard 
to a 100-ml volumetric flask. Dilute with stirring to 100 ml 
with 10 percent HN03 • For G:AAS, matrix match the standards. 
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Prepare a 100 ng/Ml standard by adding l ml of the 10 µg/ml 
standard to a 100-ml volumetric flask, and dilute to 100 ml with 
the appropriate matrix solution. Prepare other standards by 
diluting the 100 ng/ml standards. Use at least five standards ~c 
make up the standard curve. Suggested levels are o, 10, 50, 75, 
and 100 ng/ml. Prepare quality control suples by making a 
separate 10 µg/ml standard and diluting until it is in the range 
of the samples. Prepare any standards containing less than 1 
µg/ml of metal on a daily basis, Standards containing greater 
than 1 µg/ml of metal should be stable for a minimum of 1 to 2 
weeks. 

4,5.36 Matrix Modifiers. 
4.5.36.l Nickel Nitrate, l Percent (V/V). Dissolve 4.956 g 

of Ni(N03 ) 2 ·6H20 or other nickel compound suitable for preparation 
of this matrix modifier in approximately 50 ml of water in a 100-
ml volumetric flask. Dilute to 100 ml with water. 

4.5.36.2 Nickel Nitrate, 0.1 Percent (V/V). Dilute 10 ml 
of 1 percent nickel nitrate solution to 100 ml with water. 
Inject an equal amount of sample and this modifier into the 
graphite furnace during GFAAS analysis for As. 

4.5.36.3 Lanthanum. Carefully dissolve 0.5864 g of La20J 
in 10 ml of concentrated HN0 3 , and dilute the solution by adding 
it with stirring to approximately 50 ml of water. Dilute to 
100 ml with water, and mix well. Inject an equal amount of 
sample and this modifier into the graphite furnace during GFAAS 
analysis for Pb. 

4.5.37 Whatman 40 and 541 Filter Papers (or equivalent). 
For filtration of digested sa~ples. 

5. Procedure 

5.1 Sampling. The complexity of this method is such that, 
to obtain reliable results, both testers and analysts must be 
trained and experienced with the test procedures, including 
source sampling; reagent preparation and handling; sample 
handling; safety equipment and procedures; analytical 
calculations; reporting; and the specific procedural descriptions 
throughout this method. 

5.1.1 Pretest Preparation. Follow the same general 
procedure given in Method 5, Section 4.1.l, except that, unless 
particulate emissions are to be determined, the filter need not 
be desiccated or weighed. First, rinse all sampling train 
glassware with hot tap water and then wash in hot soapy water. 
Next, rinse glauswara three times with tap water, followed by 
three additional rinses with water. Then soak all glassware ind 
10 percent (V/V) nitric acid solution for a minimum of 4 hours, 
rinse three ti~es with water, rinse a final time with acetone, 
and allow to air dry. cover all glassware openings where 
contanination can occur until the sampling train is assembled fo7 
sampling. 

s.1.2 Preli~inary Determinations. Sarne as Method 5, 
Section 4.1.2. 

5.1.3 Preparation of Sampling Train. 
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5.1.3.l Set up the sampling train as shown in Figure 29-1. 
Follow the same general procedures given in Method 5, 
section 4,1.3, except place 100 ml of the RN03/H202 solution 
(Section 4.3.l of this method) in each of the second and third 
impingars as shown in Figure 29-1. Place 100 ~l of the acidic 
RMn04 absorbing solution (Section 4.3.2 of this method) in each 
of the fifth and sixth impingers as shown in Figure 29-1, and 
transfer approximately 200 to 300 g of pre-weighed silica gel 
from its container to the last impinger. Alternatively, the 
silica gel may be weighed directly in the impinger just prior to 
final train assembly. 

5.1,3.2 Based on the specific source sampling conditions, 
the use of an empty first impinger can be eliminated if the 
moisture to be collected in the impingers will be less than 
approximately 100 ml. 

5.1.3.3 If Hg analysis will net be performed, the fourth, 
fifth, and sixth impingers as shown in Figure 29-l are not 
required. 

5.1.3.4 To insure leak-free sampling train connections and 
to prevent possible sample contamination problems, use Teflon 
tape or ot.~er non-contaminating material instead of silicone 
grease.

Precaution; Exercise extreme care to prevent contamination 
within the train. Prevent the acidic KMn04 fron contacting any 
glassware that contains sample material to be analyzed for Mn. 
Prevent acidic H202 from mixing with the acidic KMn04 • 

5.1.4 Leak-Check Procedures. Follow the leak-check 
procedures given in Method 5, Section 4.1.4.l (Pretest Leak
Check), Section 4.1.4.2 (Leak-Checks During the Sample Run), and 
Section 4.1.4.3 (Post-Test Leak-Checks). 

5,1.5 Samplir.g Train Operation. Follow the procedures 
given in Method 5, Section 4.1.5. When sampling for Hg, use a 
procedure analagous to that described in Section 7.1.1 of Method 
101A, 40 CFR Part 61, Appendix B, if necessary to maintain the 
desired color in the last acidified permanganate impinger. For 
each run, record the data required on a data sheet such as the 
one shown in Figure 5-2 of Methods. · 

5.1.6 Calculation of Percent Isokinetic. Same as Method 5, 
Section 4.1.6. 

5.2 Sample Recovery. 
5.2.l Begin cleanup procedures as soon as the probe is 

removed from the stack at the end of a sampling period. The 
probe should be allowed to cool prior to sample recovery. When 
it can be safely handled, wipe off all external particulate 
matter near the tip of the probe nozzle and place a rinsed, 
non-contaminating cap over the probe nozzle to prevent losing or 
gaining particulate matter. De not cap the probe tip tightly 
while the sampling train is cooling; a vacuum can form in the 
filter holder with the undesired result of drawing liquid from 
the impingers onto the filter. 

s.2.2 Before moving the sampling train to the cleanup site, 
remove the probe f~om the sampling train and cap the open outlet. 
Be ca~eful not to lose any condensate that might be present. Cap 
the filter inlet where the probe was fastened. Remove the 
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umbilical cord tro~ the last impinger and cap the impinger. Cap 
the filter holder outlet and impinger inlet. Use non
contaminating caps, whether ground-glass stoppers, plastic caps, 
serum caps, or Teflon tape to close thesa openings. 

5.2.3 Alternatively, the folowing procedure may be used to 
disassemble the train bafore the probe and filter holder/oven are 
completely cooled: Initially disconnect the filter holder 
outlet/impinger inlet and loosely cap the open ends. Then 
disconnect the probe from the filter holder or cyclone inlet and 
loosely cap the open ends. Cap the probe tip and remove the 
umbilical cord as previously dascribad. 

5.2.4 Transfer the probe and filter-impinger assembly to a 
cleanup area that is clean and protected from the wind and other 
potential causes of contamination or loss of sample. Inspect the 
train before and during disassembly and note any abnormal 
conditions. Take special precautions to assure that all the 
items necessary for recovery do not contaminate the samples. The 
sample is recovered and treated as follows (see schematic in 
Figures 29-2a and 29-2b): 

5.2.5 Container No. l (Sample Filter). Carefully remove 
the filter trom the tilter holder and place it in its labeled 
petri dish container. To handle the filter, use either acid
washed polypropylene or Teflon coated tweezers or clean, 
disposable surgical gloves rinsed with water and dried. If it is 
necessary to fold the filter, ~ake certain the particulate cake 
is inside the fold. Carefully transfer the filter and any 
particulate matter or filter fibers that adhere to the filter 
holder gasket to the petri dish by using a dry (acid-cleaned) 
nylon bristle brush. Do not use any metal-containing materials 
when recovering this train. Seal the labeled petri dish. 

5.2.6 container No. 2 (Acetone Rinse). Perform this 
procedure only if a determination of particulate emissions is to 
be made. Quantitatively recover particulate matter and any
condensate from the probe nozzle, probe fitting, probe liner, and 
front half of the filter holder by washing these components with 
a total of 100 ml of acetone, while simultaneously taking great 
care to see that no dust on the outsida of the probe or other 
surgfaces gets in the sample. The use of exactly 100 ml is 
necessary for the subsequent blank correction procedures. 
Distilled water may be used instead of acetone when approved by 
the Administrator and shall be used when specified by the 
Administrator; in these cases, save a water blank and follow the 
Administrator's directions on analysis. 
5,2,6,1 Carefully remove the probe nozzle, and clean the inside 
surface by rinsing with acetone from a wash bottle while brushing 
with a non-metallic brush. Brush until the acetone rinse shows 
no visible particles, then make a final rinse of the inside 
surface with acetone. 
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Figure 29-2b. sample recovery scheme. 
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5.2.6.2 Brush and rinse the sample exposed inside parts of 
the probe fitting with acetone in a similar way until no visible 
particles remain. Rinse the probe liner with acetone by tilting 
and rotating the probe while squirting acetone into its upper end 
so that all inside surfaces will be wetted with acetone. Allow 
the acetone to drain from the lower end into the sample 
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container. A funnel may be used to aid in transferring liquid 
washings to the container. Follow the acetone rinse with a non
metallic probe brush. Hold the probe in an inclined position, 
squirt acetone into the upper end as the probe brush is being 
pushed with a twisting action three times through the probe. 
Hold a sample container underneath the lower end of the probe, 
and catch any acetone and particulate matter which is brushed 
through the probe until no visible particulate matter is carried 
out with the acetonQ er until ncna remains in tha prcba linar on 
visual inspection. Rinse the brush with acetone, and 
quantitatively collect these washings in the sample container. 
After the brushing, make a final acetone rinse of the probe as 
described above. 

5.2.6.J It is recommended that two people clean the proba 
to minimize sample losses. Between sampling runs, keep brushes 
clean and protected from contamination. Clean the inside of the 
front-half of the filter holder by rubbing the surfaces with a 
non-metallic brush and rinsing with acetone. Rinse each surface. 
three times or more if needed to remove visible particulate. 
Make a final rinse of the brush and filter holder. After all 
acetone washings and particulate matter have been collected in 
the sample container, tighten the lid so that acetone will not 
leak out when shipped to the laboratory. Mark the height of the 
fluid level to determine whether or not leakage occurred during 
transport. clearly label tha container to identify its contents. 

5.2.7 Container No. J (Probe Rinse). Keep the probe 
assembly clean and free from contamination during the probe 
rinse. Rinse the probe nozzle and fitting, probe line~, and 
front-half of the filter holder thoroughly with a total of 100 ml 
of 0.1 N HN03 , and place the wash into a sample storage 
container. 

~= The use of a total of exactly 100 ml is necessary for 
the sUbsequent blank correction procedures. 

Perform the rinses as applicable and generally as described in 
Method 12, Section s.2.2. Record the velum• of the rinses. Mark 
the height of the fluid level on the outside of the storage 
container and use this mark to determine if leakage occurs during 
transport. Seal the container, and clearly label the contents. 
Finally, rinse the nozzle, probe liner, and front-half of the 
filter holder with water followed by acetona, and discard these 
rinses. 

5.2.8 container No. 4 (Impingers 1 through 3, Moisture 
Knockout Impinger, when used, HNO;i/H202 Impingers Contents and 
Rinses). Due to the potentially large quantity of liquid 
involved, the tester may place the impinger solutions fro~ 
i~pingers l through 3 in more than one container, if necessary. 
Measure the liquid ir. the first three impingers to within 0.5 ml 
using a graduated cylinder. Record the volume. This info:::nation 
is required to calculate the ooisture content of the sacpled flue 
gas. Clean each of the first three impingers, the filter 
support, the back half of the filter ho~sing, and connect:~g 
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glassware by thoroughly rinsing with 100 ml of 0.1 N HN03 using 
the procedure as applicable in Method 12, Section 5.2,4, 

.lmD: The use of exactly 100 ml ot 0.1 N HN03 rinse is 
necessary for the subsequent blank correction procedures. 

Combine the rinses and impinger solutions, measure and record the 
final total volume. Mark the haight of the fluid level, seal the 
container, and clearly label the contents. 

5. 2. 9 Container Nos. 5A (0 .1 N HNO3), 5B (KMnO4/H2SO4 
absorbing solution), and 5C (8 N HCl rinse and dilution). 

5.2.9.l When sampling for Hg, pour all the liquid from the 
impinger (normally impinger No. 4) that immediately preceded the 
two per:manganate impingerg into a graduated cylinder and measure 
the volume to within 0.5 ml. This information is required to 
calculate the moisture content of the sampled flue gas. Place 
the liquid in container No. 5A. Rinse the impinger with exactly 
100 ml of 0.1 N HN03 and place this rinse in Container No. 5A. 

5.2.9.2 Pour all the liquid from the two permanganate 
impingers into a graduated cylinder and measure the volume to 
within 0,5 ml. This information is required to calculate the 
moisture content of the sampled flue gas. Place this acidic 
KMno. solution into container No. SB. Using a total of exactly 
100 ml of fresh acidified KMn04 solution for all rinses 
(approximately 33 ml per rinse), rinse the two permanganate 
impingers and connecting glassware a minimum of three times. 
Pour the rinses into Container No. 5B, carefully assuring 
transfer of all loose precipitated materials from the two 
impingers. Similarly, using 100 ml total of water, rinse the 
permanganate impingers and connecting glass a minimum of three 
times, and pour the rinses into Container SB, carefully assuring 
transfer of any loose precipitated material. Mark the height of 
the fluid level, and clearly label the contents. Read the 
Precaution; in Section 4.3.2. 

tiQll: Due to the potential reaction of KMn04 with acid, 
pressure buildup can occur in the sample storage bottles. 

Do not fill these bottles completely and take 
precautions 

to relieve excess pressure. A No. 70-72 hole drilled in the 
container cap and Teflon liner has been used successfully. 
5.2.9.3 If no visible deposits remain aftar the watar 

rinse, no further rinse is necessary. However, if deposits 
remain on the impinger surfaces, wash them with 25 ml of 8 N HCl, 
and place the wash in a separate sample container labeled No. Sc 
containing 200 ml of water. First, place 200 ml of water in the 
container. Then wash the impinger walls and stem with the HCl by 
turning the impinger on its side and rotating it so that the HCl 
contacts all inside surfaces. Use a total of only 25 ml of 
s N HCl for rinsing both pernangapate irnpingers combined. Rinse 
the first impinger, then pour the actual rinse used for the first 
impinger into the second impinger for its rinse. Finally, pour 
tr.e 25 rn: of 8 N HCl r~nse carefully into the container. Mark 
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the height of the fluid level on the outside of the container to 
determine i! leakage occurs during transport. 

5.2.10 Container No. 6 (Silica Gel). Note the color of the 
indicating silica gel to determine whether it has been completely 
spent and make a notation of its condition. Transfer the silica 
gal from its impinger to its original container and seal it. The 
tester may use a funnel to pour the silica gel and a rubber 
policeman to remove tha silica gel from the impingar. The small 
amount of particles that might adhere to the impinger wall need 
not be removed. Do not use vater or other liquids to transfer 
the silica gel since weight gained in the silica gel impinger is 
used for moisture calculations. Alternatively, if a balance is 
available in the field, record the weight of the spent silica gel 
(or silica gel plus impinger) to the nearest o.s g. 

s.2.11 Container No. 7 (Acetone Blank). If particulate 
emissions are to be determined, at least once during each field 
test, place a 100-ml portion of the acetone used in the sample 
recovery process into a container labeled No. 7. Seal the 
container. 

s.2.12 container No. SA (0.1 N HN01 Blank). At least once 
during each field test, place JOO ml of the 0.1 N HN0 3 solution 
used in the sample recovery process into a container labeled 
No. SA. Seal the container. 

5.2.13 Container No. SB (Water Blank). At least once 
during each field test, place 100 ml of the water used in the 
sample recovery process into a container labeled No. SB. Seal 
the container. 

5.2.14 Container No. 9 (5 Percent HN03/10 Percent H202 
Blank). At least once during each field test, place 200 ml of 
the 5 Percent HNOi/10 Percent H20 2 solution used as the nitric 
acid impinger reagent into a container labeled No. 9. Seal the 
container. 

5.2.15 Container No. 10 (Acidified fQ,tnO, Blank). At least 
once during each field test, place 100 ml of the acidified I<MnO, 
solution used as the impinger solution and in the sa~ple recovery 
process into a container labeled No. 10. Prepare the container 
as described in Section 5.2.9.2. Read the Precaution; in 
Section 4.3.2. and read the HO.Din section 5.2.9.2. 

5.2.16 Container No. 11 (8 N HCl Blank). At least once 
during each field test, place 200 ml of water into a sample 
container labeled No. 11. Then carefully add with stirring 25 ml 
of 8 N HCl. Mix well and seal the container. 

S.2.17 Container No. 12 (Sample Filter Blank). Once during 
each field test, place into a petri dish labeled No. 12 three 
unused ~lank filters from the same lot as the sampling filters. 
Seal the petri dis~. 

5.3 Sample Preparation. Note the level of the liquid in 
each of the containers and determine if any sample was lost 
during shipment. If a noticeable amount of leakage has occurred, 
either void the sample or use methods, subject to the approval of 
the Administrator, to correct the final results. A diagr~m 
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For conventional heating, heat the ParrR Bombs at 140°C (285°F) 
for 6 hours. Then cool the saJDples to room temperature, and 
combine with tha acid digested probe rinse as required in Section 
5.3.3. 

5.3,1.3 If the sampling train includes an optional glass 
cyclone in front of the filter, prepare and digest the cyclone 
catch by the procedures described in Section 5.3.1.2 and then 
c-bine the digestate with the digested filter sample. 

5.~.2 Container No. 2 (Acetone Rinse). Note the level o~ 
liquid in the cuntainer 2nd ~~nfiT'lll on the analysis sheet whether 
or not leakage occurred during transport. rt a noticeable amount 
of leakage has occurred, either void the sample or use methods, 
subject to the approval of the Administrator, to correct the 
final results. Measure the liquid in this container either 
volumetrically within 1 ml or gravimetrically within 
o.s g. Transfer the contents to an acid-cleaned, tared 250-ml 
beaker and evaporate to dryness at ambient temperature and 
pressure. If particulate emissions are being determined, 
desiccate for 24 hours without added heat, weigh to a constant 
weight according to the procedures described in Section 4.3 of 
Method 5, and report the results to the nearest 0,1 mg. 
Redissolve the residue with 10 ml of concentrated HN03 • 

Quantitatively combine the resultant sample, including all liquid 
and any particulate matter, with container No. 3 before beginning 
Section 5.3.3. 

5.3.3 Container No. 3 (Probe Rinse). Verify that the pH of 
this sa~ple is 2 or lower. If it is not, acidify the sample by 
careful addition with stirring of concentrated HN0 3 to pH 2. Use 
water to rinse the sample into a beaker, and cover the beaker 
with a ribbed watch glass. Reduce the sa~ple volume to 
approximately 20 ml by heating on a hot plate at a temperature 
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just below boiling. Digest the sample in microwave vessels or 
Parr~ Bombs by quantitatively transferring the sample to the 
vessel or bomb, carefully adding the 6 ml ot concentrated HN03 , 

4 ml of concentrated HF, and then continuing to follow the 
procedures described in section 5.3.1.2. Then cor:ibine the 
resultant sample directly with the acid digested portions of the 
filter prepared previously in Section 5.3.l.2. The resultant 
combined sample is referred to as "Sampl• Fraction 1". FiJtcr 
the comJJined sample using Whatman 541 filter paper. oilut• to 
300 ml (or the appropriate volume f..,r t.11e expe\;t.ed metals 
concentration) with water. This diluted sample is 
"Analytical Fraction 111 Measure and record the volUI:le of• 

Analytical Fraction 1 to within 0.1 ml. Quantitatively remove a 
50-ml aliquot and label as "Analytical Fraction 1B11 

• Label the 
remaining 250-ml portion as "Analytical Fraction lA". Analytical 
Fraction lA is used for ICAP or AAS analysis for all desired 
metals except Hg. Analytical Fraction lB is used for the 
determination of front-half Hg.

5.3.4 Container No. 4 (Impingers 1-3). Measure and record 
the total volume of this sample to within 0.5 ol and label it 
"Sample Fraction 2". Remove a 75- to 100-ml aliquot for Hg 
analysis and label the aliquot "Analytical Fraction 2B". Label 
the remaining portion of Container No. 4 as "Sample Fraction 2A". 
Sample Fraction 2A defines the volume of Analytical Fraction 2A 
~ to digestion. All of sample Fraction 2A is digested to 
produce "Analytical Fraction 2A". Analytical Fraction 2A defines 
the volume of Sample Fraction 2A A.ftiU: its digestion and the 
volume of Analytical ~raction 2A is normally 150 ml. 
Analytical Fraction 2A is analyzed for all metals except Hg. 
verify that the pH of Sample Fraction 2A is 2 or lower. If 
necessary, use concentrated HN03 by careful addition and stirring 
to lower Sample Fraction 2A to pH 2. Use water to rinse Sample 
Fraction 2A into a beaker and then cover the beaker with a ribbed 
watchglass. Reduce sample Fraction 2A to approximately 20 ml by 
heating on a hot plate at a temperature just below boiling. Then 
follow either of the digestion procedures described in 
Sections 5.3.4.1 or 5.3.4.2. 

5.3.4.1 Conventional Digestion Procedure. Add 30 ml of 
so percent HN0 3 , and heat tor 30 minutes on a hot plate to just 
below boiling. Add 10 ml of 3 percent H202 and heat for 10 more 
minutes. Add 50 ml of hot water, and heat the sample for an 
additional 20 minutes. cool, filter the sample, and dilute to 
150 ml (or the appropriate vo.lume for the expected metals 
concentrations} with water. This dilution produces Analytical 
Fraction 2A. Measure and record the volume to within 0,1 ml. 

5.3.4.2 Microwave Digestion Procedure. Add 10 ml of 
50 percent HN0 3 and heat for 6 cinutes total heating ti~e in 
alternations ot 1 to 2 minutes at 600 Watts followed by 1 to 2 
minutes with no power, etc., similar to the proce~ure described 
in Section 5.3.~. Allow the sample to cool. Add 10 ml of 
3 percent HiOi and heat for 2 more ~inutes. Add so nl of hot 

http:expe\;t.ed
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illustrating sample preparation and analysis procedures for each 
of the sa~ple train components is shown in Figure 29-3. 

5.3.1 container No. l (Sample Filter). 
5.3.1.l If particulate emissions are being determined, 

first desiccate the filter and filter catch without added heat 
(do not heat the filters to speed the drying) and weigh to a 
constant weight as described in Section 4.3 of Method 5. 

5.3.1.2 Following this procedure, or initially, if 
particulate emissions are not being determined in addition to 
metals analysis, divide the filter with its filter catch into 
portions containing approximately 0.5 g each. Place the pieces 
in the analyst's choice of either individual ~icrowave pressure
relief vessels or Parri Bombs. Add 6 ml of concentrated HN03 and 
4 ml of concentrated HF to each vessel. For microwave heating,
microwave the samples for approximately 12 to 15 minutes total· 
heating time as follows: heat for 2 to 3 minutes, then turn off 
the microwave for 2 to 3 minutes, then heat for 2 to 3 minutes, 
etc., continue this alternation until the 12 to 15 minutes total 
heating time are completed (this procedure should comprise
approximately 24 to 30 minutes at 600 watts). Microwave heating 
times are approximate and are dependent upon the number of 
samples being digested simultaneously. Sufficient heating is 
evidenced by sorbent reflux within the vessel. 
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water, and heat for an additional 5 minutes. Cool, filter the 
sample, and dilute to 150 ml (or the appropriate volume for the 
expected metals concentrations) with water. This dilution 
produces Analytical Fraction 2A. Measure and record the volume 
to within 0.l ml. 

H.Q1'.E.: All microwave heating times given are approximate and 
are dependent upon the number of samples being digested at a 
time. Heating timas as given above have been found 

acceptable for simultaneous digestion of up to 12 individual 
samples. Sufficient heating is evidenced by solvent reflux 
within the vessel. 
5.3.5 Container No. SA (Impinger 4), container Nos. 5B and 

SC (Impingers 5 and 6). Keep the samples in containers Nos. SA, 
SB, and SC separate from each other. Measure and record the 
volume of SA to within 0.5 ml. Label.the contents of 
Container No. SA to be Analytical Fraction JA. To remove any 
brown MnO2 precipitate from the contents cf Container No. SB, 
filter its contents through Whatman 40 filter paper into a 500 ml 
volumetric flask and dilute to volume with water. Save the 
filter for digestion of tha brown Mn02 precipitate. Label tha 
500 ml filtrate from Container No. 5B to be Analytical
Fraction 3B. Analyze Analytical Fraction 3B for Hg within 
48 hours of the filtration step. Place the saved filter, which 
was used to remove the brown Mn02 precipitate, into an 
appropriately sized vented container, which will allow release of 
any gases including chlorine formed when the filter is digested. 
In a laboratory hood which will remove any gas produced by the 
digestion of the Mn02 , add 25 ml of 8 N HCl to the filter and 
allow to digest for a minimum of 24 hours at room temperature. 
Filter the contents of Container No. 5C through a WhatIDan 40 
filter into a 500-ml volumetric flask. Then filter the result of 
the digestion of the brown Mn02 from Container No. SB through a 
Whatman 40 filter into the same 500-ml volumetric flask, and 
dilute and mix well to volume with water. Discard the Whatman 40 
filter. Mark this combined 500-ml dilute HCl solution as 
Analytical Fraction JC. 

5.3.6 Container No. 6 (Silica Gel). Weigh the spent silica 
gel (or silica gel plus impinger) to the nearest 0.5 g using a 
balance. 

5.4 Sample Analysis. For each sampling train sample run, 
seven individual analytical samples are generated: two for all 
desired metals except Hg, and five for Hg. A schematic 
identifying each sample container and the prescribed analytical 
preparation and analysis scheme is shown in Figure 29-3. The 
first two analytical samples, labeled Analytical Fractions lA and 
lB, consist of the digested samples from the front-half of the 
train. Analytical Fraction lA is for ICAP, ICP-MS or AAS 
analysis as described in Sections 5.4.1 and 5.4.2, respectively. 
Analytical Fraction lB is for front-half Hg analysis as described 
in section 5.4.3. The contents of the back-half of the train are 
used to prepare the t.~ird through seventh analytical samples. 
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The third and fourth analytical samples, labeled Analytical 
Fractions 2A and 2B, contain tha samples from the moisture 
removal impinger No. l, if used, and HNO 3/H2O2 impingers Nos. 2 
and 3. Analytical Fraction 2A is for ICAP, ICP-MS or AAS 
analysis tor target metals, except Hg. Analytical Fraction 2B is 
for analysis for Hg. The fifth through seventh analytical 
samples, labeled Analytical Fractions 3A, 3B, and 3C, consist of 
the impinger contents and rinses from the empty impinger No. 4 
and the H2S04/KMn04 Impingers Nos. 5 and 6. These analytical 
samples are for analysis for Hg as described in Section 5.4.3. 
The total back-half Hg catch is determined from the su:c of 
Analytical Fractions 2B, JA, JB, and JC. Analytical Fractions lA 
and 2A can be combined proportionally prior to analysis. 

5.4.l ICAP and ICP-MS Analysis. Analyze Analytical 
Fractions lA and 2A by ICAP using Method 6010 or Method 200.7 (40 
CFR 136, Appendix C). Calibrate the ICAP, and SQt up an analysis 
program as described in Method 6010 or Method 200.7. Follow the 
quality control procedures described in Section 7.3.1. 
Recommended wavelengths !or analysis are as tollows: 

Element 
AlU:DinWD 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromiu:m 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Phosphorous 
Selenium 
Silver 
Thalliw:1 
Zinc 

waveleoath (om) 
308.215 
206.833 
193.696 
455.403 
313.042 
226.502 
267.716 
228.616 
324.754 
259.940 
220.353 
257.610 
231.604 
214.914 
196.026 
328.068 
190.864 
213.856 

These wavelengths represent the best combination of specificity 
and potential detection limit. Other wavelengths may be 
substituted if they can provide the needed specificity and 
detection limit, and are treated with the same corrective 
techniques for spectral interference. Initially, analyze all 
samples for the target metals (except Hg) plus Fe and Al. If Fe 
and Al are present, the sample might have to be diluted so that 
each of these ele~ents is at a concentration of less than 50 ppm 
so as to reduce their spectral interferences on As, Cd, Cr, and 
Pb. Perform ICP-MS analysis by following Method 6020 in SW-846. 
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HS2.1'.,E: When analyzing samples in a HF matrix, an alumina 
torch should be used: since all front-half samples will 
contain HF, use an alumina torch. 

5.4.2 MS by Direct Aspiration and/or GFAAS. If analysis 
of metals in Analytical Fractions lA and 2A by using GFAAS or 
direct aspiration AAS is needed, use Table 29-2 to determine 
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Table 2i-2. App!cable tecllniquu, methods and minimization of Interference for MS anal)'Sis. 

al ! Ttcllnique SW-848 Wavtlll'IGf, 111111'1.iences 

lh!flod No. (llffi) Cant UinilllzaDcn 

Asptrdan ?llD 20.3 !Containlna~n IGrt1t c:are 11bn 111 IYOld untamlnation 

Asprllion 7420 283.3 ' 217.0 nm 11tam1ta Back;round c:orr1ctan raqund 
I 

Fum1e1 7421 283.3 , Poor recoveries Matrlr mod~r. add 10 vi of phosphonis 

acid 1111 a, I of pnpartd sample In 

sampler cup 

Aspration 7'80 279.5 ; 403.1 nm allernall Bacqround corr1cion reqund 

Aspration 7$20 232.0 i 352.4 nm artamate 
IFe. Co, and Cr 
1 

Backaroand correcllcn requred 

Melril m1111:lling or lli!rous-oxide/ 
I 

i 
1 Nonllntar respor.u 

actt,ltnt flame 

Sample div1ion or use 352.3 11111 li',t 

Furnace 1740 196.0 : Volaliity 
\ 

Spike samplu and referenc:t mattrials and 

add nickel "*at.t lO 111inimlz1 

volallzatlcn 

Adsorpdon & ,.:a111r Background corredon is requhd and 

Zt1111an background cornction can be 1111lul 

Aspra':ion 1760. 32S.1 ,Adlorption l aca:itr Background co1T1c1lan arequired 

AgCI ilsoluble Avoid hydroc!llorir; acid 1111leu $Iver is 

ii scllllion as a clllond• com pin 

S1111ple 1nd 1tandards monitored !or 

aspiration rat, 

Aspi'a~on 7UO 27U Background correcion is requred 

Hydroellloric acid lhould not be uced 

fumact 7541 275.9 Hydroc:11Ion: acid Background correction is requred 

or c/llorlde Veriy flat 101111 are net oecurriia for 

~olalizalion by cp;ted c.am plH or ctalldard 

addlllcn: Pallad'1111 ls asu!!able man 

m~r 

Aspirl1ior. 7950 213.ll High Si, Cu, & P SIAftlillll fll!IOVH cu and ph~hat.t 

Contamr.ation lGrnt cart taken 10 avoid cantamlna~n 
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Fumac1 

A&pira!IOn 

SW"48 
Method No. 

70,,IO 

7041 

7CSQ 

7083 

70S3 

7D91 

7130 

7131 

719C 

72C'. 

7Hl1 

7210 

Wa•eltngtll 
fnm) 

211.e 

217.& 
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553.S 

230 

23U 

228.8 

228.8 
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3SH 
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lnlal11rlhCU 

Mlnlrnlz1!1on 

Use 1tc0lld1rywav111nlll1 ot 231.1 n111; 
IIIUch umplt & standards' acid conctntra-tO M OH .,..., ft•o/Ko,,,, .. ..., 

Secondary wavelength or Zum,n correcaon 

pibd samples and add niclttl nitrale u-

jiunon to 

digutatn ~nor to analysisfse Zuma11 bacllgro111ul correcllon 

:Higll llollow catllode curtant and narrow 

~and Ht 
ml of KC! per 100 ml of nmple 

tdd 0.1" ff~lide 
· " method of stndud additions 
Ifp~mtze para111tt.tn to min!miZe ef!ecis 

~~,,....="'" b "'""' 

1above 

~l'llmonium p~ospllat• und i, a mat-ix 
mod!lltr 
u.. cadmil/111-lrn ~,, 

1tCI ionitaboll ,upp,tuant in samplu 
. 11d &tandardc..Cuslll! mfgs' lltr1tur1 
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l calewm nlnlt tor a knatm constant 
tPftct and tll elimilllta 1NeC1 0f phosph1l1 

Co11,ull ma11uf1CU11111'1 manual 

Table 29-2 conL 

c,us, 

1000 mg~I P~ 

Nl Cu, or ac,d 

tighPb 

tnic volalilizatian 

A;umillum 

Calciur,, 

Barium lonaalion 

SCOpplllAI 

High Mg and Si 

Be IJ'I op!ICal pall! 

, ~1orpllon and llgllt 

\ seattuillg 

As abovt 

Erc,n clllotidt 
I 

I 
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' . A:a~ metal 

IEic111 cMorld,

I200 mg/l Ca and? 
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which techniques and procedures tc apply for each target metal. 
Use Table 29-2, if necess~ry, to determine techniques tor 
minimization of interferences. Calihrate the instrument 
according to Section 6.3 and follow the quality control 
procedures specified in Section 7.3.2. 

5.4.3 CVAAS Hg analysis. Analyze Analytical Fractions 1B, 
2B, 3A, 3B, and JC separately for Hg using CVAAS following the 
method outlined in EPA SW-846 Method 7470 or in Standard Methods 
for water and wastewater Analysis, 15th Edition, Method 30JF, or, 
optionally using NO'l'E Ho, 2 at the end of this section. Set up 
the calibration curve (zero to 1000 ng) as descrioed in SW-846 
Method 7470 or similar to Method 303F using 300-ml BOO bottles 
instead of Erlenmeyers. Perform the following for each Hg 
analysis. From each original sample, select and record an 
aliquot in the size range frcm l ml to 10 ml. If no prior 
knowledge of the expected amount of Hg in the sample exists, a 5 
ml aliquot is suggested for the first dilution to 100 ml (see
NOTE No, 1 at end of this Section). The total amount of Hg in 
the aliquot shall be less than 1 µg and within the range (zero to 
1000 ng) of the calibration curve. Place the sample aliquot into 
a separate JOO-ml BOD bottle, and add enough water to Make a 
total volume of 100 ml. Next add to it sequentially the sample 
digestion solutions and perform the sample preparation described 
in the procedures of SW-846 Method 7470 or Method JOJF. (See
NOTE N9, 2 at the end of this Section). If the maximum readings 
are off-scale (because Hg in the aliquot exceeded the calibration 
range; including the situation where only a 1-ml aliquot of the 
original sample was digested), then dilute the original sample 
(or a portion of it) with 0.15 percent HNO 3 (1,5 ml concentrated 
HN03 per liter aqueous solution) so that when a 1- to 10-ml 
aliquot of the "0.15 HNO, percent dilution of the original 
sample" is digested and analyzed by the procedures.described 
above, it will yield an analysis within the range of the 
calibration curve. 

HQTE No. 1: When Hg levels in the sample fractions are 
below the in-stack detection limit given in Table 29-1, 
select a 10 ml aliquot for digestion and analysis as 
·described. 

;NOTE No, 2: optionally, Hg can be analyzed by using the 
CVAAS analytical procedures given by some instrument 
manufacturer's directions. These include calibration and 
quality control procedures for the Leeman Model PS200, the 
Perkin Elmer FIAS systems, and similar models, if available, of 
other instrument manufacturers. For digestion and 
analyses by these instruments, perform the following two 
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steps: (1), Digest the sample aliquot through the addition of 
the aqueous hydrox:ylamine hydrochloride/sodium chloride 
solution the same as described in this Section 5.4.3.: .crhL 
Iceman, Perkin Elmer, and similar instruments described in 
this note add automatically the necessary stannous chloride 
solution during the automated analysis of Bi-): (2), Upon
completion of the digestion described in (1), analyze the 
sample according to the instrument manufacturer's 
directions. This approach allows multiple (including 
duplicate) automated analyses of a digested sample aliquot. 

6. Cali~ration 

Maintain a laboratory log of all calibrations. 
6.1 Sampling Train Calibration. Calibrate the sampling 

train components according to the indicated sections of Method 5: 
Probe Nozzle (Section 5.1); Pitot TUbe (Section 5.2); Metering 
System (Section 5.3); Probe Heater (Section 5.4); Temperature 
Gauges (Section 5.5); Leak-Check of the Metering system 
(Section 5.6); and Barometer (Section 5.7). 

6.2 Inductively Coupled Argon Plasma Spectrometer 
calibration. Prepare standards as outlined in Section 4.5. 
Profile and calibrate the instrument according to the 
manufacturer 1 s recommended procedures using those standards. 
Check the calibration once par hour. If the instrument does not 
reproduce the standard concentrations within 10 percent, perform 
tha complata calibration procedures. Perform ICP-MS analysis by 
following Method 6020 in SW-846. 

6.3 Atomic Absorption Spactromatar - Direct Aspiration AAS, 
GFAAS, and CVAAS analyses. Prepare the standards as outlined in 
Section 4.5 and use them to calibrate the spectrometer. 
Calibration procedures are also outlined in the EPA methods 
referred to in Table 29-2 and in SW-846 Method 7470 or in 
standard Methods tor Water and Wastewater Method J0JF (for Hg).
Run each standard curve in duplicate and use the mean values to 
calculate the calibration line. Recalibrate the instrument 
approximately once every 10 to 12 samples. 

7. Quality control 

7.1 Field Reagent Blanks, it analyzed. Perform the 
digestion and analysis of the blanks in container Nos. 7 through 
12 that were produced in Sections 5.2.11 through 5.2.17, 
respectively. For Hg field reagent blanks, use a 10 ml aliquot 
for digestion and analysis.

7.1.1 Digest and analyze one of the filters from Container 
No. 12 per Section 5.3.1, 100 ml from Container No. 7 per Section 
5.3.2, and 100 ml fron Container No. SA per Section 5.3.3. This 
step produces blanks for Analytical Fractions lA and lB. 

7.1.2 Combine 100 ml of container No. BA with 200 ml from 
co~tainer No. 9, ar.d digest and analyze the resultant volume per 
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Section 5.3,4. This step produces blanks for Analytical 
Fractions 2A and 2B. 

7.l.3 Digest and analyze a 100-ml portion of Container 
No. SA to produce a blank for Analytical Fraction JA. 

7.1.4 Combine 100 ml from Container No. 10 with 33 ml from 
container No. SB to produce a blank for Analytical Fraction 3B. 
Filter the resultant 133 ml as described for container No. 5B in 
Section 5.3.5, except do not dilute the 133 ml. Analyze this 
blank for Hg within 48 hr of the filtration step, and use 400 ml 
as the blank volume when calculating the blank mass value. Use 
the actual volumes of the other analytical blanks when 
calculating their mass values. 

7.1.5 Digest the filter that was used to remove any brown 
~.n02 precipitate from the blank for Analytical Fraction 3B by the 
same procedure as described in Section 5.3.5 for the similar 
sample filter. Filter the digestate and the contents of 
Container No. 11 through Whatman 40 paper into a 500-ml 
volumetric flask, and dilute to volUl!le with water. These steps 
produce a blank for Analytical Fraction 3C. 

7.1.6 Analyze the blanks for Analytical Fraction Blanks lA 
and 2A per Section 5.4.l and/or Section 5.4.2. Analyze the 
blanks for Analytical Fractions lB, 2B, 3A, 3B, and JC per 
section 5.4.3. Analysis of the blank for Analytical Fraction 1A 
produces the front-half reagent blank correction values for the 
desired metals except for Hg; Analysis of the blank for 
Analytical Fraction lB produces the front-half reagent blank 
correction value for Hg. Analysis of the blank for Analytical 
Fraction 2A produces the back-half reagent blank correction 
values for all of the desired metals except for Hg, while 
separate analyses of the blanks for Analytical Fractions 2B, 3A, 
3B, and 3C produce the back-half reagent blank correction value 
for Hg. 

7.2 Quality control samples. Analyze the following quality 
control samples. 

1.2.1 ICAP and ICP-MS Analysis. Follow the respective 
quality control descriptions in Section 8 of Methods 6010 and 
6020 of SW-846. For the purposes of a source test that consists 
of three sample runs, modify those requirements to include the 
following: two instrument check standard runs, two calibration 
blank runs, one interference check sample at the beginning of the 
analysis (analyze by Method of Standard Additions unless within 
25 percent), one quality control sample to check the accuracy of 
the calibration standards (required to be within 25 percent of 
calibration), and one duplicate analysis (required to ba within 
20 percent of average or repeat all analyses). 

7.2.2 Direct Aspiration AAS and/or GFAAS Analysis for Sb, 
As, Ba, Be, Cd, CU, Cr, Co, Pb, Ni, Mn, Hg, P, Se, Ag, Tl, and 
Zn. Analyze all samples in duplicate. Perform a matrix spike on 
at least one front-half sample and one back-half sample, or one 
coribined sample. If recoveries of less than 75 percent or 
greater than 125 percent are obtained for the matrix spike, 
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analyze each sample by the Method of Standard Additions. Analyze 
a quality control sample to check the accuracy of the calibration 
standards. If the results are not within 20 percent, repeat the 
calibration. 

7.2.3 CVAAS Analysis for Hg. Analyze all samples in 
duplicate. Analyze a quality control sample to check the 
accuracy of the calibration standards (if not within 15 percent, 
repeat calibration). Perform a matrix spike on one sample (if 
not within 25 percent, analyze all samples by the Method of 
Standard Additions), Additional information on quality control 
can be obtained from EPA SW-846 Method 7470 or in Standard 
Mathods for water and wastewater Method 303F. 

a. calculations 

8.1 Dry Gas Volume. Using the data from this test, 
calculate v.,scdi, the dry gas sample volume at standard conditions 
as outlined iri Section 6.3 of Method 5. 

8.2 Volume of Water Vapor and Moisture content. Using the 
total volume of condensate collected during the source sampling, 
calculate the volume of water vapor Vwc,cdl and the moisture 
content a..~ of the stack gas. Use Equations s-2 and 5-3 of 
Methods. 

8.3 Stack Gas Velocity. Using the data from this test and 
Equation 2-9 of Method 2, calculate the average stack gas 
velocity. 

s.4 Metals (Except Hg) in source sample. 
8.4.1 Analytical Fraction lA, Front-Half, Metals (except 

Hg). Calculate separately the a~ount of each metal collected in 
Sample Fraction l of the sampling train using the following 
equation: 

Eg. 29-1 

where: 
Mrh = Total :mass of each metal (except Hg) collected 

in the front half of the sampling train 

Ca: • 
(Sample Fraction 1), µg. 
concentration of metal in Analytical Fraction 
lA as read from the standard curve, 

Fd • 
"'g/ml.
Dilution factor (Fd • the inverse of the 
fractional portion of the concentrated sample 
in the solution actually used in the instrument 
to produce the reading C41 • For example, if a 
2 ml aliquot cf Analytical Fraction 1A is 
diluted to 10 ml to place it in the calibration 
range, Fa ;:;; 5). 

v,0 : 0 •. -= Total volume of digested sa:r.ple solution 
(Analytical Fraction 1), ml. 
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liQll: If Analytical Fractions lA and 2A are combined, use 
proportional aliquots. Then make appropriate changes in 
Equations 29-l through 29-3 to reflect this approach. 

8.4.2 Analytical Fraction 2A, Back-Half, Metals (except 
Hg). Calculate separately the amount of each metal collected in 
Fraction 2 of the sampling train using the following equation. 

Eq. 29-2 

where: 
Mt,~= Total mass of each metal {except Hg) collected 

in the back-half of the sampling train (Sample 
Fraction 2), µg. 

c.2 = concentration of metal in Analytical Fraction 
2A as read from the standard curve, (~g/ml). 

Fa• Aliquot factor, volume of sample Fraction 2 
divided by volume of Sample Fraction 2A (~ 
section s,3.4,} 

Va= Total volume of digested sample solution 
(Analytical Fraction 2A), ml (see 
section 5.3.4.1 or 5.3.4.2, as applicable}. 

8.4.3 Total Train, Metals (except Hg). Calculate the total 
amount of each of the quantified metals collected in the sampling 
train as follows: 

where: 

Eq. 29-3 

M: m Total mass of each metal (separately stated for 
each metal) collected in the sampling train, 
µ.g. 

M!ht> • Blank correction value for mass of metal 
detected in front-halt field reagent blank, ~g. 

Me~• Blank correction value for mass of metal 
detected in back-half field reagent blank, µg. 

m::rr.J: It the measured blank value for the front half (Mrhb) is in 
the range o.a to "A" µ.g (where nA 11 µg equals the value determined 
by multiplying l.4 µ.g/in.z times the actual area in in. 2 of the 
sa?!lple filter], use Mrhb to correct the emission sample value 
(Mc~); if M,l!.l> exceeds "A" µ.g, use the greater of I or II: 

I. "A" µg. 
II. the lesser of (a) M!hO• or (b) 5 percent of Mrh• 

If the measured blank value for the back-half (Mt,~) is in the 
range o. o to l µg, use M,,hb to correct the emission sample value 
(Mb,); if ~h.l) exceeds 1 µg, use the greater of I or II: 

I. 1 µ.g. 
II. the lesser of (a) Mt,hb, or (b) 5 percent of Mtih· 

, 
) 
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8.5 Hg in Source Sample. 
8.5.l Analytical Fraction lB; Front-Half Hg. Calculate the 

amount of Hg collected in the front-half, Sample Fraction 1, of 
the sampling train by using Equation 29-4: 

where: 

Qt,, 
Hg!~ = (Vaoln,1) 

vns 
Eq. 29-4 

Hgth = Total mass of Hg collected in the front- half 
of the sampling train (Sample Fraction l), µg. 

Qrh = Quantity of Hg, µg, TOTAL in th@ ALiouoT of 
Analytical Fraction 1B sel9cted for digestion 
and analysis . IIQll: For example, if a 10 ml 
aliquot of Analytical Fraction lB is taken and 
digested and analyzed (according to Section 
5.4.J and its NOTES Nos. 1 and 2), then 
calculate and use the total amount of Hg in the 
10 ml aliquot for Qr!\• 

V,o!n. 1 • Total volume of Analytical Fraction 1, ml. 
Vr 18 = Volume of aliquot of Analytical Fraction 1B 

analyzed, ml. ~: For example, if al ml 
aliquot of Analytical Fraction lB was diluted 
to 50 ml with O.lS percent HN03 as described in 
Section 5.4.J to bring it into the proper 
analytical range, and than 1 ml of that SO-ml 
was digested according to Section 5.4.3 and 
analyzed, Vt:s would be O. 02 ml. 

8.5.2 Analytical Fractions 2B, 3A, 3B, and JC; Back Half 
Hg. 

8.S.2.1 Calculate the amount of Hg collected in Sample 
Fraction 2 by using Equation 29-5: 

where: 

Ql:>h2 
Hgb/'\2 • (Vso:n,2) 

vt2e 
Eq. 29-5 

Hgen~ = Total mass of Hg collected in Sample 
Fraction 2, µg. 

Qbh2 = Quantity of Hg, µg, TOTAL in the ALIQUOT of 
Analytic~} fraction 2B selected for digestion 
and analysis . HQll: For example, if a 10 ml 
aliquot of Analytical Fraction 2B is taken and 
digested and analyzed (according to 
Section 5.4.3 and its NOTES Nos. 1 and 2), then 
calculate and use the total amou.,t of Hg in the 
10 nl aliquot for Qi.,~. 2 • 
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Vsoln, 2 = Total volume of Sample Fraction 2, ml. 
Vm = Volume of Analytical Fraction 2B analyzed, 1111. 

HQ%B: For example, if l ml of Analytical 
Fraction 2B was dilutad to 10 ml with 0.15 
percent HN01 as described in Section 5.4.3 to 
bring it into the proper analytical range, and 
then 5 ml of that 10-ml was analyzed, Vrle would 
be o.s ml. 

8.5.2.2 Calculate each of the back-half Hg values for 
Analytical Fractions JA, 3B, and 3C by using Equation 29-6: 

Hg = Qoll3(A,e.=1 (v } 
bh3 (A,B, Cl V s0:r1, l (A, e, ::, I Eg. 29-6 

where: 

O(A,B,Cl 

Hgb~J(A,a,ci = Total mass of Hg collected separately in 
Fraction 3A, 3B, or 3C, µg. 

Qb~J:A,e.c1 • Quantity of Hg, µ.g, TOTAL, separately, in the 
ALIQUOT or Analytical Fraction 3A, JB, or 3c 
selected for digestion and analysis , (see 
previous notes in Sections s.s.1 and 8.5.2 
describing the quantity "Q" and calculate 
similarly) • 

Vrl,~.e.-::1 = Volume, separately, of Analytical Fraction JA, 
3B, or 3C analyzed, ml (see previous notes in 
Sections 8.5.l and 8,5.2, describing the 
quantity 11 v 11 and calculate similarly). 

V,e~, .. 3 ,,,., •• : = Total volume, separately, of Analytical 
Fraction 3A, 33, or 3C, ml. 

8.5.2.3 Calculate the total amount of Hg collected in the 
back-half of the sampling train by using Equation 29-7: 

where: 

Eq. 29-7 

Hgt~ .. Total mass of Hg collected in the back-half of 
the sampling train, µ.g. 

8.5.3 Total Train Hg Catch. Calculate the total amount of 
Hg collected in the sampling train by using Equation 29-8: 

where: 

Eq. 29-8 

Hg:• Total mass of Hg collected in the sampling 
train, µg. 
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Hgr~ = Blank correction value fer mass of Hg detected 
in front-half field reagent blank, µg. 

Hgb~ = Blank correction value for mass of Hg detected 
in back-half field reagent ~lanks, µg. 

lU2D: If the total of the measured blank values (Hgn.i, + Hgl',l\b) is 
in the range of o.o to 0.6 µg, then use the total to correct the 
sample value (Hg1 h + Hgb,): if it exceeds o. 6 µg, use the greater 
of I. or II: 

I. o. 6 µg. 
II. the lesser of (a) (Hgt~+ Hg.~); or (b) 5 percent of 

the sample value (Hgth + Hg0n) • 

8.6 Individual Metal Concentrations in Stack Gas. 
Calculate the concentration of each metal in the stack gas (dry 
basis, adjusted to standard conditions) by using Equation 29-9: 

where: 

8.7 
Method 5, 

K4 Mt 
Eq. 29-9 

c, = Concentration of a metal in the stack gas, 
t1g/dscm. 

K4 = 10-3 mg/µ.g. 
Mc= Total mass of that metal collected in the 

sa~pling train, µg; (substituta Hgc for M0 for 
the Hg calculation). 

v,. 1" 01 = Volume of gas sa'tlple as measured by the dry gas 
meter, corrected to dry standard conditions, 
dscm. 

Isokinetic Variation and Acceptable Results. samQ as 
Sections 6.11 and 6.12, respectively. 
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